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THE VIENNA EXHIBITION OF 1873. 
No. 1. 

Tue Vienna Universal Exhibition of 1873 will 
differ from all its predecessors in many important 
respects. It was destuioch before laying out the 
general design to avoid if possible all the errors and 
inconveniences which made themselves felt on pre- 
vious occasions in London and Paris. As the correc- 
tion of these errors is the basis of the design of the 
present Exhibition, it will be as well to detail them 
at once, in order that the raison d’étre of the arrange- 
ments to be described hereafter, may be understood 
ata glance. It was considered that the principal of 
these defects were : 

1. The want of adequate direct railway communi- 
cation to the very doors of the Exhibition. 

2. The fact that the machinery department was 
always included in the same building as the general 
objects of exhibition, an arrangement which, from 
the noise and the smell of hot oil, was unpleasant to 
the general mass of visitors, who had to pass through 
the machinery rooms in order to get from one part 
to another of the general exhibition. 

3. That the fine art department was always 
associated with, and sometimes even mixed up with, 
the general exhibition. This system exposed price- 
less objects of fine art to great risks from fire and 
other causes, and rendered artists and collectors ex- 
tremely unwilling to exhibit their works and posses- 
sions, 

4. The arrangement of the ground plan, which 
hitherto has been such that visitors have found it 
extremely difficult either to know where they were, 
or to find their way from the space belonging to one 
country or class of objects to that belonging to any 
other. 

5. The system of lighting from the roof, the 
arrangements for which it is difficult, if not im- 
possible, to render water-tight in temporary build- 
ings—a fact which exhibitors in Paris in 1867 know 
to their cost, Moreover, in the scorching summers 
of Central Europe, it would be intolerable to admit 
the sunlight directly through a glass roof. 

All these defects have, as will be immediately 
shown, been corrected in the Vienna Exhibition. 

In the first place it was necessary to procure a 
site which could be put in direct communication by 
rail with all the railroads entering the metropolis. 
This was found in the Prater, the great public park 
of Vienna, a Hyde Park and Champs Elysées both in 
one, which is situated just outside the Leopoldstadt 
suburb, within a walk of twenty minutes from the 
centre of the city, and which is bounded on all 
sides by the principal branches of the River Danube. 
It would have been impossible even to imagine a 
situation better suited to all the requirements of an 
Exhibition. The Prater lies close to the town, and 
yet outside it. It is practically boundless in extent. 
The scenery in it is beautiful; and, moreover, it is 
already the favourite resort of all classes of the 
inhabitants ; the levels are such that it was found 
perfectly easy to run a railway through it which 
should connect together the Staatsbahn and Nord- 
bahn, and by means of these two latter be put in 
direct communication with all the other railroads 
of the empire. This railway was accordingly made 
during the early part of last spring. W ere it 


enters the Exhibition grounds it spreads out into 
eleven branches or sidings, one or more running 
ast the outside of.each of the main buildings. 
y means of these sidings trucks containing build- 
ing materials or objects of exhibition can be con- 
veyed direct to the very spot where they are wanted. 








A station for passengers will be seen on the yee 
published by us this week, close behind the Ma- 
chinery Hall. The first-mentioned inconvenience 
of past Exhibitions was thus overcome, and it was 
next determined that the buildings should consist 
of three main groups. One of t is reserved 
for general objects of exhibition, and is the 
building whose ground plan, as will be noticed, 
somewhat resembles a gridiron. Another is appro- 
priated to machinery of all kinds; it is seen on 
the plan parallel to the length of the Industry 
Palace, and is separated from the latter by a 
broad strip of park. The third is the Exhibition 


of Fine Arts; this is parallel to the eastern end | q 


of the Industry Palace, and is quite detached 
both from it and the Machinery Hall. 

In this manner the defects enumerated under 2 
and 3 were disposed of. The improved arrange- 
ment of the ground plan, and the new system of 
lighting, will be detailed in the next article, when 
describing the principal features of the individual 
buildings. 

The first of these groups of buildings, the In- 
dustry Palace, consists of a nave 900 metres errs 
long by 254 (83 ft. 8 in.) wide, and 224 (73 ft. 10 in. 
high. This nave is intersected by sixteen transepta, 
each about 174.5 metres (572 ft. 6in.) long, 15.579 
(51 ft. Lin.) wide, and 12.5 (41 ft.) high. The two 
transepts at each end are bound together by a short 
building parallel to the nave, thus forming four 
enclosed garden courts, while between the others 
the courts are open on one side. In the middle of 
the nave is situated the great Rotunda, the dome 
of which, about 106 metres, or 348 ft. in span, is 
the largest in the world, being fully one-third 
wider than the roof of the St. Pancras Railway 
Station. The nave, where it meets the Rotunda, 
splits in two, encircling the latter as a kind of 
ring, or aisle. Intersecting the middle of this aisle 
is the great central transept, of the same height 
and breadth as the nave, which terminates at both 
ends in colossal triumphal arches, or entrances; while 
right and left, as far as the nearest of the small 
transepts, stretch handsome colonnades, which form 
a very fine facade to the central of the 


portion 
Industry Palace. Thus the Rotunda is enclosed | be 


in a quadrangle 206 metres (675 ft. 10in.) square, 
which, together with the cruciform portion of the 
nave and great tones is destined to form a per- 
manent group of buildings, which will remain as 
a monument of the Exhibiti after the sur- 
rounding edifices have been remov 

The second great block of buildings, reserved for 
machinery, will, without doubt, be one of the most 
interesting features of this Exhibition. It will con- 
sist of one continuous edifice, 800 metres (2625 ft.) 
long, by 50 (164ft.) broad. There will be two 
central lines of ting, and two lines of rails 
traversing it from end to end. These rails will be 
joined on to the branch line running through the 

rater, and by means of them it will be possible 
to unload each machine within a few feet of the 
spot destined for its erection. The building will 
be divided into a nave and two side aisles. Struc- 
turally the nave consists of a series of massive 
brick piers, on the tops of which rest the iron 
trusses of the roof. e piers are all connected 
together by flat arches springing from the middle 
of their height; the ve the arches are 
filled with windows, while the part below is left 
open as a free passage from the aisle to the nave. 
‘The aisles also consist of similar smaller piers, the 
panels between being taken up entirely oy the 
windows. The roof of the nave is formed of iron 


trusses 29.5 metres (96 ft. 9 in.) in span, connected 
together by wooden purlins, and covered by plank. 
ing laid diagonally, the whole being rendered water- 
tight by zinc plating, a material very much used 
in Austria instead of lead or slates. The aisles 
are roofed in by a simple lean -to, supported 
by iron girders, and covered by planking and 
zinc. The boilers, which will be contained in 
separate sheds at the back of the main Lag wy will 
be objects of exhibition ; there will be five of 
these sheds, and tenet gong Fa many different sets 
of boilers, all intended for the working of the main 
shafting. It is intended to test their different 
— such as steam-producing power, economy 
of fuel, freedom from priming, &c., and finally to 
award a prize medal to the which gives the 
best results. Architecturally speaking, the Ma- 
chinery Hall is anything but handsome from the ex- 
terior, though from the inside the immense vista of 
piers and trusses has an astonishing effect. The 
outside is one long monotonous row of windows set 
in cold, grey, plaster, and surmounted by a still 
colder-looking roof with no architectural embellish- 
ments or prominent proj s to relieve the eye ; 
fortunately, however, it will not be felt as an Mo 
sore, sap ne yet eg csmnace! = jy rons h 
occupy the broad ying between it 
and the Industry Palace 80 Fide it from view that it 


will never be seen as a whole. 
The last of these three of buildings is the 
picture gallery ; it is a handsome structure of brick 


cased with cement, and richly adorned. It is, how- 

ever, a building in which the engineer has =< 

sed ne and need not therefore be further descri 
ere, 


When the ey mere for space came to be con- 
sidered by the Imperial Commission last summer, 
it was found that both the Industry Palace and the 
Machinery Hall, large as they were, could not con- 
tain all the objects announced for Exhibition. 
fence it was necessary to make some further ar- 
rangements in order to meet this new demand. It 


was determined that no tural engines or im- 
ogee should be itted into the Machinery 
1, but that instead, two annexes should 


: 


water-works tower. By means of supp 
tary buildings the Machinery Hall was enabled to 
meet all requirements, ne By 
Industry Palace was provided for, » by 
ing the restaurants out of the main building into 
separate detached houses, which are to be seen 
scattered about 
allowing the countries w 
sion of the 
courts between 
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erect two annexes to the great picture gallery which 
should serve as exhibition rooms for the large loan 
collections promised. They will be seen on the 
plan to the right of the picture gallery; one of 
them is to be given up to the collections of amateurs, 
while the other is appropriated to selections from the 
various national museums and galleries of Europe. 
When there was such an urgent demand for space 
it was manifestly impossible to provide offices for 
the general direction, the custom house, the jury, 
&c., in the main building. In consequence, separate 
houses were erected for each of these purposes. On 
the right of the great avenue leading up to the 
grand entrance of the Rotunda will be seen the post 
and telegraph offices and custom house, all in one 
block, while opposite to it on the left is situated 
the Austrian Commission House, containing the 
offices of the chief manager ; further up the avenue 
we pass the Imperial Pavilion on the right, and the 
Jury House on the left-hand side—these two latter 
will be very handsome buildings. The emperor's 
a ops in icular will be one of the great sights 
be seen, for al) the principal decorators and up- 
holsterers of Vienna have determined to fit it up at 
their own expense in the most costly and elaborate 
style, as an exhibition of their respective trades. 
The Commission and Custom Houses are excessively 
picturesque and convenient, and are, moreover, quite 
novel in style and desi They each consist of a 
one-storied range of buildings surrounding two 
small garden courts, the plan of the whole being an 
oblong. They are made of wooden frames, filled in 
with brick in the Swiss chalet style, and plastered 
over for protection inst the weather. Along 
the outside stretches a broad verandah of the same 
height as the building itself. This verandah is sup- 
orted by handsome carved wooden pillars, covered 
P a trussed V-shaped roof, and is paved with as- 
phalte ; similar, but narrower, verandahs surround 
the garden courts, and serve as p 8 of com- 
munication ; thus the whole of the house itself is 
taken up by the rooms without any loss of space. 
The offices are all en swife, and have each a door 
giving on the court. It would be difficult to imagine 
any style of temporary building cheaper or better 
suited to its purpose. 

We have now enumerated all the principal public 
buildings. The numerous small erections seen scat- 
tered about the plan are not yet far enough ad- 
vanced to merit description, One peculiarity of 
this Exhibition should not escape notice; all the 
entrances to the park, whether by road or rail, being 
at some little distance from the Exhibition itself, it 
was thought advisable to connect these entrances 
with the Buildin va, and the buildings with one an- 
other, by covered ways, which could be used equally 
as a shelter against sun and rain. Accordingly, 
broad roofed passages, with tiled or asphalte floors 
and open sides, have been erected, connectin the 
grand entrance to the park, with the Commission 
and Custom Houses, the Industry Palace, the Ma- 
chinery Hall, and the Railway Station. The tiles 
and asphalte employed in the pavement will be ob- 
jects of exhibition, and prize medals as usual are to be 
awarded to the best specimens. The roofing is sup- 
ported by carved wooden pillars, in the same style 
as those of the verandah of the Commission House. 
These passages, besides being found very convenient, 
will add greatly to the appearance of the grounds. 

Precautions inst fire have received more atten- 
tion in this Exhibition than on any previous occa- 
sion. Large water works have been erected, which 
give an unlimited supply of water at a pressure of 
22 Ib. per square inch to the numerous hydrants on 
the outside, and in the interior of every building; 
moreover, watch houses, each containing a fire 
engine complete, with the necessary contingent of 
men, have been erected all over the grounds; these 
engines can draw their supply either from the water 
service or from tanks which have been specially 
erected for their use in every convenient position. 
In addition to this the principal buildings are so 
constructed that they can be easily cut in two, and 
thus if a dangerous fire should arise it can be iso- 
lated, and confined to that portion of the building 
in which it origina‘ 

A detailed account of the Industry Palace will 
form the subject of the next article. 








Ton Mrssovet.—A stone dyke is being constructed in 
Calloway County, Mo., with the view of turning the channel 
of the Missouri, and preventing the quemedhmanteel tho 
stream upon a tract of 5000 acres, valued at 100 dollars per 
acte. The dyke is to extend 800 ft. into the river, and its 
estimated cost is 20,000 dollars. 


TELEMETERS. 
(Continued from page 432, of the last volume.) 
Berore making any further remarks upon the 
construction of the instrument just noticed we shall 
give a description of the calculating instrument 


for it by the telemeter. 

The calculating instrument consists of a bar of 
metal, B B’, Fig. 45, upon which two rectangular 
limbs, CC’, D 


which the two rectangular limbs can be fixed in any 
position on the vertical bar; A A’ is a bar of metal 
with bevelled edges which revolves upon a central 
point in the vertical bar; 4 a clamping screw to fix 
it in any position. A small marker or indicator, Q, 
slides in a dovetailed groove on the vertical bar B’, 
with clamping screw, by means of which it can be 
fixed at any required point on the bar. In order to 
insure stability the instrument is fixed upon a 
circular disk of metal; C C. 











which is supposed to work out the problem furnished | 


‘, slide vertically in a dovetailed | 
groove; c and d are clamping screws, by means of 


marker, Q, and clamped. The number on the 
| upper edge of the bar, C’, crossed by the bevelled 
edge of the revolving bar, will indicate the range 
in yards. 
[xplanation of the working of the instrument : 
The proportion employed is 
(tan §—tan @’): tan 6::3 cot @:R; 
tan @ and tan 9’ are found by observation ; it re- 
| mains therefore to find cot 6, and for this purpose 
the following proportion is employed : 
tan @:r::r: cot 6; 
but in consequence of the very minute angles we 
have to encounter in measuring long distances, 
tan @ would be so very small in proportion to cot 6, 
that inconveniently acute intersections of the re- 
volving bar with the rectan r bars would be 
produced ; this difficulty is avoided as follows: from 
tan @:rs:r:cot@ 
we have 
100 tan OF: a 


As an example we shall suppose the distance to be 
































Use of the instrument: 
While the first observation at the higher level is 
being taken, the rectangular limb, C C’, is moved 
till the lower edge of the bar, C’, coincides with the 
point on the vertical bar, B, marked R, where it is 
clamped. 
Upon the first observation being read off, the 
small marker, Q, is brought to the number on the 
bar, B’, corresponding to the number read off and 
clamped ; the rectangular limb, D D’, is also moved 
till the upper edge of the bar, D, coincides with the 
number indicated by the marker Q, and is also 
clamped. The bevelled edge of the revolving bar, 
A A‘, is then brought to the point marked, R on 
the bar, D, and the number on the lower edge of 
the bar, C’, crossed by the bevelled edge of the 
revolving bar is noted. 
The rectangular bar, C C’, is then unclamped and 
moved till the line in continuation of the upper 
edge of the bar, C’, marked “‘ Range” is exactly oppo- 
site to the number on the vertical bar, B, corres- 
ponding to the number just noted, when it is again 
clam 
In the mean time the second observation will have 
been taken and read off. The rectangular bar, 
DD’, is then unclamped and moved until the 
number on the bar, D’, corresponding to the number 
read off is opposite to the point indicated by the 
marker Q. 

The bevelled edge of the revolving bar is then 
brought to the number on the bar, D, correspond- 








ing to the number on the bar, B’, indicated by the 




















| measured to be 1000 yards, the observations to be 
taken upon perfectly level ground; in which case 
the higher observation would be taken at an eleva- 
tion of 4 yards and the lower at an elevation of 1 
yard above the level of the enemy’s battery. The 
tangent in the first case will, therefore, be .004 and 
iu the second .001. Therefore 100 tan 6=.4, taking 
the radius at 100, .4, r, will be marked 40 by scale 
on the vertical bar, B‘, and to this point the marker, 
Q, is brought and —- The number indicated 
on the bar, C’, by the bevelled edge of the revolv- 
ing bar, as already described will, therefore, repre- 


sent cot 6 . 


Passing to the proportion 
(tan tan 6): tan @::3cot @:R 
we have 
, , cot 8. 
(100 tan 6-100 tan 6) 100 tam @:: Es — 


The radius as already stated being 100, 100 tan = 
.1 of the radius will be marked 10 by scale on the 
bar, D ; which number is brought ome to the 
number on the bar, B’, indicated by the marker, Q. 
The number on the bar, B’, marked by the upper 

e of the bar, D, will evidently represent the 
ifference between the tangents of the two observa- 
taions to radius 100. The bevelled edge of the re- 
volying bar is then brought to the tangent of the 
upper observation on the bar, D ; this number can 
not be mistaken or forgotten, as it remains regis- 
tered by the marker, Q. 
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It will be evident that if all the scales were iden- 
tical we should then by the movement described 


obtain ra ; but the scale on the upper edge of the 
300 
bar, C4, is to the scale on the lower edge as.3:1; 
therefore, if we take each of the subdivisions on the 
upper scale to represent 100 yards it will be evident 
that we obtain the range in yards. For the sake of 
example it is here supposed that two observations 
have been taken; but when working on perfectly 
level ground the simplest mode of proceeding would 
appear to be to neglect the lower observation alto- 
gether, and when the cotangent of the observed 
angle has been obtained by the first tion 
of the instrument as above described, to multiply 
by 4, which will give the range; or an additional 
scale for this purpose might be added to the bar, 
C’, which should be to the other scales as 4:1. If 
the calculating instrument should be made on a 
comparatively large scale the divisions might be again 
subdivided, in which case, or else by estimation, 
we obtain the tangents to .001. We have given the 
above description in a much more explanatory form 
than that contained in the article from which we 
have quoted, and we have generally adopted the 
same plan with reference to all the instruments we 
have yet had to do with. Mathematical conciseness 
and scientific reasoning, in which the well-educated 
mind is supposed to pass half a dozen steps at 
once in arriving at a conclusion, may have done very 
well for the old painstaking times, but in the present 
day people don’t like trouble, and it,is expected that 


a description of this kind shall have all the details 
filled in. Reverting to the formula 
r x 10.000 
~tangotend”? 


in which we have only to deal with a constant divi- 
dend, the divisor being the difference of the tan- 
gents of the angles 6 and 6’, found by observation. 
It will be easily conceived that a calculating instru- 
ment, working on the principle of the sliding rule, 
might be devised which should give the result re- 
quired, the distances being graduated according to 
the logarithmic scale upon a straight edge, the 
numbers being engraved opposite to the logarithms 
to which they correspond; but we have not much 
faith in calculating instruments, more especially 
when they involve logarithmic graduation. It 
would at first sight seem desirable that a distance 
should be found without reference to tables, ora 
calculation of any kind, and merely by the mani- 
pulation of an instrument, which may be performed 
by a person totally unacquainted with arithmetic ; 
but in the first place there would not seem to be 
any absolute necessity that persons answering the 
above description should be selected for working 
the telemeters, and, in the second place, it would 
appear that a very simple sum in division, such as 
that given in the example, 
1428 
21) 30,000 

21 

90 

S4 





60 

42 

180 
worked out with tablets and a pencil, would re- 
quire the expenditure of less time and trouble, and 
would insure a result much more exact than could 
be attained by the manipulation of the most per- 
fect calculating instrument ever constructed. 

This instrument gives, as already stated, the 

horizontal range, and when that is determined, R 
tan @/ will give the difference of level between the 


mosphere produced either by natural causes or oc- 
casioned by circumstances incident to the field of 
battle, it requires a practised eye and hand, and con- 
siderable coolness, to work a reflecting or refracting 
instrument. 

It will be observed that, whatever disadvantages 
or inconvenience may attend the working of the 
present instrument, it depends upon no principle of 
either reflection or refraction that invelved 
in the construction of the telescope employed. The 
distant object is simply viewed direct through a 
powerful tele ‘ e base is also vertical and 
3 yards in length (4 yards when working on level 
ground), and is composed of a strong bar of metal, 
so as to avoid as far as Sarge any bending or 
other alteration which might interfere with the 
correctness of the observation. We have therefore 
evidently so far entered upon a new phase in the 
construction of telemeters; nevertheless, we have 
still the old difficulty to encounter, namely, the 
measurement of very acute angles consequent upon 
long distances and a comparatively short base. In 
order to show what has been effected with a base of 
10 ft. (from which the base of the instrument now 
under consideration differs only by .1 and exceeds 
by .2 when working on level ground), and a re- 
fracting telescope, we shall notice very shortly a 
modern instrument for surveying and levelling 
purposes, the description of which will be found in 
the 38th number of Spon’s “ Dictionary of Engineer- 
ing,” page 1210, under the head “ Eckhold's 
Geodesical Omnimeter.” ‘This important mathe- 
matical instrument effects several geodesical opera- 
tions, namely, the measuring of distances, whether 
inclined or horizontal, the determination of altitudes, 
and the measurement of angles horizontally and ver- 
tically. In fact this‘one instrument does the work 
more expeditiously than, and s es the use of, 
the chain, level, and theodolite; distances and alti- 
tudes may be obtained without changing the position 
of the instrument at one and the same time, by one 
single and unique operation, and that, too, with 
greater exactness and facility than by any other 
means which has hitherto been employed,” 

Then follows a table giving the result of experi- 
ments with regard both to distances and correspond- 
ing heights, &c. ; we have here only to do with dis- 
tances, and shall therefore only extract from the 
former. 

** Distances of 

100 ft. are determined exact to 0.001 ft. 
1000 o - 0.05 ft 
1000 yards ,, * 1 ft. 

The instrument is formed by combining a powerful 
microscope with a telescope and a micrometer, which 
gives measures on a horizontal scale divided in half 
millimetres as fine as 0.0000002 of a metre, or 0.0002 
of amillimetre. The microscope is perpendicular 
to the telescope, and both move on the same axis, 
The perpendicular distance from the centre of the 
axis to the scale ¢an be found to any required de- 
gree of accuracy ; it is a constant quantity in each 
instrument, The bases and the perpendiculars of 
any number of triangles may be taken by the use 
of the microscope - micrometer and scale with ac- 
curacy, which triangles will be similar to corre- 
sponding ones taken with the telescope. The most 
important triangle given by the telescope is that 
formed by supposing two lines to pass through the 
telescope, one to the head and the other to the foot 
of a staff of known length, held perpendicularly at 
a point, the distance of which is required.” 

A general idea of the principle upon which the 
instrument works may be given as follows: 


If AB and mm’, Fig. 46, are perpendicular to the 
™ FIG .46 


3 
scale; A B the interval between the two 
on the scale; it will be evident that we have three 
terms of the proportion to find the fourth, the hori- 


™ FIG .47 








HA 


zontal distance, D O ; for we have the angles, m O D, 
m' OD by observation, their tangents, H A, HB, to 
the known radius, O H, being registered by weale, 

But in order to this, it will be evident that the 
distance, O H, must be determined with perfect ac- 
curacy, and also the neutral point, H, on the seale 
—_ ae the eee tee pont ! is — 
dicular, and co uently, DO, el to 
of the scale, rh ies 

We shall now give the formula by means of 
which this is effected, making it a little more ex- 
planatory than it is in the ere, eo in following 
the reasoning, it should be recollected that the in- 
strument is furnished with an are for measuring 
vertical angles. 

Let rs=a, Fig. 48, any distance measured.on the 
seale, subtending the known angle, A; st=d any 
convenient distance measured in continuation, sub- 
tending the angle B. 


Q 
FIG .48 











Fv E mi q” r 
Then put z=the unknown angle, and z equal 
the unknown sine, os; then we have 
@:a::sinA: sing 
as the exterior angle, o/m, of the triangle, ofr, is 
equal to the two interior and opposite angles (A +B) 
and z, and as the angle, ofm, and its supplement, 
otr have the same sine, we have 
@:6:: sin(A+b+2) : sin B; 
therefore compounding the two proportions 
a:6:: sin A, sin (A+ B+2) : ain B, sine 
.. 5, sin A, sin (A+ B+2)=a, sin B, sin 2; 
but 
sin (A+ B+2)=sin (A+B) cos, #+cos (A + B) sin 2, 
therefore 
6 sin A { sin (A+B) cos 2+, cos (A+ B) sin} = 
4a, tin b, sin 2; 
dividing by sin x, and recollecting that 


008 cot we have 
si 


n 
6 sin A {sin (A+B) cot 2+008 (A+ B)}=a, sin B, 


sin (A+B) cot 2-2 ? cos (A+B) 


bein A 
é sin A, sin (A+B) 
henice z becomes known, but 


—cos (A--B) 










A , 

enemy's battery and the point of observation, which| o 2 H sin. (A+B) + (o+8) 3 + ng Seat tagg bohe 
_ be employed as a correction with reference to B roar) Sree =2 
the oblique range. 

All the i . : : Having now obtained for the angle z and the 
(with = po noe pe — wd “schyrenn line D H, and consequently parallel to each other, it | side ro, in known , we can find the value 

pion 0 at j escri e ) ave . . | 

depended more or less upon some application of will be evident that the triangles A O B and mO m| of OH, and also ae 7 of Bf from rf, 
the principles of reflection or 1 through | “*° similar, and consequently we have the following: | which is a known mare the scale, for 
plane glasses, or both combined, and have either 4B: OH:: mm’: OD. OH=re, sin wand r H=ro, cos «. , 
required a measured base, or else the instrument,| If we su the line O H to be bent round the| _ This is a very description of oe 
being portable and adapted for a single Observation, | point O, till OF ia at angles to OD, as in} of what i 
the base line has not, except in cases, ex-| Fig. 47, he ee gy other respects 
ceeded one yard or 18 in. At Comparatively short | unaltered, it be evident that the proportion i 
distances the reflected or refracted image of an | must still hold good. 


object can be brought into the field of view with- 
out much difficulty, but when we have to deal with 
the long distances required in modern artill 

practice, as well as unfavourable states of the ai- 
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CARRIAGE WITH PNEUMATIC ELEVATING GEAR. 
DESIGNED BY CAPTAIN JAMES B. EADS, ST. LOUIS, U.S.A. 
(For Description, see opposite Page.) 
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GUN CARRIAGE WITH PNEUMATIC ELEVATING GEAR. 


DESIGNED BY CAPTAIN JAMES B. EADS, ST. LOUIS, U.S.A. 
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Caprars James B. Eaps, whose name is best known in | 


connexion with the great engineering work he is now success- 
fully bringing to a conclusion—the railway and road bridge 
over the Mississippi at St. Louis—has recently designed a 
gun carriage for working guns en barbette, and in which the 
force of recoil, and the weight of the gun, are employed to 
compress air in a suitably designed receiver, where it is 
stored up until the gun isto be elevated. Working models 


| and 2 show the gun after recoil in the loading position 
| the opposite and present pages shows the gun above the 


| present complete details, and in all of them similar letters 


of this carriage, the arrangement of which we shall proceed | 


to describe, have been tested at Washington with success, 
beth as to their efficiency in rising and falling, and also as to 
their capacity for remaining depressed for prolonged periods 
without losing the power necessary again to raise the gun. 
The drawings which we publish illustrating this carriage, 
are taken from a working model for a 15-in. United States 
army gun, and made one-twelfth of the full size; the total 


fall of the gun in the model is 10 in. representing a depres- | 
| straps, U ; these straps are jointed to the lower ends of the 


sion of 10 ft. in the actual piece. 
The action of the carriage is dependent simply upon the 
compression of air in a receiver, effected by the downward 


motion of the gun, transferred to a piston rod and leather- | 
| levera, NN, and the nut O, the plane of the gun varies bat 


packed piston, which works to and fro in a cylinder open at 
one end. Water or glycerine is admitted behind the piston 
in order to maintain a tight joint, and in sufficient quantity 
to fill the space between the end of the cylinder and the 
piston when the gun is in its lowest position. The quantity 
of water would be varied with the powder charges employed ; 
with heavy charges the quantity of water is increased, in 
order to produce a greater degree of compression of the air. 
The chief features in the details of the carriage, which we 
now proceed to describe with reference to the drawings, are 


the elevating and depressing gear for training the the | 
= 4 : se | brought to rest ia the same position, no matter how many behind the parapet would soon 


; 


arrangement for retaining the gun when down, against the 
force of the air compressed in the reservoir, and the friction 
gear. 


| introducing water, D to M show parts of the arrange- 


The engravings upon the opp and p 
will fully explain the construction of the carriage. 





¢ pages | 
Figs. 1 


beneath the parapet, whilst the perspective drawing on 
The other 


parapet ready for discharging. re- 


of reference are employed. A is the cylinder, B is the 
air chamber, C is an inlet closed with a screw plug for 





ment for retaining the gun when in the loading position, 
NN are connecting rods for elevating and depressing the 


| gun before firing, and also for preserving its horizontal 


position when in the act of descent; O is a nut on the | 
elevating screw, jointed to the rods, NN; P is a friction | 
plug fitting into the wood-lined socket, 8, in the crosshead, | 
R, which is attached to the piston rod, X, and connecting | 


levers, TT, which sustain the gun ; 
frame. 
It will be seen that by the peculiar action of the elevating 


V is the gun-carriage | 


little when the gun is in its lowest position. The piece 
when down has, however, always a sligit elevation, which 
facilitates the rolling in of the shot, and this elevation is 
maintained, no matter what elevation or depression it may | 


| have given to it by the screw when trained for firing. This | 


| 


| will be apparent from Fig. a, ae es eee 


| alter the horizontal position of the piece; but when ; 
| gun is up, as in the perspective view, the case is quite diffe- 


raising or lowering the nut, O, on the screw will not — 


rent. By the arrangement adopted, the piece is always thus 


degrees of elevation or depression be given it for firing. / 
The force developed by the recoil and fall of the gun is | 








much greater than is required to bring it back to the elevation 
from which itfalls. A part of this force is, however, given 
off by the cylinder and piston in the form of heat, otherwise 
the gun would be thrown up with great force; part of the 
force is also converted into heat in compressing the air in 
the cylinder, and as this heat is quickly absorbed the latter 
is incapable of expanding to its original volame, when the 
gun is thrown up. Hence the latter part of the stroke of 
the piston is made against an external atmospheric pressure, 
and tends to bring the gun gradually to rest as it rises 
above the parapet. If the gun is not down long enough for 
this heat to be lost it comes up with greater energy. To 
equalise any differences of air pressure and also to prevent 
counter recoil, which would ensue if elastic buffers were 
used, and thus probably cause the gun to fall after it came 
up and before firing, the friction plug, P, Fig. 1 and 5, is 
secured to the rear of the carriage, and enters a correspond- 
ing socket, S, in the crosshead, R, Fig. 5. This socket is 
lined with wood, and the plug can be advanced or withdrawn 
by the screw and wheel, Q, Figs. 1, 2, 3, and 5, according 
to the amount of resistance found desirable 
When the plug enters the 
until it is loaded, and ready to be raised. 
cylinder being filled with 


foree of the air by a peculiarly arranged pawl and ratchet 
gear shown in Figs. 4, 5, 6,7 fastened to 


? 
t 


(Figs. 4, 
holding the piston from coming 


cessive friction if they were disengaged 
remained upon them, an arrangement is 
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lease the paw! from all strain by allowing it to move back | 


with the crosshead at the commencement of the stroke, and 
at the same time to throw it downwards, and so completely 
disengage it from the ratchet. This is shown especially in 


Fig. 5. The pawl, D, Fig. 4 is prevented from moving back, | 


by the ber, E, and the crank, F, moving on the shaft, H, 
when the crank is at its dead point with reference to E, and 
the strain is resisted by the shaft H. A knuckle joint is 
thus formed by the bar, FE, and the crank, F; when this 
joint is thrown upwards as in Fig. 5 by a rotation of 40 or 
50 deg. of the crank, all support for the pawl is suddenly 
withdrawn and it comes back with the bar, E. A pin, J, 
passes through the pawl at the indented end of it, and 


serves as a check to prevent it from rising higher than is | 


necessary to engage the teeth of the ratchet, and also to in- 
sure the dice ngagement of the teeth by drawing them down 
as the pawl moves back, This pin moves in a curved 
guide placed on each side of the pawl, which compels it to 
depress the teeth of the latter in moving backward, and 
also prevents the spring beneath the pawl from raising it 
higher than is necessary to engage the ratchet teeth, when 
in the opposite position ; the guide is sufficiently roomy to 
allow the pawl to spring down as the ratchet teeth pass 
over it. The radius bars supporting the jointed end of the 
pawl describe the same curve seen in the guide, so that the 
paw! moves downward and backward horizontally. 

The pawl is released by the hand lever, K (Figs. 1 and 
7), connected with the bar, L, and serves to turn the shaft, H, 
by means of a cam, shown in Fig. 7, by which the crank, 
F, is partially rotated. The coiled spring, M, acting on the 
cam, serves simply to maintain this gear in position for the 
pawl to engage the ratchet when the gun falls, and thus 
avoid the necessity of adjusting the pawl each time. 

The model from which the drawings are taken was de- 
signed simply to show the chief features of the invention ; 
and we publish them to explain the principle rather than the 
complete and developed system of Captain Eads. 

A small pump would probably be employed to force 
water into the cylinder at a pressure of about 150 Ib. per 


square inch, in order to raise a 1l5in. gun to the firing | 
This being accomplished, the proper quantity of | 


osition. 
al r should be withdrawn, part of it into a small reser- 
voir conveniently located about the carriage- for example, 
just forward of the air chamber, and over the cylinders. A 
pipe with a stopcock should connect this reservoir with 
the cylinder, and when extra charges are being fired an 


additional quantity of water should be allowed to flow into | 
| 


the cylinder, and thus insure a greater compression of the 
air without allowing the gun to fall any lower than usual 
during the recoil. When lighter charges are used less 
water in the cylinder is needed. The position of the reser- 
voir would also allow the water to flow into the cylinder 
when the gun is raised and mo air pressure exists, but when 
the gun is down the air pressure will force the water back 
into the reservoir, so that no pumping would be required. 

If, om the other hand, the piece be loaded for the first 
time when above the parapet, no pump would be needed, as 
the power developed by the discharge and the fall of the 
gun is ample to restore it to its firing position. 

A vertical glass tube at the rear of the cylinder, with a 
connexion to the air chamber and the cylinder, should be 
added, to indicate the quantity of water present, and a few 
rounds of experimental practice would indicate the exact 
quantity required. This could then be marked on a 


graduated scale attached to the gauge. Ir low tempera- | 


tures, glycerine, instead of water, should be provided, 








NOTES FROM PARIS. 
Panis, Dec. 30, 1872. 
Sanp Pump. 
M. Rarrarp has communicated to the Society for the En- 
couragement of National Industry the description of a sand 
pump employed in Australia. It is known that in auri- 
ferous quartz mills the washing and stamping, leaves as a 
residue considerable quantities of sand wixed with water. 
In order to get clear of this, different systems have been 
applied, amongst others dredges and chain pumps, but 
great difficulty is caused by the hardness of the sand, 
that quickly wears out the principal parts. This 
difficulty is, to a great extent, removed in the sand 
pump, which consists of a vertical shaft fitted with 
a plunger piston, drawing the water and the sand 


into a pit 3lin. deep, and forcing it back into a vertical | 


tube, the diameter of which is between § and } of that of 
the plunger piston. This tube communicates at its upper 
part with a wooden pipe, whilst its lower part is provided 
with a discharging valve, closed by a counter-weighted 


lever. When the working of the pump is stopped, this | 


valve serves to empty the vertical tube, in order to prevent 


the accumulation of the sand within it. The speed of the | 
plunger piston is about 6 ft. per minute, and its weight is | 


about equal to that of the sand contained in the vertical 
tube. All the parts of the pump, as well as the piston, 
are made of cast iron. The deterioration that the sand 
produces in this apparatus is comparatively small. But 
further, the upper part of the piston—the only one that it 
becomes necessary to protect against the contact with the 
sand—is constantly washed by a jet of clear water, ob- 
tained from a reservoir with a constant level, and it can be 
brought inte contact with the pston in two ways. If the 
reservoir is sufficiently elevated, a pipe brings the water to 
the upper part of the pump, the necessary quantity being 
regulated by means of acock. Otherwise a small auxiliary 


pump, placed at the side of the sand pump, is used. The 
ehief part of the sand pump—that is to say, its plunger 
piston—is thus fully protected. It is not so with the 
valves ; there are, however, simple leather flap valves ar- 
ranged upon steel-plate seats. They are of « solid con- 
| struction, can be easily examined, and when damaged or 
| worn out, may be replaced without any difficulty. 
Tne Societe D'ENCOURAGEMENT. 
The Société d’Encouragement pour |’ Industrie Nationale 

has published the programme of premiums and medals, to 
| be awarded between the years 1873 and 187%. The grand 
| medals, and premiums, and the foundations offer nothing 
new. Amongst the others we may mention: 

The 2000-frane prize (1873) for a steam launch 40 or 45 ft. 
long, working at 9 knots an hour in atill water, and carry- 
ing sufficient fuel for 12 hours, working ot maximam speed. 

A prize of 3000 franes (1876) fora steam 
25 to 100 horse power, burning asa maximum in full work 
700 grammes of coal per horse power per hour, weighing 
less than 300 kilo. (660 pounds) and costing from 124 to 
16/. per horse power. During trials the competitors will be 
at liberty to make use of any kind of fuel and system of 
generation which they prefer. 

A prize of 1000 francs (1873) for the best domestic en- 
gine, designed with the special object of assisting home 
work in towns. 

A prize of 4000 francs (1873) for progress made in the 
process of hemp and flax spinning. This prize will be 
awarded to the manufacturer who shall, on a production of 
more than 20,000 francs’ worth of yarn, effeet an economy 
of 15 per cent. on the power employed, and a degree of 
fineness exceeding 150,000 ft. per pound for the flax, and 
20,000 ft. for the hemp. 

A prize of 2000 franes (1874) for preparing fibres, 
| hitherto subjected to carding. 

A prize ef 8000 franes (1875) for a file-cutting ma- 
ichine. The cutting tool of this machine to have a form 
| mathematically true, to act without shock, and not to be 
liable to excessive repairs, The cost and maintenance of 
this machine, its production, and the driving power ac- 
quired, must be such that the results obtained offer sensible 
| advantages over those obtained by hand work. 

A prize of 5000 (1873 to 1875) for a practical and cheap 
means of dressing millstones, so as to remove the existing 
dangers of this industry. This prize was founded by sub- 
scriptions made in La Ferté-sous-Jouarre. 

In the chemical arts prizes are proposed for the whole- 
sale manufacture of oxygen and nitrogen, the utilisation 
of waste materials, the production of graphite suitable for 
pencils, for a treatise on steel manufacture, based on certain 
experiments, and having for its object improvement im 
the steel manufacture, for a process capable of disinfeetin, 
and clarifying promptly and efficiently the water 
sewers, &c. 

Other prizes will be awarded for an electro-magnetic 
machine, for a system of heating houses and apartments, 
with constant circulation; for a process of meat-preserving, 
for drying wood, for an industrial application of the spectral 
analysis, &c., &e. 

Amongst the agricultural prizes we may mention one 
of 6000 francs for steam culture, and one for the best 
means of distributing powdered manure. 

In the section of the Beaux Arts there are two entries, 
one (1874) for the manufacture of good photograpbic 
paper, the other (1873) for a process to produce photo- 
graphic electrotypes which may be printed from ina 
common press, and used instead of wood engravings. 


PUMPING ENGINE AT THE TRIMDON 
GRANGE COLLIERY. 

Anovr a year and a half since a direct-acting pumping 
engine was erected at the Trimdon Grange Colliery by Messrs. 
Hayward Tyler and Co., of London. The diameter of the 
steam cylinder of this engine is 40 in., that of the rams 10 in., 
the pump plungers having a 4-ft. stroke. The steam cylinder 
|is placed in the centre, having at each end a pump of the 
ordinary ram or plunger type. The suction and delivery 
valve boxes are placed on each side, and each box contains 
two gun-metal valves 6in. in diameter, and of the mush. 
room form. The valve motion is of a special kind, and has 
been fully described by us in a previous volume.* The whole 
of the combined apparatus is carried on a solid bedplate, 
and the pumps are so arranged that they can be drawn off 
endways if required, a planed groove being formed in the 
| bedplate to keep them true. A pumping engine of this 
| description requires no very accurate adjustment of level, 
| as it is self-contained, and all the strains are direct from the 
| steam cylinder to the pumps, which at their underside are 














| attached to the bedplate, and are supported by a strong 
istay above. 

The engine at the Trimdon Colliery is placed in a head- 
way cut for its reception at a depth of 400 ft. from the sur- 
face, and a short distance from the main shaft. The pump 
takes its water from a sump, into which the level drains. 
There are two levels in the mine, one about 14 fathoms 
below the other, and the water is pumped from the lower to 
the higher level, in which the direct-acting pump is placed, 
and where the greater portion of the water is met with. 
Formerly the main bulk of the water was raised by a large 
Cornish engine, but this being found insufficient to do the 
work, the 40-inch cylirder engine of Messrs. Hayward 
Tyler and Co. was put down. The water from the higher 


level drains into a sump, placed near the pump, by which it 
is forced up the up-cast sbaft to the surface, and then 
into a tank placed some 30 ft. higher. From this tank it it 
carried through pipes by gravity to a reservoir on the hills 
side, some distance away beyond the colliery village, and 
being clean it serves for the use of the villagers, a constant 
supply being thus maintained, which has proved useful in 
eases of fire. ‘The steam for this engine is generated in the 
Cornish boilers at the surface, and is carried down the up-cast 
shaft by a 6 in, steam pipe, and along a headway cat speci- 
ally for the purpose. The exhaust steam is turned into the 
up-cast through another ial heading, The rising main 
is 8in. in diameter, and is fitted with a small air vessel 
placed near the pumps. Tee paaeyre. naa eatin to 
, and at a recent tri 


do its workin a qiteony al 
made by Mr. R. Forster, the engineer to the proprietor of 


the collieries, it was found that the pump was throwing to 
bank—a distance of 400 ft. above itself—2454 gallons of 
water per minute, the pump running at 10 strokes; thus 
doing $9.5 per cent of its theoretical duty. Subjoined are 
the details of the trials, which show the satisfactory cha- 
racter of the work done by the engine. 

Particulars of Work done by Direct- Acting Engine at 
Trimdon Grange Collieries. Steam Cylinder, 40 in.; Pump, 
10 im.; Stroke, 48in.; Height to which Water is forced, 
400 ft. vertical. 

Number of Speed of Quantity of 

strokes per piston water 
minute. | minut d 


Steam 
pressure. | 





r r 





| Ib. jons. 
Ist trial 27 80 rrr } 
274 
28 
28 
26 
26 
26 
27 
28 
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FOREIGN AND COLONIAL NOTES. 
Belgium in  & 


Belgian Iron.— The exports of iron from 
first mine months of last year amounted to 
og period of 16 = a in the corre 
ex gan iron in- 
psec the first nine months of last year to the extent of 
France; to England, to the extent of 
in, to the extent of 5000 tons ; to Switzer- 
7000 tons; and to Turkey, to the 
tons. te to Germany, however, fell 

and those to Russia 10,000 tons. 
at NewYork.—The estimated expense of 
keeping the streets of New York clean during the current 

financiel year is no less than 1,163,619 dols. 


(¥. 8. W.) Town Hall.—Tenders have been 

the completion of the tower of the town hal! of 
Sydney, New South Wales. The estimated cost of the work 
og) Nagas The extreme height of the tower 
wi 


Death of Mr. Darwent.—The death is announced of Mr. 
Darwent, who not very long since undertook the construction 
of the northern portion of the Australian overland telegraph 
between Port Augusta and Port Darwin. The contract was 
annulled by official authority, and the proceeding is now a 
subject of At the time of his death Mr. Darwent 
was only 48 years of age. 

Chicago.—The Mayor of Chicago bas officially returned the 
bonded debt of Chicago at 13,600,000 dols. The Mayor 
makes earnest recommendations for adequate autions and 
preparations against fire ; he has evidently not forgotten the 
terrible disaster of October, 1871. 


The Croton Water Works.—A new storage reservoir of the 
Croton Water Works is situated in Putnam County, New 
York, between the Hudson River and Harlem Railroads. 
It will contain 3,000,000 gallons of water, and it covers a 
large valley of 500 acres, comprising numeruus lakes and 
streams. A solid masonwork dam, situated at the south- 
west end of the reservoir, is 700 ft. long, 60 ft. high, and 4 ft. 
thick. At one end there is a tower, through which the waste 
water will be conducted by pipes into the Croton River. As 
it has been deemed inexpedient to allow the water to run 
over the dam and thus to undermine the foundations, a large 
well-hole has been built just within the dam, to receive the 
overflow and conduct the surplus to the Croton River. This 
ga reservoir is situated on the west branch of the Croton 

iver, about 40 miles above the Croton dam. Preparations 
are being made for the construetion of a still larger reservoir 
on the middle branch of the Croton River; this latter reser 
voir will have a storage capacity of 3,700,000 gallons. 


Victorian Railways.—It es that at the close of June, 
1872, an expenditure of 9,855,436/. had been made on the 
Victorian Government Railways. At the same date, the 
Victorian Government had on an unexpended balance 
of 1,104,437/. on capital account, available for the completion 
of the North-Eastern Railway of Victoria, additions to exist- 
ing works, and new rolling stock. The yearly amount of 
interest payable on the Victorian Government Kailway loans 
is 621.7400, or an ay of 5.80 per cent. annum on 
the eapital raised, and the net revenue of 1871-2 will meet 
this charge to the extent of 357,829/., or 3.33 per cent., leav- 
ing » balance of 263,9111., or 2.47 per cent. to be met by the 
consolidated revenue of Victoria. 








® See ENGINEERING vol. xi, page 46. 





Railway Plant at the Antipodes.—It is intended to estab- 
lish workshops at Auckland and Dunedin, New Zealand, so 
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that rolling stock for New Zealand railways may be made as | ceclared; Aldwarke Main screened softs, 178, screened | the Tees Bridge blast furnaces, Stockton, will be blown in. 
far as possible in the colony. The Victorian Government | slack, 14s.; Wombwell Main steam coal, 20s., house coal, | Some of the other blast furnaces which are being built on 
has accepted a tender from a Ballarat Company for the| 18s. engine slack, 12s.; Kilnhurst house coal, 17s. to | Tees-side will soon be ready, and judging from the heavy 

ivery of 15 locomotives at a total cost of 50,6107. These | 18s. G:d., riddled slack, 16s. 6d.; Eckington Collieries, house | demand for pig iron there is little doubt there will be plenty 
engines are to be delivered within 30 months. coal, 16s.; Dake of Norfolk's collieries, steam, 14s. 2d. and | of orders to ob them going for the whole year. Rapid pro- 
ther Transcontinental Railway.—The South Australian | 15% 54., house coal, 16s, 8d. and 18s., some of the last men- gasps made with the Erimus Iron "some Works, 
( pest hes ‘prepared a B l rt the “construction of a tioned being old prices, without the advance, which mange ae : At those works the Dauks : 
Transcontinental Railway across Australia, The enterprise from 10d. to 1s. 8d. per ton. —- will be in operation be 4 
appears to be beyond the strength of any one Australian New Railway Offices at Sheffield.—-The Manchester, clusively settle the . 
Government, but if the administrations of Sydney, Melbourne, | Sheffield, and Lincolnshire Railway Company, who have for — ; ig nod and 


and Adelaide united their forces, it might, perhaps, be carried 


‘ 
out 


The French Iron Trade.—The price of iron is still pretty well 
maintained in France, notwithstanding the partial stagnation 
giish iron rather lower rates 


in affeire and the appearance of LE 
3, and especially from 


upon the French markets. Oda all side 





the Seuth of France, there are cow ints as to the want of 
1! and coke oceasioned by floods and the scarcity of railway 
plant, . 
Vrench “ Tacal Railways The-firat Jocal railway in the 


shes-du-Khone has been inaugurated 

n the presence of the Prefect and a large number of guests. 

Ibe branch starte from the station of Pas-des-Lanciers_on 

t iin line to Lyons, at about 12 miles from Marseilles, 
runs to Martigues. 


partment of the Bou 


Canada Central Ra 1y.—The formal opening of an ex- 
te! f this line to Renfrew K piace December 4th. 
lhe direetors extended invitations on the occasion to the 
‘ nment, the city coune leading citizens. 

ing f ( l i It is understood 

Mr. irydges, the general manager of the Grand Trank 

, f Canada, has giv an r for the immediate 
n of 220 new cars bs rd 

nl Atar t meeting held at Trenton 

te a railway between that village and the iron beds 

nont, Marmora, and Lake, th airman (Mr. J. Cum- 


gs) observed that the Marmora Iron Mining Company 

ns a mound of iron, but that are « hundred just like 
and as good if not better ty of their ores. 

Progress in V.Z \ railway to Fox-hill, in the 

] vines of Nelaon New Zealand, is at last to be com- 

d. Mr. Carr rs is enginecr-in-chief, and has been 

ting the surveys. Gas works at Nelson are also about 

be commenced, tenders for the requisite plant having been 

ed, 
Canada Southern Railway.—Rapid progress is being made 


grading the Canada Southern Ka From Trenton te 
lo the grading 1s completed, and eight miles of “ track” 
been laid. 

lin South America 
linto a contract with the 
Company for the supply f coa 
be paid for the coal thu 
illao, Payta, Caldera, and Va 


way. 


Peruvian Government hag 
Pacific Steam Navigation 
the company’s fleet. The 
3 Supt lied is 24 dols. per ton 
bparaiso. 
revenue of this great under- 
last year was 18,228,559 
urs, as compared with 15,630,104 dois. in the correspond- 
eriod of IS71. The Pennsylvania Railroad Company 
rporated in 1846, and it is now probably the greatest 
tion of the kind im the United States. 
thern Pacific Railroad.—It is stated that the Northern 
a Railroad Company is about to purchase the Delay 


sy camia Rai! road.—The 
g tor the first ten mont 


is 


i a 


{ 1 in East Portland for the erection of an extensive freight 

; . 

passenger depot. 
legraphy in the North Pacific.—The Electrical Construc- 
{ pany of San Francisco, has completed a first section 
rine eable intended for the Government of British 
1, and to be laid ross Rosario Straits so as to 
t Victoria with the mainland. ‘the cable is 35,000 ft. 
gth, and it weighs about 30,000 Ib. The eonduetor 
mposed of seven No. 20 copper wires of 97 per cent. 
Yhe Electrical ( ruction Company of San 
has an order » hand to manufacture another 
ng forthe Paget Sound Telegraph Com- 

G renerile ( ma 


bas been resumed vigorously. Mr. Goodwin, the con- 
n at work. The excavations will be 
1 during the hard weather, pre- 
t of building in March. 


‘ 4 
t tor, has had 500 m 
| the stone prepal 
mm men 
in Nova Scotia.—It is stated that the Montrea! 
le proposals to purchase all the 
ph lines in N tia and to establish a reduced 
en Nova Scotia and all parts of Canada 


bP 
i New Drunswick. 


graph Company has ma 
va 5 


m tani 
mi tari 
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Water Supply of New York.—The water supply of New 
tork will ehurtly be increased, in consequence of the ap- 
proaching completion of a new reservoir possessing @ capacity 

000,000,000 gallons. The daily consumption of Croton 

ter in New York is now estimated at 89,000,000 gallons, 

It is stated that the main pipes bringing the water to New 
York are not suffici otly numerous. 


NOTES FROM SOUTH YORKSHIRE, 
SuerrieLy, Wednesday. 
the Price of Coal, ~Hardly hare the 
uring community been able to take stock, and 
ierwise balance their affairs up for 1872, when the coslowners 
proclaim another advance in thé prige Of coal! The follow- 
g are the quotations of the leading collieries in this lo- 
Jeffeoeck, Dunn, and Co.'s picked branch, 20s. ; best 
; screened Silkstone nuts, 19s. 64.; screened 
onds, 15s., and eoke breeze, 13s. 6d., all per ton of 21 ewt. 
at the pit mouth, from January Ist. At Pinder Oaks, Wales- 
wood, Darley Main, &ec., I believe Is. 6d. advazice has been 


ideance in 
auulact 


ality 


hilketone, 1Ss, 








!.— Works on the locks of the Grenville | jn position to stand out for 


| 








& long time past been incommoded by their limited office ac- 
coramodation at Bridgehouses Station, Sheffield, have just 
pulled down some old cottage property, and have erected 
new offices on their site, at the bottom of Oborne-street. 


Colliery Undertakings and Alterations.—At the Manvere 
Main Colliery, near Barnsley, a*‘Guibal fan is about to be put. 
down for ventilating purposes. At the Dodworth Silkstone 

ite, recently transferred from Messrs. Charlesworth and 
Jompany to a Limited Liability Company, new and power- 
ful engines are about to be put down for the purpose of 
drawing coal corves along the underground level workings, 
and from the dips, by means of wire ropes, so as to dispense 
entirely with the ponies hitherto employed. On land be- 
longing to Mr. J. 8. Stanhope, of Cannon Hall, near Barugh, 
a survey is being made, it being proposed to sink, in the 
first place, to the Parkgate seam, and afterwards to the Silk- 
stone bed, which lies at s considerably greater depth. It is 
also proposed to open out a field of several hundred acres of 
coal underlying the surface, and comprising both the Park- 
gate and Silkstone beds, at Attercliffe and Darnall, near 
Sheffield. Near Dronfield, sinking operations are shortly to 
be put in hand, with a view of ascertaining whether there is 
not a good workable bed of eoal at a depth of 30 yards or so 
below the Silkstone seam, which is the lowest now worked in 
the district. 

The Iron and Coal Production of De rbyshire.—During 
1872, the iron and coal trades of this county have been in a 
state of well-sustained activity. The Butterley, Alfreton, and 
Wingerworth ironstone mines have raised a good tonnage, 
the total in yield 1872, being about 540,000 tons. In the 
county there are now 54 blast furnaces, the Staveley Company 
having put up several new ones, Sheepbridge Works have 
have had five going, and Wingerworth three, not to mention 
Messrs. Dawes’ Works at Denby, where the production has 
been largely augmented. The Staveley Clay Cross, Sheep- 
bridge, and other large works have been well employed, and 
the collieries in connexion therewith have done a largely in- 
creased business with London. 

Charles Cammell and Co., Limited, Shefficld.—The di- 
rectors of this Company, at their meeting held on Monday, re- 
solved to pay an interim dividend of 4/. per share (subject to 





income tax being deducted, payable to-morrow, (Saturday). 


The Unstone Moulds Colliery.—Several weeks ago this 
colliery was offered fot sale by auction at Sheffield, 30001. 
only being then bid. Sinee that time, it is stated, a larger | 
sum has been offered by a gentleman, who contemplates 
transferring it to a limited liability company. ‘The plant is 
to be improved and increased, and ovens constructed for 
making coke. 





The Sheffield Tramways.—The Tramway Committee of the 
Sheffield Town Council have secepted the contract of Mr. 
Lightfoot for the first length, abput five miles, double road, 
between Sheffield, Attercliffe, and Brightside, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesproven, Wednesday. 

The Cleveland Iron Market.—Y esterday considering the 
Christmas and New Year holidays there was a large at- 
tendance on ’Change, at Middlesbrough. Quotatiexs for 
No. 3 varied from 100s. te 110s. per ton and the anarket 
closed firm. There is alittle more anxiety om the part of 
buyers to get orders placed, and it is believed that during the 
next few months a great number of heavy contracts will 
have been concluded. There is # great scarcity of iron, and 
most of the pig iron makers have sold their entire make 
for the present year. Under those circumstances they are 
d prices for 1873 Rather 
better prices are being obtained for finished iron. ails are 
in better request. The prospects of the trade are certainly 
satistactory. 

The Strike of Tronstone Miners.—Owing to the short 
supply of ironstone several blast farnaces have within the 
past fortnight been damped down, and unless the dispute be- 
tween the miners and (heirmastersgbout the pairing system be 
settled and the miners work moré fegularly other furn:ces 
must soon be stopped. Last weck the mines at Eston were 
closed, the men having refused to work unless on the pairing 
system, which the masters are determined not to agree to. This 
week there are a few men at work, and after the holidays it 
is expected that more men will be obtained, In the mean- 
time the iron trade generally are lovking on with apprehes 
sion, as the total yield of ironstone is far short of what it 
ouglt to be. Vast mining extensions are being made in the 
Guisbro’ distriet, but these will be of noavail without miners. 
The consumption of ironstone is &, afd is constantly 
increasing. - 

Great Forgery of Jackson, Gill and Co's Shares.—The 
North of England has been startled this week by a great 
forgery being committeed by a clergyman. On Monday the 
Reverend V. H. Moyle, vicar of Eston, who is connected 
with several public companies on Tees-side, was apprehend 
on a charge of forging 22,000]. worth of shares ot Jackson, 
Gill and Co. Limited, iron makers, Middlesbrough. He was 
brought before a magistrate and was remanded for a week. 
It appears that the shares have been deposited with the 
Mutual Society, London, for security, and 12,000/. had been 
advanced. 
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The New Works.—During tais month it is expected that 


ith the expiration 
- . The year has 
The demand is p 
inclined to transact 


twelve months. 
but at the same 
concluded. 


Buyers express a belief 
time they seem glad to 






Shipbuilding and ri 
or two firms in the North of 
are busy, and haye « fair number of orders on hand, En- 
gineers generally are fully employed, many of them being 
still in arrears with their work. 

The Proposed New Docks in the Tees.—The posal to 
make great new docks in the Tees has been weil received. 
Te expenditure, it will be remembered, is very Jarge—about 
quarter of # million—but notwithstanding this it is general! 
thought that the money will be subscribed, and the wor 
will be proceeded with as soon as possible. 





ENGINEERS’ PROSPECTS. 
To raz Eprror ov Exoteprnine. 

Sin,—An “ Assistant Engineer,” in last week's Engineer, 
describes the miserable result of his having adopted tte en- 
gineering profession. 

In al) scholarly vocations there ever has and probably ever 
will be a proportion of unfortunates of every of merit, 
whose prospects must be most dismal when the supply is so 
much above the demand, as is (he ease at present in cn- 
gineering. 

Without a patron or a friend in influential position, a 
young man, or in fact any man, bas tow little or no chance 
of obtaining anything more than # wretched existence. The 
protézés of directors, secretaries, ing engineers, contrac- 
tors, and their several friends are more than suffi¢ient to fill 
all possible vacancies, and it is not wn that middle- 
aged gentlemen with bp mrtg ae ‘ae a the world 
to make room for su 57 these state- 
ments, Jet them make de wands ot tip emaplogers offices 
and they will learn that all have moréRames on their books 
than they ean employ, and haveanade promises ad libitum, 

to busi 





and which must be first attended to in def 
interests. 

Again, as regards appointments advertised for open candi- 
dature—in nine cases out of ten they are cruel deceptions— 
even when applicants are cautioned not to employ infl \ 
the appointers invariably know some one, or some of them 
know one of the candidates, or have heard of him from some 
one else, as being just the man for the place, and who of 
course gets the preference—and might as well have been 
appointd without putting scores of anxious men to anxiety 
and hope and the expense of st stationery. 

The Government appointments are only open to boys of 
special training. The salaries of town and borough engincer- 
ships, with a few exeeptions, will not support a gentleman 
with a family, and without one in but a very poor way. 
Foreign engagementa, good and moderate, are filled up from 
the lists of influential parties. 

Under these circumstances, those who have neither patron- 
age or influence to support them, had better, whilst their 
health and stamina permit, seck out a new field for their 
vocation (if they can find one?) or quit it altogether. For the 
middle-aged who have toiled in the heat of the mie and suffered 

e hope-—as in 
my own case. | am nearly 49 years of age, and have had only 
18 months’ work in 4 years; my last engagement was but 
temp rary, but even it was shortened by my having to give 
way toa protégé, much to the chagrin of my employers. 

[ am an “unknown,” having been so much ous of the 
country; I have a wife delicately nurtured (the daughter of 
a military officer), and a young family; we have been living 
on the savings of past better times, which ought to have been 
reserved for laanily vision; those savings will last three 
months longer and then—the workhouse. ; 

I was a pupil of a former eminent engineer, and am not in 
want of good certificates ; they show that I have been success- 
ful both in my undertakings and as @ business man therein. 
When condescendingly looked at they are admitted to be 
“ Flattering, but—ahem—we have made so many promises,” 
&c. &e.; or “ Your certificates do not exhibit a speciality ; 
you don’t seem to have been in oo line’ —as 
though the absence of speciality was not the very best evidence 
of a sound comprehensive ability ; pepeay be undoubtedly 
the best line for hothe employ ; but for any foreign employ a 
handy man is worth three specialists. 

if I were ten years younger I could in two or three years’ 
time make for wyself a happy home on the lands of Western 
Canada, be free from carking cares, and perhaps rise to 
— in the Dominion; but what shall I do now, Mr. 

iditor ? 

For your private view I enclose copies of my last two cer- 
tificates, sabieg to remain, 

Sur, your humble Servant, 

December 30th, 1872. 
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Tue family of garden pumps is a very large one, ranging 
from the homely syringe to those of great ambition, which 
seek to hide their humble origin beneath fine-sounding 
names. But none of them with which we have been ac- 
quainted efficiently fulfil the purpose for which they are 

and although we feel that in the present condition 
of the weather, an apology is almost due for mentioning 
contrivances adapted for watering gardens, the little pump 
recently patented and introduced by Messrs. A. Paget an: 
Co., of Loughborough, is an apparatus of so much merit, 
that we are induced to illustrate and describe it, even 
though, just now, tbe demand for its services is not 
#0 great as in the summer season. Many of our readers 
were made familiar with this pump at the International 
Exhibition, recently closed at South Kensington, where one 
was maintained in almost constant operation. 

The appearance and construction of the engine will be 
clearly understood, the former from the perspective view, 
the latter from Figs. 1 to 5. Of these Fig. | is a section 
through the pump and a part of the bucket, and Figs. 2 
and 8 show also the pump in section, with the valves in 
different positions. It will be seen that the apparatus is 
placed on a light cast-iron stand, to which the bucket, 
holding 5 gallons, is bolted. A perforated screen covers 
one end of the passage in the cast-iron stand, which, as 
shown, forms the inlet to the pump; the other end is closed 
with a flap valve. It will be seen that the pump consists | 
of an elastic circular chamber, the sides of which are made 
of rubber, whilst the top and bottom are formed of cast- 
iron plates, with an opening in each, as shown. The 
bottom plate is bolted to the cast-iron stand by two bolts, 
as seen in the plan, Fig. 5, a joint being made by a rubber 
ring interposed between the surfaces. The top plate is 
bolted to the air chamber also by two bolts, as in Fig. 4. 
The form and dimensions of the air vessel are clearly shown 
in the engravings, as well as the position of the outlet and | 
connexion with the hose. Cast in a piece with the lower 
part of the air vessel is a bracket, terminating in a pedal, | 
of the form shown in the plan, Fig. 4. A spiral spring, 
attached at one end to the top of the bucket, and at the 
other to the pedal by a short length of cord, serves to keep 
the pedal always in its normal position. Two common | 
flap valves, closing the openings in the top and bottom of 
the elastic chamber, complete the apparatus. The action | 
of the pump will be seen at a glance ; the alternate pressure 
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of the foot upon the pedal, and the contraction of the spiral 
spring when that pressure is relieved, compress and distend 
the elastic or bellows-like chamber, actuating the inlet and 
outlet valves, and forcing the water into the air chamber, 
and thence through the outlet. 

It will be readily understood that while the construction 
of this little pump is reduced to one of the simplest forms, 


and has no parts likely to get ont of order, the mode of | 
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working is the least fatiguing that could be adopted, and 
compares most favourably with all other apparatus designed 
for a like purpose. The whole apparatus complete weighs 
20 Ib., and with it a jet of watet can be easily discharged 
to a height of from 80 to 35ft., at the rate of about 2} 
gallons a minute. If desired the jet may be distributed 
in spray by the spreader, shown in the perspective sketch. 
In conclusion, we may mention that Messrs. J. Wright and 
Co., of Birmingham, are the licensed manufacturers of these 
pumps in this country, and that Mr. Hamilton E. Towle is 
engaged upon their introduction into the United States. , 


Rovumettan Rattways.—The works of the Roumelian Rail- 
ways’ branch line beyond Demir Capou are being actively 
pushed forward, and there is a of the whole line 
from Salonica to Uskup being completed and ready for traffic 
in March. At Selonica itself upwards of 500 labourers are 
busily engaged upon the construction of a quay. 





Tue “ Katutstrocuroms.”— We have received from Messrs. 
Kynoch and Co., of Birmingham, a new and ingenious form 
of automatic chromatic top, to which the above name has 
been given. This top is the invention of Mr. J. Beverley 
Fenby, of Birmingham, and although nominally a toy, it is 
well worthy of notice in our col on t of the 
brilliant chromatic effects it produces. The instrument con- 
sists of a well balanced top, which, when spun in the glass 
cup provided for the purpose, will run from six to eight 
minutes. On the top of this top can be dropped paper discs 
variously coloured, t discs resembling those used with an 
ordinary chromatic top. Above the coloured disc is placed 
what is termed a “ mask,” this being a black disc having 
two triangular openings cut in it. The mask has an india- 





rubber ring on its u which rests u a collar on the 
spindle of the top, while the mask iteoll is slightly “ buckled,” 
so that ite surface is not flat. When the revolves, the 


mask is carried round also, but the resistance of the air causes 
the mask to slip slightly on the collar, it thus revolving at a 
less speed than the The effect of this is to prod 
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colour as it passes outwards towards 
Other discs produce brilliant rings, ir 
tints, and altogether the instrament is one which serves to 
illustrate some exceedingly interesting optical effects. 
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TOVATIC VARIABLE EXPANSION GEAR. 
ROTHES, ENGINEERS, WINTERTHUR, SWITZERLAND. 


Descriptiog, see Page 9.) 
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HORIZONTAL ENGINE WITH AUTOMATIC VARIABLE EXPANSION GEAR. 
CONSTRUCTED BY MESSRS. SULZER BROTHERS, ENGINEERS, WINTERTHUR, SWITZERLAND. 





We publish this week a two-page engraving, together 
with an end view on the present page, of a type of hori- 
zontal engine constructed by Messrs. Sulzer Brothers, of | 
Winterthur, Switzerland. Messrs. Sulzer have now made 
a large number of these engines, and they have attained a | 
high reputation on the Continent for economy. One of the 
leading features in these engines is the arrangement of the 
valve gear, and as we intend to publish next week a two- 
page lithograph, showing various views of this gear, we 
deem it best to postpone until then giving a detailed ac- 
count of the construction of the engine and its perform- 
ance. 





West Inpian Textecrarny.—the cable between Jamaica 
and Colon is now in working order. 


Loxpon Assocration or Forsmenx Encrngers AnD 
Dravcutsmen.—The twentieth annual meeting of members 
will be held to-morrow (Saturday) evening, at 8 o'clock, at 
the City Terminus Hotel. On this occasion the balance sheet 
and auditor's report will be presented, and the election of a 

resident and other officers of the Institution will take place. 
t is expected that Mr. Newton will deliv®r an address arse 
vacating the chair. The twentieth anniversary festival of 
the Association is fixed for the 8th February, at the same 
Re aes ee ee 
no , 








MEYER pv. FAIRLIE. 

MM. J.J. asp A. Meyer have addressed to our contem- 
porary, the Chronique de I’ Industrie, the following letter, 
replying to the article with the above title which appeered 
in the number of this journal for November 22od. de- 
mands upon our 5 have prevented our i MM. 
Meyers’ reply earlier ; but we now subjoin a translation of 
it, while on page 11 of the present number will be found our 
own comments on the arguments which MM. Meyer ad- 
vance. MM. Meyers’ letter ix as follows: ‘ 

Tus Merex System axp Tue Fateue System 
LocomorTivss. 
To the Editor of the Chronique de U Industrie. 
Your London contemporary, a has pealy ~ 


blished the description and account 
lomnetive “ Avenir” on our which you publi in 
your number of the 30th of October, and has added a itique 
in favour of the Fairlie engines for which that j is 
well known to have a predilection. ; 
Below we give the reasons of our preference for a single 
instead of a double boiler, and in general for the arrangement 
by us; but it concerns us to contradict one after 
another the assertions made by Exctreenine with respect 
to the amount of fuel consumed by the “Avenir” in com- 
parison to that used by the engines with eight coupled wheels 
The consumption of the “Avenir” is between 19 and 20 
kilograrames, whilst that of the engines with eight wheels 
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in comparison of the work to be done, the traffic of the line | 





¢rawn consisted of 310 and even 330 tons, and we are willing | 


to have the experiment repeated. | 

The article published by you contains, besides, the rational | 
causes for the economy of fuel, and which are: 

1, Less total weight of the engine; the “ Avenir” weighs | 
52 tonnes when loaded ; the engine with eight wheels and their | 
tender weigh together 60 tonnes. | 

2. Less resistance of the rolling parts. | 

5. Less loss of power by the coupling of four wheels only, | 
instead of eight wheels. 

4. Better use of the steam, by admitting it to one of the 
trucks only upon al! those parts of the line where the adhe- 
sion of a single truck is sufficient ; that is to say, suppression 
of a great proportion of the losses produced by condensation, 
compression, and early escape of steam in the case of very 
short admissions. In locomotives with two cylinders only the 
variation of expansion for the same initial pressure produces 
a variation of power exerted of only about 2.5 to 1, whilst the 
variation of expansion in engines with four cylinders, two of 
which are momentarily rendered inactive, produces evidently 
a variation of power of btol. Now, 2 the uneven section 
of the Great Laxembourg Railway, with its various gradients 
up to 16 and 18 millimetres per metre, and its numerous 
curves, the resistance varies from 1 to 4.5, and even more 
On the lewel parts of the line, and on the gradients of leas im 
portance of sboait 8 millimetres, the use of two cylin ters of 
one of the trucks of the “ Avenir” is sufficient for the work. 

In order to reply beforehand to a foreseen objection, we 
may state that the truck which is out of work has its start- 
ing lever at the end of its stroke and that its eylinders are 
lubricated by the exhaust steam from the other truck. For 
the reasons given above, there is thus nothing wonderful in 
the economy of fuel realised by the engine “ Avenir.” The 
contrary should excite surprise, and we cannot understand 
what advantoges your English confrére sees for his favourite 
locomotives in order to contest this economy. It would be 
very interesting to us to learn the amount of fuel consumed 
by Fairlie’s engines, if compared with other locomotives. 

Moreover, the locomotive “‘ Avenir” has not been com- 
pared with engines with eight wheels coupled for the first 
time on the Great Luxembourg Railway. The following 
table, prepared by M. Waticr, ehief locomotive superinten 
dent, -shows the comparative consumption of fuel of the 
engine “ Avenir,” of tank engines with six coupled wheels, 
and of tank engines with cight coupled wheels for an identical 
traffic on the line from Chauny to St. Gobain. 

his line is 14,500 metres long, and begins at once with | 
gradients not exceeding 0.013 m. with eurves of 275 metres | 
minimum. It terminates towards &t. | 





radiue as the 

















not permitting the formation of regular trains of greater load 
and more proportional to the power of this engine. 

We shall not refer now to the remarks made by Exoitnerr 
tng on the proportions of the boiler of the “ Avenir,” and | 
which it believes to be the consequences of the Meyer system. 
ENGtneeRine is inspired by particular doctrines, which are 
very disputable and much contested. 

We shall only say that without changing anything in the | 


| other conditions of the engine, the surface of the firebox of 


the “ Avenir” could have been made 11 or 12 square metres 
instead of 8.5 square metres, and the surface of the grate 2 or 
2.100, square metres instead of 1.68 square metres, The 
dimensions adopted for the firebox and the grate have beep 
found eufficient for the burning of the briquettes or nut coals 
of the French railways, the height of the firebox from the 
grate to the top being 1.100 m. 

We will now compare Fairlie’s system with our own in 
their general arrangement and chief points of construction, 
namely : 

1. Specific weight, or weight per unit of power, that is 
say, per square metre of heating surface. 

2. Cost of construction. 

3. Evaporative power. 

i. Work and maintenance. 

COMPARISON BETWEEN THE FarRite ayp THE Meyer 

SysTems. 

l. Specific weight, or weight per unit of power, that is to 
say, per square metre of heating surface.—A Meyer engine 
is necessarily much lighter than a Fairlie engine for thesame 
heating sur'ace and equal chief dimensions, because, first, 
an ordinary single boiler is much lighter for the same heat- 
ing surface than a double boiler; second, the connexion or 
coupling by a single bar is much lighter than that by a large 
frame, as used by Mr. Fairlie; third, the suspension of the 
boiler on three pivots is much lighter than the mode of 
suspension adopted by Mr. Fairlie. ; 

Considering now what has been said above, the weight of 
the “Avenir,” notwithstanding the large diameter of the 
wheels, and the outside frames, is 40.525 tons for 
152.8 square metres of heating surface. The Fairlie engines 


| for the lamboff-Saratoff line weigh, according to Eyoitserr- 


1x@, 43 tons for 151 square metres of heating surface, and | 
that, notwithstanding the smaller diameter of the wheels, 
and the application of inside frames. 

An ordinary single boiler is, as we have suid already, 
much lighter than a double boiler for the same heating | 
surface. 

Before stating the reasons for that already acknowledged 








Gobain with a gradient 3810 metres long, formed im the | },¥ 9} professional men, we should state that we have no 
following manner : - | private interest in defending the ordinary boiler. If we had | 
. Gradiente. | found that the double boiler possessed greater advantages, 
Gradients of 0.018 m. for 2140 metres) — | nothing would have prevented us from adopting it as quite 
” 0.0113 m., 300 ,, 3810 metres | suitable for our system. The double boiler preferred by Mr. 
” 0.018 m. y 1870, | Fairlie is public property, it having made its appearance at 
Curves. | the international competition of the Semmering, in 1851, in 
metres. m. | the Seraing engine. : 
} curves of 275 radius over a total length of yee | One single boiler is much lighter for the same heating sure 
1 “ 300 ~ > 220(,-,- | face, because one firebox of 10 square metres, for example, is 
2 un 350 ” » mi: much lighter than two fireboxes of 5 square metres, as only 
3 ee 400 mn a 61 : | half the number of joints and rivets are required in the 
. , i former, and because one single barrel is much lighter than 
Straight Lines, barrels of the © capacity. It is necessary only to 
9p f *ht line of a total length of 1305 | two barreia of the sam capaci y. 1s © y only 
pretiens of seumgs 8 recollect that the capacity of the barrel increases with the 
aaa square of the radius, whilst the thickness of the plates is pro- 
Total length 8810 pectiona to the diameter. Practically, this thicknees , meee 
Experiments at Saryt Goats. not even increase in proportion to the diameter, because the 
Comparative Consumption of Fuel. big boiler profits from a constant applicable to any diameter. 
The volame of a boiler and its heating surface can thus be 
iis 4 Sded “aa doubled, whilst the weight of the barrel is only increased by 
=% +e 288 about one quarter. Now, withamt exceeding a thickness of 
Time from the Ist to the Fas eS- ase the plates of from 15 to 17 millimetres, which ean be manu~ 
20th of — during 2F< oe: > factured without much diffieulty, a single boiler, containin 
which the loads drawn uy = tee e <> o from 200 to 260 square metres of heating surface, of whic’ 
and the consumption fas sa5 ‘eta 10 or 15 metres belong to the firebox, and with 3 or 4 metres 
of fuel were carefully 2h uaa ste of grate surface, may be constructed. 
noted. ao8 ee Pa es boil ill gi Il th wer practical] y applicabl 
g Sc cue uch a boiler will give ull the po practically ee 
a” -~ = and we do not see the necessity of applying a double boiler in 
— ——— order to obtain a heating surface af ion than 160 square 
Number of regular trains metres, as Mr. Fairlie has done. 
ps r day ae 6 6 6 We may add, in considering the relative lightness of the 
Mileage per train in kilo- 2 | single boiler, the thickness of the straight plates of the in- | 
metres aes « 1227 1226 1256 side and outside firebox need not exceed 12 millimetres, | 
Shuating at stations in o | whatever the dimensions of the firebox and the diameter of | 
kilometres =... 273 278 276 the barrel may be. We shall speak further on of the great | 
Number of units of loa | practical inconveniences resulting from the position of the | 
transported one kilometre | fireboxes at the middle of the engine. | 
(unit == 3.5 tons) 42,164 36,337 35,341 | <A second important reason for the greater lightness of our 


Dy: anie wo.k of the en 


gines in kilogrammetres 975,978,940 776,310,915 792,191 680 
gine this connexion is made by a bar which has to sustain 


Total consumption of coal/28 335 kils. 21,686 kils./1 9,712 kils. 
Consumption of coal per! | 
1000 kilogram metres | 0.0309 0.0279 | 


0.0249 


The consumption of coal of the “ Avenir” compared with | 
that of the engines with 8 wheels coupled is thus im the pro- 
portion of 249 to 309 per unit of the gross work, that is to 
say, nearly 20 per cent. less—a result which confirms that ob- 
tained on the Great Luxembourg Railway. Reduced to train | 
kilometres, the consumption of the tank engines with | 
8 coupled wheels is ee ==24 kilogrammes ; that of the tank | 

rz 
. , . 21686 - 
engines with 6 coupled wheels is a 17.6 kilogrammes, | 
» 19712 
1256 


We should state that the four cylinders of the Meyer engine 
were only used on the section with the steep gradient of 
18 milliemes as stated above, that is to say, on about one- 
fourth only of the total length of the line, and that according 
to all appearance, the saving would have been still greater 
bad it not been for the great excess of weight of the “ Avenir” 


and finally that of the “ Avenir =1\ kilogrammes. 





engines consists, as stated already above, in the connecting 
arrangement between the two driving trucks. In our en- 


only the tractive strains, whence it might be made very 
light. In the Fairlie engine, the connexion in question is 
made by a large special frame extending from one bogie- 
pin to the other. This frame having to sustain the strains 
f compression resulting from the blow against the buffers 
and other causes has naturally to be very strong. Its length is 
considerable, and we estimate its weight as from 2000 to 3000 | 
kilogrammes for a Fuirlie engine of a total weight of 41 tone, 
about which Eworyrrnise speaks, say about 4 to 7 per cent. | 
of the total weight, whilst our coupling bar weighs at the | 
utmost from 200 to 300 kilogrammes, thus ten times less. 

Finally the boiler of the Fairlie engine rests upon the tracks | 
at two points only, whence the base of support bas neces- | 
sarily to be very large in order to seeure the stability of the | 
boilers. Solid crosepieces become necessary at the bind and ; 
fore carriage in order to support in their middle the bogie | 
blocks or brackets. In our engines the boiler is supported at 

the centre of one of the trucks only, and directly by the 

longitudinal frames of the other truck, the latter requiring 

thus no strong extra crossbar. Besides, the stability of the | 


| similar number of puffs. 


| neys of each boiler of the Fairlie locomotive. 


very large diameter, and we consider that they and what 
belongs to them are much lighter than the similar parts of 


| the Fairlie engine. 


The excess of weight resulting from the system of the 
boiler, the coupling and support of the generator adopted 
by Mr. Fairlie, is no doubt the explanation of his adopting 
wheels of an exceedingly small diameter (1.06m.), which 
practical men reject, and which are found only in small 
engines used in stations. With wheels so small, the trucks, 
the wheels, the gear, and the cylinders will certainly weigh 
less, and a certain amount of lightness is thus obtained for 
the whole engine. If the diameter of the wheels, however, 
was between 1.20 m. and 1.30m.,asmuch more convenient, 
the weight of the Fairlie locomotive would be increased, 
according to our opinion, from 45 to 48 or 50 tons. 

Cost of Construction.—There is no doubt that the double 
boiler is more complicated and more difficult to construct 
than two single boilers, and still more so than one single 
boiler of large dimensions. The frame for the connexion 
between the two trucks is evidently more expensive than our 
coupling bar. Fairlie’s engines have four water tanks and 
coal bunkers of a complicated form, whilst our engines have 
only two of a more — form, and are thus less expensive 
in their construction. We cannot find that the other parts, 
compared with the analogous ones of our engines, are more 
simple, and we think that we are therefore justified in ad- 
mitting that our locomotives may be constructed under 
better conditions than the Fairlie locomotives. 

Evaporative Power—It is generally known that the 
evaporation increases in a great proportion with the speed, 
or more exactly with the number of puffs of the escaping 
steam. In our engines the steam of the four cylinders is dis- 
charged into the same fannel, and the number of jets of 
steam is thus doubled. With a speed of 18 kilometres per 
hour, and with wheels, for onengie of 1.30m., the number 
of puffs of the escaping steam is already nearly ten per 
second. Under these conditions the draught becomes very 
regular, and very strong. The “ Avenir’ thus easily pro- 
duces a power of four horses per square metre of heating 
surface, ag has been the case with the Crampton engines for a 
it should, however, be kept in 
mind that the question refers to continued work, and not to 
some showy performance. 

With the same diameter of wheels, and at the same speed, 
the steam will escape only half as frequently into the chim- 
These boilers 
are thus similar to those of ordinary steam engines, which 
produce only, as found by experiment, a work of from two 
to three horses per square metre. With respect to evapora- 
tion, we consider, thesefore, the double boiler as very inferior 
to the single boiler. . It is further known to be more 
economieal to generate a given quantity of steam in a single 
boiler and with a single firebox than in a double boiler and 
with two fireboxes, if both have the same heating surface. 

Work and Maintenance.—ihe Fairlie engine is flexible 
in the horizontal plane only, that is to say, the trucks can- 
mot move anywhere in the vertical plane parallel] or ‘rans- 
verse to the line of rails. In an engine of such a length this 
affangement must lead to very great variation in the load 
_ the wheels, that is to say, to very great deflection of 
the bearing springs, and consequently to a very great wear 
and tear of the rails and tyres. 

Our locomotives, however, are flexible in both directions, 
as explained-in the déscription re-published by Enciverr- 
tuq@. The stability of each truck is necessarily diminished in 
the Fairlie engines on account of the exceedingly short base 
ofeach group of wheels, which is much less than required 
for the passage of curves generally to be met with, and which 
has been adopted only for reducing the weight of the engines. 
A very decided irregular oscillating motion is the result, 
which can be coun lanced only by means which are very 
injurious to the flexibility and to the conservation of the 


wheels, Of small diameter, preferred by Mr. Fairlie 
require ater —s their tyres are sooner worn out, 
beeause they have surface. [he gear and al! the other 
are also worn out more quickly, as the number of 
revolutions is much greater for the same mileage. That is 
4 priori indisputable, and has been confirmed by the general 
experience of railways. 
e are of ion that the coupling frame adopted by 
Mr. Fairlie, and which is connected with the boiler only at 
its centre, offers but an insufficient resistance to the blow of 
the buffers transmitted to it by the trucks. The trucks in 
our system are buffered directly, as we may call it, and 
evidently under better conditions. 

The two fireboxes in the middle make the firing extremely 
difficult and inconvenient, on account of the small disposable 
width. It may be said that it will be impossible to adopt 
the large grates necessary for the burning of the small coal 
used in Belgium and in otber countries. 

Conclusion.— According to our opinion, and after what 
has been stated above, the Fairlie locomotives, compared with 
ours, are much beavier for the same heating surface and 
effective power ; they are dearer for equal weights; they are 
more complicated, and more expensive in their maintenance ; 
they are less economical for the consumption of fuel, and 
cannot be used for small and cheap fuel: they are less 


j}eapable of an increased speed; they are less flexible, and 


cause a greater wear and tear of the permanent way and of 
themselves. 

We know that the opinion expressed above is that of 
many engineers, the authority of whom is generally acknow- 
ledged. We are convinced that the same opinion will be 
entertained by every professional man after a sufficiently 
careful study of the two systems. 

J. 7. asp A. Mrrer. 








Taz Eair Cawat.—the Buffalo Board of Trade has urged 
an enlargement of the Erie Canal to 70 ft. in width, and 7 ft. 


in depth, with double locks, west of Syracuse, and other 


boiler being secured by the corresponding position of its | necessary improvemente which would involve considerable 
points of supports, the three pivots of the bviler require no | outlay. 
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MEYER vc. FAIRLIE. 

Ix our issue of November 22nd last we republished 
from the Chronique de [' Industrie an_account of the 
Meyer locomotive ‘‘ Avenir,” and in the same 
number we—in an article bearing the above title— 
criticised the Meyer system and directed attention 
to the points connected with it which rendered it 
in our opinion inferior in many respeets to Mr. 
Fairlie’s, MM. Meyer, however, object to our 
conclusions, and in a more recent number of the 
Chronique de U Industrie they publish a letter in which 
they comment upon our article and state their 
reasons for differing from our conclusions, This 
letter we reprint on page 9 of our present number ; 
but while we do this from a desire to give MM. 
Meyer's views full publicity, we cannot allow the 
tatements they make to pass unquestioned. 

The first portion°of MM. Meyers’ letter refers to 
the comparative economy of the Meyer and the 
ight-coupled engines in use on the Grand Laxem- 
bourg line. Inasmuch as the comparison we insti- 
tuted was between the Fairlie and Meyer systems, 
and not between the latter and eight-coupled 
engines, this portion of the letter requires no com- 
ment on our part, and ‘we may at once proceed to 
consider the second portion of MM. Meyers’ letter 
in which they deal with our reasons for preferring 
Mr. Pairlie’s plans. In replying to the arguments 








8 | discussion. 








per unit of heating surface. In 

statements they bring forward Mr. Fairlie’s ‘Tam- 
boff-Saratoff engines, which weigh 43 tons empty, 
and have 1625 square feet of heating surface, and 
argue that because the “‘ Avenir” has 1644 square 
feet of heating surface, and weighs but 40.625. tons, 
that therefore their statements are correct. ‘They 
take further credit, also, for the wheels of the 
“Avenir” being of larger diameter than those of 
the Tamboff-Saratoff locomotives. To judge from 
their letter, MM. Meyer appear to have a con- 
venient habit of omitting all reference to points 
which do not strengthen their views, and in the 
present instance they have set forth facts in a way 
which is totally unjustifiable. Itis true that the 
Tamboff-Saratoff engines are nearly 2} tons heavier 
than the ‘‘ Avenir,” that they have 19 square feet 
less heating surface than the latter, and that their 
wheels are 3 ft. 6 in. in diameter, while those of 
the ‘‘ Avenir” are 4 ft. 34, in.; bat MM. Meyer 
have omitted to mention that the Tamboff-Saratoff 
engines have 125 square feet of firebox surface 
against 90 square feet in the “ Avenir,” that they 
are built for a 5 ft. gauge and are carried upon 
twelve wheels, while the “ Avenir’ has but eight 
wheels and is for a 4 ft. 8} in. gauge; and lastly, 
that while the “ Avenir” carries but 7 tons of water 
and fuel altogether, the Tamboff-Saratoff engines 
have tanks for containing 1800 gallons of water, 
and have large bunkers for wood fuel with a capacit 
of nearly 400 cubic feet. Neither do we find MM. 
Meyer directing attention to the fact that, whereas 
the performance of the “Avenir” described by 
them in their former account of the engine, was 
equivalent to the development of 422 actual horse 
power, one of the ‘Tamboff-Saratoff engines, when 
burning damp wood, and on an occasion when the 
rails were rendered in unusually bad condition by 
thawing snow, took a load which was equivalent, 
according to MM. Meyers’ own data, to the develop- 
ment of 567 actual horse power, or one-third more 


9| than that developed by the ‘“* Avenir.” 


Speaking next of the double boiler used by Mr. 
Fairlie, MM. Meyer state that it is public property, 
and that they are quite free to use it if they con- 
sidered it better than the ordinary type. We are 
not aware that the question of what MM. Meyer 
might use has anything to do with the matter under 
It is of course possible that MM. Meyer 
might, in a country where Mr. Fairlie has no 
patents, actually build a Fairlie engine and call it 
by their name; but their doing so would not affect 
our present arguments, which are directed against 
the Meyer system as itis, not as it might be. 

MM. Meyer next argue on theoretical grounds 
that the double boiler must necessarily be heavier 
than a single boiler containing equal heating surface, 
but here they get wonderfully astray in their facts. 
They state that to prove the lightness of a large 
boiler barrel compared with two smaller barrels each 
of half the capacity, “‘ it is sufficient to call to mind 
that the capacity of a cylindrical body increases as 
the square of the radius, while the thickness of the 
plates is proportional to the diameter.” ... “ One 
ean then double the volume of a boiler, and its 
capacity and heating surface, and not augment the 
weight of the cylindrical barrel more than about 
one-fourth”! MM, Meyer do not appear to appre- 
ciate the fact that if the diameter of a boiler is in- 
creased its circumference also becomes greater; and 
thus although by doubling the diameter there is 
obtained four times the capacity for a given unit of 
length, yet that not only has the thickness of the 
plates to be doubled to give the same resisting 
power, but their surface is doubled also. The 
weight per unit of capacity thus remains constant 
notwithstanding the increase of diameter. For ex- 
ample, four cylindrical barrels cf a given length, 
2 ft. in diameter, and made of } in. plates, will have 
the same capacity, the same weight, and the same 
resistance to bursting strain as a single barrel of the 
same weight 4ft. in diameter, made of 4in. plates. 
Or to put it in another way, a barrel, 2ft. indiameter, 
made of fin. plates and 40 ft. long, would be of the 
same weight and have the same capacity and resist- 
ing power as a barrel 4 ft, in diameter, 10 ft. long, 
and made of } in. plates. So far we have referred to 
the weight of the cylindrical shell only; but if we 





have shown that the two barrels of Mr. Fairlie’ 
boilers need be no heavier than a single barrel 
equal capacity; the two smokebox tube-plates whici: 
he employs will weigh less than the single 


plate of the Meyer engine; while by his t 
of double firebox he Spasms back plate 


to provide in its stead the short extra front plate 
below the second barrel. Owin 
width of fireboxes, also, the weight of the roof stays 
will be less on the Fairlie engine, and another 
saving of weight, although a slight one, is effected 
by dispensing with the stays required in the or- 
dinary boiler for the back plate of the firebox 
casing, As for the firebox and tube surface, the 
weight for a given area of heating surface will, of 
course, be the same, in either the single or double 
boiler, so long as the same thickness of metal is em- 


& 


ployed. 
Regarded from a practical point of view, also, the 
double boiler possesses the advantage of enabling the 


desired strength to be obtained with much thinner 
plates than would be used in a single boiler of 
the same capacity, and hence affords constructive 
facilities which boiler makers will appreciate. 


Proceeding next to consider the mode of £ 
the boiler, MM. Meyer claim an advan a 


dispensing with the carrier frame used 
Fairlie for connecting the two bogies and support- 
ing his boiler. Here again we have another flagrant 
instance of ial pleading. MM. Meyer actually 
regard Mr. Fairlie’s carrier frame as merely equi- 
valent to their connecting drawbar, and claim 
credit for the difference in the weight! ‘They con- 
veniently overlook the fact that the carrier frame of 
the Fairlie engine not only connects the two bogies, 
but serves to support the tanks, footplates, and coal 
bunkers ; while on the Meyer engine the draw- 
bar, of which they speak, only resists the tensile 
strains, the two bogies being provided with buffers, 
&ec., at their inner ends, and separate cross stays, 
brackets, &c., being provided to carry the tanks, coal 
bunkers, and footplate. In the Fairlie engine, also, 
the boiler is well sapported by the carrier frame, 
while the boiler of MM. Meyers’ engine is carried 
only on points some 19 ft. apart longitudinally, a 
mode of support which, as we pointed out in our 
former article, is not one to be recommended. 
Altogether we regard the carrier frame employed by 
Mr. Fairlie as a most valuable feature of his 
engines, and one which adds in an important degree 
to their practical efficiency. 

MM. Meyers’ remarks respecting the comparative 
first cost, the evaporative power, and the cost of 
maintenance of the Meyer and Fairlie engines, are 
too vague to admit of any definite ments. We 
have shown, however, that some of the so-called 
facts upon which they base their conclusions as to 
the additional first cost of the Fairlie engine, do not 
in reality exist, while practical results completely 
contradict their statements as to the inferior evapora- 
tive power of the double boiler. In speaking of the 
boiler of the “ Avenir,” they say that its evapora- 
tive power is such as to develop four horse power 
per square metre of heating surface ; but in order 
that it should do this, the engine would have to 
work up to 608 horse power, and neither in the 
letter we now publish, nor in their former communi- 
cation to the Chronique de U Industrie, do MM. Meyer 
give any hint that the engine ever accom 
such a performance. 

As for the cost of — = real — as 
far as they have been deve practical ex- 
perience, oa all in Mr. Faintio’s avour. There 
are a large number of Fairlie engines in use doing 
very heavy work, and with a very moderate cost of 
maintenance : while MM. Meyer found their claims 
upon the performance of a single engine, which 
bs acceomplishing a very moderate is—or 
was quite recently —in the yard of the Grand Luxem- 
bourg locomotive shops at Brussels in a state neces- 
sitating exeeptionally heavy repairs. Certainly 
MM. Meyer have not been able to bring forward 
either facts or arguments calculated to make us 
change in the slightest degree the estimate we have 
formed of the comparative merits of the Meyer and 
Fairlie systems. 
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THE ABC PROCESS. 


Ix the preceding articles on the A B C process, its 
nature and its results, so far as the production of 
clear effluent is concerned, have been pointed out. 
We now turn attention to the value of the manure 
that is obtained. 

This manure is the residuum that collects at the 
bottom of the settling tanks in which the A BC 
mixture has been acting on sewage. The effluent 
water having been drained off, a dark semi-fluid 
mass remains. By another draining a further por- 
tion of water is removed. To the remaining mud 
sulphuric acid is added, with the intention of fixing 
any ammonia that might escape during the subse- 
quent drying process. The method of drying now 
employed by the company is that patented by Gibbs 
and Borwick, a description of which will be found 
at page 363 of our last volume ‘The mud, before 
drying,,contains about nine parts of water to one 
of solid matter, and the dried manure contains on 
an average from 14 to 20 per cent. of moisture as 
it is supplied to the farmer. 

In a paper read by Mr. Ranson, before the Social 
Science Congress, at Leeds, in 187], he thus 
states the views of the company in reference to the 
value of the manure. “ The manure has been sub- 
mitted to two tests, that of chemical analysis, and 
that of actual use by the agriculturists. From the 
former it meets with little favour, while I have 
scores of letters from the latter giving unqualified 
approbation of the Native Guano, used in the garden, 
the field, and the orchard. Our second season (last 
spring) was a safe indication as to what our future 
course will be; the demand by those alone who had 
previously used our guano far exceeded all our 
powers of supply, and our agents did not solicit 
new orders simply because we could not meet those 
of our former customers. The price of our Native 
Guano has been, and still is, 3/. 108. per ton at the 
works, and we have already disposed of 30,000 bags 
(one hundredweight each) at that price, with this 
result, that in almost every case farmers, who have 
made a trial of it in small quantities, have eagerly 
sought for larger supplies.” 

We have preferred to give the exact words in 
which the company’s opinion of this guano were 
expressed for reasons that will presently be obvious. 
At the time they were uttered only two works were 
in active operation, or had been so, viz., at Hastings 
and Leamington. ‘The manure produced at the 
latter actually obtained from farmers and others 
all the praise above stated. On the other hand the 
manure produced at Leeds was absolutely valueless, 
having scarcely any chemical or fertilising proper- 
ties whatever. The reason of the difference is easily 
explained, The Leamington sewage is exceedingly 
rich ; the town being supplied with water-closets to 
nearly every house, and the water supply being very 
scanty. At Leeds, the sewage is exceedingly weak, 
being enormously diluted with water, and the pro- 
duet of only 6000 closets to a population of nearly 
300,000 persons. Consequently, the only result of 
the ABC process in the latter case is the purifi- 
cation of the sewage, and the production of a clear 
effluent, but unattended with any manure deserving 
such a title. This fact has been admitted publicly, 
at a meeting of the shareholders, in June, 1872, the 
chairman stating that they had sold none of the 
Leeds manure, as they were doubtful as to its quality. 
Precisely the same results will occur at Crossness, 
the state of dilution of the South London sewage 
preventing the slightest hope of producing any 
manure from it possessing any fertilising powers. 

Now these facts involve some very serious points 
in regard to the value of the A BC, and, indeed, all 
other chemical modes of treating sewage. They all 
profess to produce a fertilising manure, besides the 
simultaneous defecation of the sewage. Mr. Ranson, 
in the paper already quoted, remarks as follows on 
this question: * The last argument I have to 
advance in favour of the A B C process is certainly 
not the least conclusive one. ‘“ Jt is successful ina 
commercial point of view, and pays! Even in the 
South of fngland (Hastings), where coals and 
chemicals are far more expensive than in the North, 
our Native Guano costs us only 30s. to 35s. per ton, 
leaving a clear profit of 2/, per ton. Now I will 
instance the case of one city to show what a profit 
of 2/. per ton really means. The metropolis daily 
pours into the Thames 100 million of gallons, or 
448,740 tons of sewage. From experiments we have 
made with the sewage, we estimate that the A BC 
process would convert this into 1000 tons of dry 
manure, which, at 3/. 10s. per ton, is worth annually 


the enormous sum for the metropolis alone of 
1,282,500/.” 

This statement is remarkably attractive on paper, 
but we shall show that, when analysed, the rate- 
payers will have little encouragement to expect its 
realisation, either in the metropolis, or any other 
large city or town; first, because the cost of the 
manure has been much greater than 30s. to 35s. per 
ton; and, secondly, because the sewage of large 
towns has not the manurial qualities to render the 
resulting manure worth even that price per ton. 

The A BC and each of the other chemical com- 
panies strive to obtain the two results, of high 
purity of the effluent, and rich quality of the result- 
ing manure. At the time Mr. Ranson made the 
remarks not a single trial had been made, on the 
large scale, with large towns’ sewage. The works 
at Leeds had not commenced operations, being then 
incomplete; and those at Crossness were not at 
work till several months after. At the present time 
the latter are in operation under the supervision of 
the officials of the Metropolitan Board of Works, 
both chemically and financially. Hence we shall 
forbear, for the present, to express any opinion as 
to their merits. But it is not difficult to give such 
items of cost and resulting ae as will not only 
put a very different complexion, as regard to the 
prospects of the Native Guano, but of all other com- 
panies adopting the chemical methods of treating 
sewage. 

The actual cost of the Native Guano at Hastings 
and Leamington far exceeded 30s. or even 50s. perton, 
taken for a period of twelve months. At a specified 
— about August to September in 1870, at 
ainington, the cost for chemicals, wages, and 
salaries, solely charged on the actual operations per- 
formed, was about 10/. per day for an estimated pro- 
duction of 3} tons, but which, owing to the defective 
condition of the works, did not exceed 2 tons per 
diem. It readily sold for 3/. 10s. per ton, and was 
highly sought after by the Warwickshire farmers, 
who always repeated their purchase after a first 
trial, for reasons that could not be denied by any 
competent judge who had seen the crops produced, 
as compared with an equal money vied of; stable 
manure or Peruvian guano. 

At the period above referred to the Native Guano 
Company were using alum. At the suggestion of 
one of their staff, a clay, which he discovered in the 
neighbourhood of Leamington, containing about 
1] per cent. of alumina soluble in acid, was sub- 
stituted (by solution in sulphuric acid, to form a 
crude sulphate of alumina) for the alum. This 
resulted in a great reduction of cost as regarded 
chemicals, and consequent on this, and the analytical 
results, that showed the great saving that would be 
effected, circulars were issued to the shareholders 
announcing the “fact” that the process could be 
carried on with great profit. Patents were taken 
out for every country in the world, not even except- 
ing Australia and adjacent colonies. The price of the 
shares, previously worth scarcely the paper on which 
their certificate was written, rose from 6/., the 
nominal price, to upwards of 40/., and so successful 
were the operations on the Stock Exchange, that 
the directors recommended in June last (according 
to the report of the proceedings issued by authority) 
a dividend derived from the sale of the remaining 
unappropriated shares at a premium ; which, how- 
ever, we believe would have been an infraction of 
the rules of the Stock Exchange. 

In any cases we must state that the Native Guano 
Company has liberally expended funds in propa- 
gating a scheme, which, if successful, would justify 
such a course. One of the staff receives a salary 
equal to that of one of the Secretaries of State 
(2000/. per annum). The total outgoings of the 
company at the present time amount to about 
12,0002. per annum, at least, while the utmost 
earnings cannot reach 6000/. It is not for us to 
judge of the judiciousness of such an expenditure. 
That is simply a question on which the shareholders 
have to decide. We have been given to understand 
that the company propose to relinquish the manu- 
facture of Native Guano ; perhaps about the wisest 
course they can pursue. The views thus presented 
in regard to the chemical treatment of sewage is 
far from encouraging. We have no hesitation in 
stating that the Native Guano Company has left no 
stone unturned to make such a scheme successful. 
On the quasi-principle of ‘‘ everything by turns and 
nothing long,” it has tried and dismissed engineers, 
chemists, &c., drying machines, patents, and, in fact, 
every means, mode, and measure, by which success 


shareholders, mostly men of high commercial stand- 
ing, have risked their personal and collective re- 

utation on a scheme, which, if successful, would 

ve made them of world-wide notoriety, as bene- 
factors of mankind, to which result they aspired. 
It would seem, however, that like many other 
Visionary aco they have shown that 
vaulting ambition which, at least in their case, has 
o’er-leaped itself. The game, in fact, has not been 
worth the candle. ‘There is one course left to them. 
If they and other ‘‘ chemical” companies will con- 
fine their exertions to the simple duty of purifying 
the sewage so as fo free it as far as possible hens 
both suspended and soluble matter, the effluent may 
be, in many cases suitable for irrigation, and, in many 
instances, may be safely turned into a runnin 
stream, so far as sanitary conditions are prac j 
As we have stated in our first article, no simple 
scheme for the treatment of sewage successfully 
has yet been presented. If, however mutual rivalry 
or jealousy were dismissed, a combination of all 
the existing or proposed schemes would probably 
lead to the solution of a difficulty which is not 
of national, but of world-wide importance. 





NORWEGIAN RAILWAYS. 
ANOTHER link in the narrow gauge railway system 
of Norway has been completed, in the Christiania- 
Drammen line, which was opened on the 7th of 
October last. This railway is 32 miles in length, 
and is connected at Drammen with the 3 ft. 6 in. 
line running to Handsfjorden, 56 miles in length, 
and with it making a continuous line 88 miles long, 
besides the branch to the silver mines at Rougsberg, 
17} miles, opened in 1872, and another to the 
Lake of Krédem, 16 miles. Owing to the excep- 
tional difficulties in construction, the Christiania- 
Drammen Railway has been the most expensive of 
all the narrow gauge lines yet built in Norway. 
The total cost for the 32 miles was 222,488/., or 
6900. a mile. In addition to the heavy work upon 
the line the expenses were considerably increased by 
the cost of land, and the compensation paid for 
property in the town districts, this item alone 
averaging 1300/. a mile, while the earthwork cost 
2200/.a mile. For the whole of its length the line runs 
through a most beautiful and picturesque country, 
and will command a large and yearly increasing 
tourist passenger traffic. From Christiania for- 
ward for 10 miles the gradients are comparatively 
level ; this section is followed by a second, 6 miles in 
length, to the Asker Station, with continuous rising 
gradients of 1 in 80 and ] in 90; the summit, which 
is 450 ft. above the sea, is reached by tolerably flat 
grades 10 miles further on, and then the line rapidly 
descends with inclines of 1 in 70, passing through 
precipitous country into the Drammen Valley. The 
whole of this part of the route is especially beauti- 
ful, and offers a continuous panorama of the fjords, 
and the cultivated valley of Drammen. In this 
length there are three tunnels, none of them of 
any magnitude, the largest being 750 ft. The 
earthworks are, however, on a great scale, the 
heaviest being 95 ft. in height, and containing 
207,000 cubic yards of spoil, Descending the 
Drammen Valley, the line follows the low level for 
about 5 miles, and crosses the Drammen River over 
two bridges, together 3100 ft. long, and separated 
by an island in the middle of the stream 1400 ft. 
wide, These two bridges are of timber resting on 
piles, and consist of 126 openings of 18 ft. span, 
12 Howe trusses of 55 ft. span for the accommoda- 
tion of barges and rafts, 1 span 30 ft., and one of 
30 ft. besides two swing bridges, one over each 
river, and of 35 ft. clear opening, to permit of the 
e of vessels. The whole crossing of the 
rammen river is thus 5746 ft. made up as follows 


ft. 
First bridge... als oes om 1092 
Island crossing ose eee ooo 1400 
Embankment on the Drammen shore 1300 
5746 ft. 


Besides this bridge there are some smaller ones 
of the ordinary type, a employed by Mr. 
Pihl. Of these the chief are, one ge 300 ft. 
long, one 500 ft. long, and one of 550ft., varying 
in height from 35 to 50ft. There is, moreover, a 
large viaduct crossing the Hoalstad valley, 600 ft. 
long, and 84 ft. high. ; 

¢ Although the Christiania-Drammen railway has 
only been opened for three months, it has obtained 
a considerable and increasing traffic, the number of 
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the season has been an unfavourable one. Very 
low rates are charged, and, as with the rest of the 
Norwegian system, there are only two classes of 
carriages ; the first, fitted up in all equal to 
the best appointed carriages of broad gauge lines, 
and for which the fares charged equal one penny 
per mile ; and the second, for which the rates equal 
one halfpenny a mile. 

We are glad to be able again to congratulate Mr. 
Pihl on the successful manner in which he has ex- 
tended so far the railway system of Norway, and 
this recently opened line, despite its comparatively 
heavy cost, is one of the most striking practical 
proofs of the advantages, which he has in common 
with ourselves, claimed for narrow gauge railways. 


W. J. MACQUORN RANKINE. 

Ir was with sincere regret that we announced, in 
a short paragraph which appeared in our issue of 
last week, the death of Professor W. J. Macquorn 
Rankine, the sad event having taken place late on 
the evening of Tuesday, the 24th December, Dr. 
Rankine had but reached his fifty-third year, and 
bearing in mind that he had only just turned the 
prime of life, we were confident in the hope that he 
might yet be spared for another fifteen or twenty 
years to still further advance the profession of en- 
gineering, both civil and mechanical, and to pursue 
his profound investigations in those higher walks of 
pure science which he had almost made his own 
peculiar domain. 

Professor Rankine had been ailing somewhat for 
several months, and when the beginning of No- 
vember again came round he was quite unfit to re- 
sume the duties of the Chair of Civil Engineering 
and Mechanics in the University of Glasgow, the 
post which he had filled with such marked results 
apd brilliant success for a period of seventeen 
years ; and the performance of those duties was com- 


mitted to the hands of a former distinguished 
student, Mr. Bamber, C.E. ‘The illness under 
which the deceased professor laboured was heart 
disease, There was also an affection of the eyesight 
which amounted almost to blindness, and which 


compelled him almost entirely to give up reading 
and writing for some time. His grand intellectual 
powers, however, seem to have maintained their 
robustness till nearly the last. Even on the 
very night of his death a short communication 
which he had dictated was read at the ordinary 
monthly meeting of the Institution of Engineers in 
Scotland, by way of supplement to a paper on 
‘Recent Improvements in Mining Machinery ;” 
and on the evening of the previous Wednesday 
another communication from him was read at a 
meeting of the Philosophical Society of Glasgow, 
as a supplement to a lecture delivered by Dr. 
Stevenson Macadam, of Edinburgh, on ‘ Flour- 
Mill Explosions,” a subject in which both Rankine 
and Macadam were intimately engaged in August 
last, they having been appointed as a commission of 
inquiry into the causes of the disastrous explosion 
which oceurred in the Tradeston Mills, Glasgow, 
in the preceding month. On the Saturday pre- 
ceding his death, Professor Rankine was out walk- 
ing in the college grounds leaning on the arm of an 
assistant, and was somewhat hopeful and buoyant 
in spirits; on Sunday evening, however, he was 
attacked with paralysis, and although he was occa- 
sionally somewhat conscious, he never afterwards 
recovered his power of speech, and, as we have 
already mentioned, his decease took place late on 
Tuesday night. 

Rankine was born in Edinburgh on the 5th of 
July, 1820. By his parentage on both sides, he 
was a West of Scotland man, and by his father’s 
side he was an offshoot of the family of Cochranes 
of Dundonald. His early education was acquired 
at Ayr Academy, and at the High School of Glas- 
gow ; but his chief instructor was his father, who 
was a retired lieutenant of the Rifle Brigade ; and 
much of his instruction was obtained privately in 
his father’s house in Edinburgh, during his confine- 
ment from a surgical ailment under which he 
laboured for a considerable length of time. 

When he had recovered from the illness to which | 
we have referred, and while still a very young man 
Macquorn Rankine attended several of the scientific 
classes in the University of Edinburgh ; and it was 
at this particular time that he acquired that fondness 
for natural science which was ever afterwards show- 
ing itself on all shitable occasions. He studied 
botany, zoology, geology, mineralogy, theoretical 
and practical chemistry, and natural philosophy, 





under eminent professors of those branches of 
science. His master in the last-named subject was 
none other than Professor James D. Forbes, F.R.S., 
afterwards Principal (in succession to Sir David 
Brewster) of the University of St. Andrew’s. Ran- 
kine always regarded his Edinburgh professors with 
— Especially was this true of Professor 

orbes, who begot in his pupil an amount of t 
and esteem that is not common; and Rankine 
showed this by dedicating one of his earliest papers 
to him. It was entitled ‘‘ An Experimental Inquiry 
into the Advantages attending the Use of Cylin- 
drical Wheels ; with an Explanation of the Theory 
of adapting Curves for those Wheels, and its Ap- 
plication to Practice.’ ‘The publication was given 
to the world, in pamphlet form, in the year 1842, 
when Mr. Rankine was about twenty-two years of 
age. On making even a cursory examination of this 
paper one cannot fail to observe that its author had 
early begun that systematic and orderly method of 
setting-out, and lucidity of treating his subjects, 
which has always formed such a conspicuous feature 
of those scientific rs which bear the well-known 
initials “« W. J. M. R.” 

He had already taken to, and had been for three 
or four years engaged in, the profession of civil en- 
gineering ; being impelled thereto, doubtless, partly 
by the influence which his scientific education had 
exerted upon him, and tly by association with 
his father, who, besides being fond of engineering, 
was for some time manager of the Edinburgh and 
Dalkeith Railway, while the post of engineer was 
occupied by the father of Mr. James Deas, C.E., 
the resident engineer to the Clyde Navigation Trust. 
Mr. Rankine at first served under Sir John Macneill, 
many of whose works at that time—]839-41—lay in 
Ireland ; and such a pupil under such an eminent 
master could not fail to make his mark, and take 
prominent rank among his associates, a number of 
whom have also attained considerable distinction in 
their profession. It should be mentioned that, 
although he was so young at the time when he wrote 
the paper which we have just named, he had already 
written a paper which had been read at a meeting 
of the Institution of Civil Engineers. He refers to 
it in the following short extract taken from the 
paper first referred to : 

‘It is well known,” he says, ‘‘ that locomotive 
engines moving at a high speed are liable to be 
thrown off the rails by trifling obstacles; and, in- 
deed, that they sometimes leap off spontaneously, 
without having met with any obstacle that can be 
detected. This evidently arises from the circum- 
stance, that a carriage, and especially a locomotive 
engine, with conical wheels, never moves straight 
forward but for an instant at a time; so that when- 
ever a small obstruction, or an increase of speed be- 
yond a certain limit, causes it to leap higher than 
the depth of the flanges, it is almost certain to 
alight off the track. 

‘* This source of danger which has been the cause 
of many accidents, is entirely removed by the use of 
cylindrical wheels. 

“T am fortunately able,” he proceeds, “ to pro- 
duce a remarkable proof of this fact, in an accident 
described in a paper which I some time since laid 
before the Institution of Civil Engineers. Thirteen 
empty wagons ran amain from the summit on an in- 
clined plane 1]60 yards long, sloping at the rate of 
1 in 30; and notwithstanding the weight of some of 
their brakes, acquired a high velocity, which it was 
impossible to estimate exactly. They met with no 
obstruction until they reached the bottom of the 
plane, where a 3 in. plank was laid across the rails for 
the purpose of throwing them off ; they ail leapt over 
the plank in succession, alighted, without a single 
exception, on the rails beyond it, and continued 
their course at a velocity of about 20 miles an hour. 

‘‘ This is attributable solely to the use of cylin- 
drical wheels, and, remarkable as it may appear, is 
only one out of innumerable instances in which 
carriages have leapt over stones and other obstacles 
without being thrown off the rails.” 

In the year 1842 Mr. Rankine was elected a 
Fellow of the Royal Scottish Society of Arts, and 
in the following year he was elected an Associate of 
the Institution of Civil Engineers. For several 
years during the decade, 1841-1851, he was em- 
ployed on engineering, and es y railway, 
works in Scotland, chiefly under Messrs. Locke and 
Errington, by whom the Caledonian Railway was 
laid out. If we mistake not, Mr. Rankine ro 
the carrying of a supply of water to Edmburgh 
along that line, but the Bill for carrying the echeme 
into operation was defeated in Parliament by the 





Edinburgh and Leith Water Company. py 
~aainange inane pag adam go i gy ; 
kine might have received the + of 
engineer to the Caledonian Railwa he made 
any effort to secure it, Fortunatel , he made no 
effort. He was destined to have as his 
mistress, and not be at the beck fand call of a board 
of railway directors, and he almost every - 
thing in the way of mere professional advancement 
in order that he might serve her faithfully. 

While engaged in the practice of his i 
in Scotland he early displayed the of un- 
usually clear and acute powers of observation ; in- 
deed, these powers were so great that before he was 
twenty-eight years of age he read a before 
the Institution ‘we! Civil Engineers which was deem 
80 important that, among others, such distingui 
engineers as Major-General Pasley, ‘a Gresel, 
Mr. Rendel, Mr. Scott Russell, Mr. Bateman, Mr. 
J. R. M‘Clean, and Mr. Walker took part in its 
discussion. This was no mean compliment to the 
abilities of the young Scotch engineer. The subject 
of his paper, we should mention, was “‘ An Account 
of the Effect of the Storm of the 6th of December, 
1847, on Four Sea Walls or Bulwarks, of Different 
Forms, on the Coast near Edinburgh ; a8 Illustrat- 
ing the Principles of the Construction of Sea De- 
fences.” 

But civil engineering, pure and simple, was not a 
large enough subject to engage the complete atten- 
tion of Mr. Rankine, although it suited him quite 
well asa profession, and as a means of earning a 
moderate income ; for he really cared but little for 
worldly goods and worldly ostentation. Besides 
having acquired a knowledge of music, he turned 
his attention to literature, especially the literature 
of science, and to the higher mathematics, with the 
view of pursuing his investigations into various ab- 
stract problems connected with pure physics. So 
early as the year 1838 he showed the marked 
Sandner of his mind in this direction by writing 

before he left college) an essay on * Methods of 
hysical Investigation.” He commenced, in the 
year 1842, during his leisure hours, a series of re- 
searches respecting the consequences of an i 
thesis called that of Molecular Vortices, the object 
of which was to deduce the laws of elasticity, and of 
heat as connected with elasticity, by means of the 
principles of mechanics, from a physical supposition 
consistent and connected with the theory which 
deduces the laws of radiant light and heat from the 
hypothesis of undulations ; and in that year he ob- 
tained the fundamental equations of his theory. 
After being laid aside for nearly seven years, owing 
to the want of experimental data, the researches 
were resumed in consequence of the appearance cf 
the results of M. Regnault's famous experiments on 
gases and vapours. ‘The first results of the com- 
parisons which he made between his own theoretical 
researches, so far as the dilatation of gases was con- 
cerned, and the data obtained experimentally by 
Regnault and Dr. Ure, were found to be so remark- 
able that Rankine, considering that his formule 
might be practically useful, communicated them 
forthwith to the Edinburgh New Philosophical Journal, 
together with the full details of their comparison, 
both graphic and tabular. The results appeared in 
that journal for July, 1849, and in that year, we 
may mention, Rankine was elected a Fellow of the 
Royal Society of Edinburgh. To that society, on 
the 4th of February, 1850, he communicated a 
paper on the ‘* Mechanical Action of Heat, especially 
in Gases and Vapours,” in which he gave both the 
comparisons between the deductions from theory 
and the results of experiments, and an elaborate ac- 
count of tae reasoning which he employed in makin 
those deductions. Various natural philosophers 
in their writings suggested ideas more or less closely 
resembling those involved in the h esis of mole- 
cular vortices as enunciated by Mr. Rankine, but 
he seems to have been the first person eye y > 
mathematical analysis to its development ; the 
consequence was that he immediately took prominent 
rank as an original investigator in physical science. 
The paper was submitted to, and read by, Professor 
(now dir William) Thomson, of Glasgow, whose 
friendly criticism raised certain objections that led 
the author to make a slight modification in some 
steps of the analysis; and in December, 1851, it 
was republished in the modified form in the Philoso- 
phical Magazine, under the title, ‘‘ On the Centrifu- 
Theory of Elasticity, as applied to Gases and 
.” Meanwhile, however, Mr. Rankine’s 
position as a physicist was acknow. 1 in a very 
marked manner, namely, by the fact of his selection 
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to be the local seeretary of Section A, Physical and| tion, or the Metamorphic Function—(\t may here | anywhere, it ought to be in Glasgow. I trust that, 
Mathematical Science, at the Edinburgh meeting of | be remarked, parenthetically, that this fanction of | in this respect, my most favourable anticipations 
the British Association, in 1850, which was Sir | heat, relatively to expansive power, was first em-| will be before long fulfilled, and that our Iustitation 
David Brewster's year in the presidential chair; | ployed by Mr. Rankine in a paper which he read to will prove of benetit to practice, to science, and to 
and from that time till the year of his death Mr.| the Royal Society of Edinbargh, in April, 1851, | the womans Ample evidence of the fact that it 
Rankine waa one of the most energetic supporters | ‘‘ On the Economy of Heat in Expansive Machines,” has prov of benefit may be found in the fifteen 
of that association. He contributed papers, reports, | and the same fanction was employed by Professor | volumes of Transactions which the Institution has 
Ke. to its Proceedings, was a member of its Council, | William ‘Thomson, relatively to electricity, in the | since contributed to engineers’ science and practice, 
was the president in both the Physical and Me-| year 1854, in his paper ‘ On Thermo-Ele etricity,”| We regret that we cannot afford space to refer 
chanical Science Sections, and had thus enjoyed all | and was the means of anticipating some most re-|at length to the various papers which Professor 
the highest honours which the Association can confer | markable laws, which were afterwards confirmed | Rankine contributed about this time te the Royal 
by experiment)—Equilibrium and Actual Energy | Societies of London and Edinburgh. He did not 
Velahatic Function, which in the science of | cease to prosecute his mathematical investigations 
Use of | in respect to abstruse mechanical problems because 














with the exception of that of president; and, in- 
deed, there is good reason to believe that had he | (the 


been spared for a few short years he would also | thermo-dynamics is absolute temperature) ; 








have attained that very great honour, For the meet- | the Metabatic iction: Transformation of Energy |he had got leagued with a number of practical 
" / - 2 . . 

ing which will doubtless be held in Glasgow on an|/in an Aggregate; Efficiency of Engines; Diffusion | engineers and shipbuilders. He was constantly 

carly oceasion, he had been considered as the presi f Actual Energy; Irrevermble or Frietional Opera- lalive to the practical bearings of those deduc- 





tions; Measurement of Time. It should be ob- tions which had been made from time to time 

ved that the subjects discussed in the paper on | by himself and physicists, and he liked im- 
‘ Energetics.” the results given were not those of a|mensely to associate with such persons as were 
inew and untried speculation, but were the ge ne. | daily engaged in working out the practical pro- 
ised exoression of a method of reasoning which | blems that are involved in engineermg construc- 


' 

dent-designate by many of his friends, if n 

actually presi lent elect. No persor living could be | 

regarded as being so peculiarly appropriate for th | 
president of a G 

sider his long devotion to the best interests of th« 

| 

j 

| 
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lasvyow meeting, whether we con- 


Association, his own transcendent scientific genins, | had actually been applied with success to several| tion; he and they mutually benefited each other. 
or the peculiarly representative character whi h he | bra s of physics. His own practical turn of mind, however, Was 
enjoyed in respect of the scientific development of In the spring of 1855, s0 remarkable were Mr. | occasionally seen in some of the work which he 
the great engineering and shipbuilding industries of | Rankine’s views on the mechanical action of heat }executed, One special instance occurs to us at this 
Glasgow and the Vale of Clyde. | considered to be by scientific men, and so fruitful | moment; it is that of a “ Report on the Progress 

About the end of the y' ar 1850, or early ir lin their i plications, that the enthusiastic your g | and State of Applied Mechanics,” which was pre- 
1851, Mr. Rankine, in partn rship with Mr. John |speculator was indu d by Professor Lewis Gordon | pared by a Committee of the Philosophical Society 
‘Thomson, settled down professionally in Glasgow | to deliver a course of lectures on the sub-| of Glasgow, appointed at his own request, and of 
on his own account, and, in conjunction with | ject to his engineering class in the University of | which he was the convener, the other members of 
that gentleman, in the following year he revived | Glasgow. ‘Towards the end of that year Mr. Gordon the Committee being Messrs, James R. Napier, iron 
the scheme which had been first promulgated inj resigned his position in the university, and Mr. | shipbuilder, and Walter Montgomerie Neilson, me- 
the year 1845 by Professor Lewis Gordon, and Mr. | Rankine forthwith became the Regius Professor of | chanical engineer. It was submitted to the Society 
Lawrence Hill, junior, for supplying Glasgow | Civil Engineering and Mechanics in succession to | on the 7th of April, 1558, and was of a most com- 
with water from Loch Katrine. Messrs. Rankine | Professor Gordon. His introductory lecture to the | prehensive character. The subject was treated under 
and Thomsen surveyed the proposed route, and | class was on ‘The Harmony of ‘I heory and Practice | no fewer than ninety-three heads, and the report 
wrote a letier on the subject to the Lord Pro- Mechanics,” and was delivered on 3rd January, | bears ample evidence of being the almost exclusive 


vost, magistrates, and Town Council of the city of | 1856. It afforded an admirable illustration of the | production of the convener. 

Glasgow, but the project was too advanced for the | propriety of the course of conduct which he had Soon after he « ntered upon the dutiesof the Regius 

public opinion of the time, and its ultimate realisa- | long previously chalked out for himself, and which | Chair of Civil Engineering and Mechanics in the 

tion fell into other hands. | he pursued to the end of his professorial and pro- University of Glasgow, Professor Rankine turned 
While practising his profession in Glasgow, Mr. | fessional career with most brilliant results to} his attention to the production of a series of manuals 


Rankine continued to prosecute his scientific in- | theoretical ar d applied mechanics. He made the | for engineering students and practical men, which, 


vestigations, most of which he gave to the world | Glasgow Chair of Engineering the first class of the |taken together, constitute a monument of patient, 
through the Royal Society of Edinburgh and the!sort either at home or abroad, and it is difficult | persevering, and skilful original investigation, of 
Philosophical Society of Glasgow, having become a | to see how any sil gle person can hope to succeed | Vast scientitic grasp of mind, and of brilliant literary 
member of the latter in the beginning of 1852.| one who gave a world-wide fame to the now | Workmanship—a monument which cannot fail to 





Through the medium of that society he published | vacant profess ip. carry down to posterity the memory of the man 
(January, 1853) one of his most remarkable papers,| Just a few months prior to his appointment as | whose honourable name is borne upon their title- 
the one entitled “* On a General Law of the Irans- | professor of engineering, Mr. Rankine was most in- | pages. ‘These manuals are so thoroughly well 
formation of Energy,” the object of which was to | dustriously engaged in connexion with the second | known and appreciated by the profession that it 
investigate the law according to which “ all trans-| Glasgow meeting of the British Association. jis not incumbent that we should in any way ¢n- 
formations of energy,” between the actual and po-| In the following year (1856) the Association held large upon them here; but we may be permitted 
tential forms, take place. The particular forms of litsmeeting in Dublin, and on that occasion Pro- | t0 quote the following remarks, which, we believe, 
the general equation which he arrived at were | fessor Rankine had the honorary degree of LL.D. j are from an eminent engineer, and at the same 
found to agree with the formule previously deduced | conferred upon him by Trinity College, Dublin, in | Ume ja professor whose theory and practice are 

lrecognition of his eminence as an original investi- | quite abreast if not even in advance of the time. 


from special researches made by Joule and Thom- 
son This was the first enunciation of the general | gator in the higher regions of abstract science. In | He says, writing within the last few days: * Ran- 








law of the transformation of energy, and was put} the same year, likewise, the Institution of Me-| kine’s text-books on engineering subjects are by far 
by Mr. Rankine in the following words: “ The} chanical Engineers held its first meeting in Glas- the most satisfactory that have been published in 





effect of the presence, in a substance, of a quantity | gow, under the presidency of Mr. (now Sir) J« seph | any country. At the time of their publication they 
of Actual Energy, in causing transformation of | Whitworth; and probably no person contributed | have always been in advance of the professional 


Energy, is the sum of the effects and all its parts.” | more to bring about the great success of that meeting knowledge of the day, but they possess much 
In the paper referred to he illustrated it in a most! than did Professor Rankine. Being most unwilling | gteater merits than that of mere novelty. Rankine 
elaborate and ex my rehensive manner. In th Lm hat the organisation of Glasgow engineers, which had | W483 peculiarly happy in discriminating between 


year he became a Fellow of the Royal Society of | been formed for the temporary purposes of receiv- | those branches of engineering knowledge which 
London, and he also completed a paper for the| ing the Institution, should be allowed to melt away, | TOW from daily experience and those which depend 
Royal Society of Edinburgh, which may perhaps} and that all the enthusiasm which had been created | 0D unchangeable scientific principles. In his books 


be regarded as embodying one of the grandest | should not be turned to permanent advantage, he | he dealt almost exclusively with the latter, which 
generalisations which he ever made. In it he de-| was the means of inducing his scientific and prac- | may, and certainly will, be greatly enlarged, but 
veloped his discoveries, which lie at the very base} tical professional brethren to form a permanent} ®°0 far as they have been established, can never 





of the new science of thermo-dynamics, and for | organisation; the result of his efforts being that the | change. Hence his books may become the perma- 
which he received the Keith prize from the Edin-| Institution of Engineers in Scotland was formally | nent Principle of Engineering—a mine which 
burgh Society, I into existence in the year 1858, “for the | Smaller men may work for many years, rendering 

In the month of May, 1855, Mr. Rankine com-|encouragement and advancement of engineering | his knowledge available by giving it a popular set- 
munieated another paper to the Philosophical | science and practice.” It was but natural that Pro. | ting of their own. By the bulk of the engineering 
wrofession the books are considered hard reading ; 
yut as engineering education improves they will 
more and more be recognised as both wonderfully 








Society of Glasgow, which is specially worthy of | fessor Rankine should, with one accord, be elected if 
notice. Its title was ‘* Outlines of the Science of | to be the first president of that institution. ‘The ad- | 
Energetics.” In the course of the paper he discussed | dresses which he delivered to that Institution in the | 


such subjects as the following: What constitutes | capacity of president, together with the various | complete, and essentially simple. Rankine, by his 
a Physical Theory ; The Abstractive Method of| papers which he communicated as an ordinary } education as a practical engineer, was eminently 
Forming a Physical Theory, distinguished from the | member, were greatly prized. These papers con- | qualified to recognise the problems of which the 
Hypothetical Method ; The Science of Mechanics, | veyed much interesting information to his fellow- | Solution is required in practice, but the large scope 
considered as ‘an Illustration of the Abstractive | members, and were almost, if not altogether, perfect | of his mind would not allow him to be content with 
Method; Mechanical Hypothesis in various Branches | models of what scientific and practical papers | giving merely the solution of those particular cases 
of Physics ; Advantages and Disadvantages of Hy- | should be. The following are the concluding remarks | ¥ hich most frequently occur in engineering as we 
pothetical Theories; Advantages of an Extension |of Professor Rankine’s first presidential address | 2OW know it. His method is invariably to state the 
of the Abstractive Method of forming Theorie to the Institution: *‘ Considering the vast extent, problem in its most general form, to find the general 


Nature of the Science of Energetics ; Definitions of | and great perfection with which some branches of solution, and then to apply this solution to special 
such terms as Substance, Property, Mass, Accident, | practical mechanics are here carried on, more espe- | Cases. ‘This method does not render the books easy 
Effort or Active Accident, Passive Accident, Radical | cially in undertakings on a large scale, such as iron | Teading for students, nor does it give the most con- 
Accident, Effort as a Measure of Mass, Work ; The | shipbuilding, and steam-engine making, we may say | venient work of reference for the practical man ; 
Phree Axioms of the Science ; External and In-| that Glasgow is the Metropolis of Mechanics. [f | but it has produced writings, the value of which is 
ternal Potential Equilibrium ; Rate of Transforma-! an institution of engineers is to make good progress ‘ permanent, instead of being ephemeral.” The 
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iter then proceeds to give a brief critical anal adopted on these lines. The tramway consists of specimen of workmanshi together, the trial 

of eo of the manuals in the following order: | central 42 Tb. rail of the Vignoles nenons, flanked | very successful, aad the’ adopts of the neg 


‘« Applied Mechanics,” “ Civil Engineering,” “Prime 
Movers,” and ** Machinery and Millwork.’ 

Professor Rankine became president of the Philo. 
sophical Society of Glasgow in November, 1861, 
and soon after his election, in addition to delivering 
his presidential address, he communicated a paper 
to the Society entitled ‘* On the Use of Mechanical 
I! ypotheses in Scienee, and Especially in the Theory 
of Heat.” This paper gave a short account of the 
result which had been derived from that hypothesis 
which ascribes the mechanical action of heat to the 
centrifugal force of certain supposed molecular 
motions, an hypothesis which, like the wave theory 
of light, the hypothesis of atoms in chemistry, and 
all other physical hypotheses whatsoever, substi- 
tutes a supposed for a real phenomenon, namely, 
invisible motion for tangible heat ; the object being 
to deduce the laws of the real phenomenon from 
those of the supposed one. 

Various other papers followed as occasion offered, 
all of which materially contributed to build up the 
imperishable fame of one of the foremost of modern 
philosophers. Being a resident in the city, which 
is by common consent the great metropolis of iron 
ship building and marine engineering, Professor 
Rankine was brought into intimate intercourse with 
many of the most highly skilled workers in those 
two branches of the constructive arts, such as David 
Elder and his son, the late John Elder, Charles 
Randolf, James R. Napier, J. G. Lawrie, Robert 
Duncan, Robert Mansel, and others, and he could 
not fail to give attention to the science of naval 
architecture, in which he afterwards became one of 
our greatest authorities, and enjoyed a world-wide 
reputation, Of his contributions to that science, 
chiefly through the medium of the Institution of 
Naval Architects, we must take another opportunity 
of speaking at greater length that would be possible 
in this hurried sketch, Suffice it to say, in the mean- 
time, that he went into it as a sort of new revela- 
tion, and that he prosecuted his inquiries into the 
mathematical bearings of what the shipbuilder’s 
art was susceptible with that degree of thorough- 
ness and success that distinguished all his under- 
takings. 

Professor Rankine’s public appointments, together 
with his private practice as a consulting engineer, 
engrossed a large amount of his valuable time, but 
still he could find time to get through an immense 
amount of study, and literary and scientific work. 
He wrote very many biographical sketches of emi- 
nent physicists, engineers, &c., for Mackenzie's 
‘‘ Biographical Dictionary ;” he was a frequent and 
valued contributor to the columns of The Engineer; 
he had published no fewer than eighty separate 
scientific papers nine years ago, and it is most 
probable that he wrote well-nigh as many more 
before the end of his career. His acquaintance with 
the literature of physical and mechanical science was 
perfectly marvellous. He knew what had been 
done by Laplace, Fourier, Poisson, Dulong, Count 
de Pambour, Carnot, Clapeyron, Regnault, De la 
Roche and Bérard, Clausius, Mayer, Siemens, 
Magnus, Stokes, Sylvester, Cayley, and Boole, Fres- 
nel, Cauchy, Lamé, Jamin, &e. He was a man of 
wonderful intellectual attainments, and we cannot 
fully estimate our loss while it is sorecent. In ima- 
gination we still look upon his manly form, and 
listen to the profound utterances of the viper eed 
or we see him as one of the ‘‘ Red Lions” gathered 
round the social table after the sections at a British 
Association meeting have adjourned for the day, 
and we hear him trill forth one of his admirable 
convivial songs, unwilling to realise that our inter- 
course with him is at an end except through the 
work which has immortalised his name, 


STEAM-WORKED TRAMWAYS. 

THE question of working tramways by means of 
locomotive engines and light rolling stock is at pre- 
sent in course of receiving a practical solution in 
the kingdom of Portugal, where two lines of consider- 
able length are now being made. One line runs 
from Lisbon to Cintra, a distance of 17 miles, whilst 





the route of the other is from Lisbon to Torres} care u 


Vedres, about 60 miles. The first line is nearly 
completed, whilst the works of the second have 


progressed for about two-thirds of its length. Both ) of t 





| 
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on either side at a distance of about 20 in. with 
timber longitudinal sleepers, the three being 
secured to transverse sleepers, also of timber. Upon 
this triple line run engines and carriages having 
one pair of broad wheels placed central to their 
length, and running on the timber sleepers, and at 
either end a bogie frame carrying, for the engine 
two, and for the carriages one, double-flanged 
wheel, placed central to the width of the jage, 
and working on the iron rail. In the locomotive 
the pair of broad wheels are the drivers, the small 
central wheels acting mainly as guides, In the car- 
riages, however, the exact reverse of thisarrangement 
is observed, the bearing being taken by the bogie 
wheels, whilst the outer broad wheels act simply as 
guides. They are allowed a very wide margin of 
vertical play by means of American springs made 
with an india-rubber core surrounded by a spiral 
steel spring. The bogie wheels are also carried by 
six springs of the same character, ‘The i 

in fact, are therefore, it will be seen, steadied, and 
prevented from overturning laterally by the outer 
wheels. The gauge of the line is determined by 
the outer wheels, which are 4 ft. 2in. from centre 
to centre of tyres, the longitudinal timbers on 
which they run being of sufficient width to carry 
the engine wheels, which are 14in. broad, the 
breadth of these on the carriages being 44 in, 


The engines have 11 in. cylinders, and weigh 
empty a little more than 1] tons, and loaded 
13 tons 5 cwt., the tanks carrying 200 gallons of 
water. These locomotives, which we shall describe 
more fully hereafter, are fitted with an ingenious 
hydraulic arrangement, by means of which the body 
of the engine is preserved in a horizontal position 
when it is either ascending or descending an incline, 
so that the tubes are not uncovered by the water, 
the level of which is indicated outside. The power 
of each of the engines already made has been tested 
up to 300 tons, which has been drawn by them on 
the level. ‘The carriages are of three classes, those 
of the first-class carry 16 passengers, the second- 
class 20, and the third-class 24. The carriages are 
14 ft. 6 in. long, and are divided down the centre by 
a partition extending just above the heads of the 
passengers when seated, so that a means of com- 
munication is left open. The passengers enter the 
carriages from the sides, and are seated back to back, 
There are also first and second-class composite 
carriages which carry 18 passengers; for merchan- 
dise, substantial goods wagons are provided. 

With an engine, a second and a third-class car- 
riage, and a goods wagon of the type we have de- 
scribed, an interesting trial was made yesterday in 
the presence of a number of engineers and other 
scientific gentlemen. In order to test the system a 
strip of land has been obtained in Epping Forest, 
at “Suckhurst Hill, where a piece of tramway road, 
1, .0 ft. long, has been laid, with a short siding at 
right angles to it, The junction between the main 
length and the siding is formed by a curve $9 ft. 
4in. radius, laid at an incline of 1 in 17. ‘The main 
line—if we may so term it—is on an incline for 
nearly its whole length, the steepest gradient being 
1 in 183, and the average ] in 223. Up and down 
this line, and round these curves, a number of runs 
were made, both with full and empty carriages, at 
good speeds, and with perfect success, Consider- 
ing the saturated state of the land on which the 
line is laid, the train ran with remarkable steadi- 
ness, giving a good earnest of what it will do ona 
sound piece of road. With regard to speed, it 
may be mentioned that the train on one occa- 
sion was backed to the bottom of the incline, 
was fairly started and fairly sto at the top of 
the line. The time occupied in the run was exactly 
60 seconds, or at the rate of about 20 miles an hour, 
starting and stopping included. This corresponds 
with the results of a great number of runs which 
had previously been made over the same road, time 
being accurately taken. The system has been de- 
veloped to its present degree of perfectness by Mr. 
F. tt Trevethick, the engineer to the Lisbon Tram- 
ways Company, and who has bestowed the greatest 
n every detail of construction, and we feel 
sure that under his care the system has been de- 
veloped to the utmost, whilst the commercial success 

. enterprise appears to be guaranteed b 


the tramways and the rolling stock, however, are of | the large amount of both passenger and 
peculiar construction, and neither a railway nor an | traffic between the localities which the tramways 
ordinary tramway, nor the two combined, will | will connect. The engine run yesterday was built 


afford even an approximate idea of the principle | by Messrs, Sharp Stewart, and was an excellent 








Steam Launch 


Westward Ho!—The Westward Promenade Picr Com- 
pany has decided to complete its pier. It is to be shortened, 

wever, by about 70ft., and the T head at the 
termination of the rocks in water, this arrange- 
ment it is thought that strength and solidity wiil be given 
pe Seman, and that future disasters by gales will be 
prevented. 


_ Bristol and North Somerset Railway.-—The works of this 
line are slowly advancing to completion. Several slips have 
occurred in the cuttings and embankments, but almost all of 
them have been removed or stop) The whole of the 
sae of the Pensford viaduct are The parapets, 

ting, and permanent way laying will at once be pro- 
ceeded wih. The station buildings and platforms are well 
advanced, and the ory will shortly be laid in. The line is 
expected to be opened for traffic in March. 


Death of Mr. James Poole.—The death of Mr. James 
Poole, the chairman of the Taff Vale Kailway Company, is 
announced, Mr. Poole was also a director of 
and Exeter Railway Company, and 
Company. He was further chaivn an of the Bristol Dock 
Board, and the Bristol Navigation Company. 


London and North-Western Railway.—The oxtension of 
the London and North-Western system from Rhymney 
Bridge to Dowlais has been officially inspected by l 
Rich, C.E. The masonry, bridges, stations, permanent way, 


interlocking points, si &e, are of the first , and 
ve satisfaction to inspector. The Ivor Station at 
wiais, the present terminus, is 18} miles from the North 


Junction at Abergavenny. The line has been opened to the 
public this week. 
Great Western —The Great Western Railwa 
Company is said to contemplate the taking over of the 
taking of the Llianelly Railway and Dock Company. The 
arrangement, however, is scarcely likely to be consummated 


for another year. 

Caerphilly Coli Company (Limited)-—-The share- 
holders in this fair nen Me have decided to offer the company’s 
property for sale. 


“ 





Rattways tx Cn111—The Chilian Chamber of — i 
hasreferred to a committee a petition presented by 
Clark and Co,, soliciting an exclusive privilege for a term of 
twenty years for working a railway to cross the and 
connect the State lines with the provinces of San Juan and 
Mendoza. 





be 





Tue James River Const Socmmas Walker, of Virginia 
in his recent message to irgivi my cepa expresses 
his belief that the most feasible plan for completing the 
James River Canal is for the State and the private owners to 
transfer their intereste to a company of capi 
blished reputation for ity and i 
condition that the work be completed in 
manner within a pean period, 
thereafter used within certain prescribed limits 
and general management. 

Postic Worxs rm Avcetasp.—The navvies 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 2591, 2s 4d.) Ernest Baudot and Edward Roettger 
of 19, Place Philippe de Girard, Lille, patent forms of 
heat engines which we could not describe briefly; we may 
mention, however, that one feature of the plans is taking 
advantage of the difference of temperature of natural media, 
such, for instance, as that between the air at some seasons 
and that of well water, the fluid used in the engine being 
compressed at the lower and expanded at the higher of these 
temperatures. Some forms of the apparatus are for using 
ammoniaca! gas. 

(No. 2583, 64.) James Shepherd, of Manchester, patents 
the form of “water extractor,” or combined “ separator” 
and steam trap which is shown in the annexed sketch. The 
form is a very neat one, and will, no doubt, effect the 


FIG.!. 





desired separation of the steam and water. As in ordinary 
“steam dryers” or separators the action depends upon the 
current of steam changing its direction of motion more 
readily than particles of water carried in suspension by it 


(No, 2586, 1s. 64.) Joseph Simpson, of the Subo Iron 
Works, Manchester, patents arrangements of bydraulic 
packing presses, in which the preliminary compression of 
the bale is performed by a ram acting on the follower of 
the press, as usual, while the final compression is produced 
by other more powerful rams drawing down the head of the 
press, the ram first mentioned being locked while the final 
compression is being effected. The patent also includes a 
mode of terning to account the expansive force exercised 
by the bale after being hooped, this force being made to 
discharge some of the water from one of the cylinders into 
an accumulator. 

(No. 2537, 10d.) Arthur Wallis and Charles James 
Steevens, of Basingstoke, patent the neat arrangement of 
feed water heater, illustrated and described by us on page 
372 of our last volume. 

(No. 2554, 4d.) William Robert Lake, of Southampton- 
buildings, patents making an artificial asphalte rock by 
combining bitumen or its chemical equivalent, paraftine oil 
or its chemical equivalent, and a suitable calcareous sub- 
stance. 

(No. 2555, 10d.) William Albert Jackson, of Sheffield, 
patents details of saw-grinding machinery, the plans referring 
to modes of mounting the top roll or presser par, so that it 
can be raised or lowered at will, at the same time that its 
carriage or frame is capable of adjustment on the standards 
or frame as usual. 

(No. 2580, 1s.) William Edward Gedge, of 11, Wel- 
lington-street, patents, as the agent of Mathieu M. F. 
Devillaine, of La Ricamarie, Loire, France, arrangements 
of coal screens with variable inclination. We shall pro- 
bably illustrate this arrangement shortly, and we need not 
therefore describe it further here 

(No. 2587, 28.) Joho Maximillian Plessner, of Berlin, 
patents arrangements for obtaining motive power by turn- 
ing to account the force produced by the explosion of 
mixed gases. According to these plans, the gases, when 
exploded, instead of being allowed to act direct upon a 
piston, as in ordinary gas engines, are made to force water 
into an air vessel, compressing the air in the latter, whilst 
@ partial vacuum may be formed by the recoil of the water, 
the chemical action of combustion, and the condensation in 
the space where the explosion occurs. The reaction of the 
compressed air, assisted or not by the partial vacuum in 
the exploding vessel, is made to force the water through a 
turbine or other suitable motor, thus giviug motion to the 
latter, This is very far from being ising. 

(Ne, 2597, 2s. Gd.) Nicholas etrius Spartali, of 
Liverpool, patents some wonderful contrivances by which 
he supposes it possible to propel vessels. Inasmuch as he 
observes that the “pressure due to the draught of the 
vessel” (!) is to be used for the purposes of propulsion, we 
differ from Mr. Spartali. 








(No. 2606, is.) William Thomas Walker, of 7, Holly- 
terrace, Highgate, patents arrangements of scrubbers for 
purifying gas. We cannot describe these plans in detail 
here, but we may state that one of the features of the ar- 
rangements consists in constructing the scrubber so that 
it forms a water tower supporting the tank from which the 
necessary head of water for scrubbing purposes is ob- 
tained. 

(Ne. 2612, 10d.) John Henry Johnson, of 47, Lincoln’s- 
Inn-fields, patents, as the agent of William Sellers, of 
Philadelphia, U.S., an arrangement of revolving puddling 
furnace in which the puddling operation is performed within 
a globular revolving vessel through which the products of 
combustion circulate on their way from the fire to the 
chimney. The communication of the revolving chamber 
with the inlet and outlet flues is effected through one hollow 
trunnion only, while the vessel is made to swing round, so 
the charge can be put in and withdrawn through this single 
opening also. 

(No. 2614, Is. 4d.) Henry Kinsey, of Nottingham, 
patents a very neat and compact arrangement of steam 
winch for use on shipboard ; but as we intend to illustrate 
this arrangement shortly, we need not describe it here. 

(No. 2643, Is. 8d.) James Gowans, of Edinburgh, 
patents an arrangement of steam car for tramways, which 
does not appear to us to possess any essential points of 
novelty. Mr. Gowans claims the employment of steam 
traction cars “in which the engines and propelling 
mechanism are hidden from view by being placed inside the 
body of the car,” but we certainly do not see anything new 
in this proposed arrangement. 

(No. 2647, 8d.) George Lamb Scott, of Manchester, 
patents arrangements for ventilating mines and tannels by 
the action of steam jets. We have already described Mr. 
Scott's plans in general terms (vide page 60 of the present 
volume), and it is probable that we may hereafter have 
something to say of the results obtained with it. 

(No. 2654, 1s. 8d.) Graham Stevenson, of Airdrie, 
patents a variety of details connected with apparatus for 
hammering, rolling, and squeezing iron and steel, the plans 
including friction clutches, steam hammer valves, driving 
gear for rolling mills, &c 

(No. 2657, 8d.) John Darlington, of 2, Coleman-street- 
buildings, patents an arrangement of circular-faced slide 
valve driven by a twisted slide bar, and applicable to rock- 
drilling machines, &c. 

Nw. 2664, 1s. 2d.) Joseph Thomas Parlour, of Brooklyn, 
U.S., patents machinery for raising sunken vessels which we 
could not describe briefly. 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.— The Scotch pig iron trade 
is just now in « sort of a critical condition. Stocks have 
been reduced to an unusually low ebb, and prices have run 
up so very high, that for atime, at any rate, buyers have in a 
great measure suspended operations. Some of the special 
brands of makers’ iron have run up to 140s. 145s., and one 
up to 1508. for No. L iron. For warrants 125s. was received 
last week, but on Monday there was a weaker market, and 
121s. 9d. down to 118s. 6d. cash and one month was accepted, 
sellers at the close asking 119s. 6d. cash, buyers offering 
119s., similar prices were asked and offered yesterday. Shi 
ments last week were 10,880 tons as against 12,705 tons im 
the corresponding week of last year. The number of blast 
furnaces blowing last week was reduced to 115, and several 
more have been damped down since, in consequence of the 
want of coal and ironstone, many of the miners being still on 
strike. There is some prospect now, however, that the ex- 
tent of the strike will be greatly diminished by men “ going 
in” who have been “out” for 10s. per day, not being content 
with 9s. which they might have had all the last three weeks 
during which the strike has lasted. 


Statue of the Late Mr. James Carmichael, of Dundee.— 
Fourteen hundred pounds having been subscribed towards the 
erection of a statue of the late Mr. Carmichael, engi , Mr. 
Brodie, R.A., is at present engaged preparing ae add. 
On one side of the pedestal it is pro to place a medallion 
of Charles Carmichael, and on the other three basreliefs 
illustrative of the inventions of him whose memory the statue 
will perpetuate. 


Anderson's University, Glasgow—Lectureship on Applied 
Mechanics.—At the quarterly meeting of this institution held 
last week it was announced that towards the desired sum 
of 70001. there has been subscribed 5000/. for the endowment 
of a lectureship on Applied Mechanics. In s ing of this 
matter at the meeting, Mr. James Young said with regard to 
Mr. Lawrence Hill’s lectures upon marine engineering as a 
branch of the subj to be taken up in connexion with the 
Chair of Applied Mechanics, and which were begun three or 
four weeks ago, he had every reason to believe they were 
very successful. It had been calculated there would be from 
20 to 25 students, whereas there were actually over 60. One 
of the managers had that day been talking to a gentleman in 
the engineering trade who had exp the wish that such 
opportunities had been placed within his reach. The 
managers saw their way to have this Chair firmly established, 
and no doubt it would do a great deal of to the com- 
munity. At the meeting referred to, Mr. Jamieson, of the firm 
of Messrs. John Elder and Co., was elected one of 
trustees of that institution. 


Road Steamers.—At the annual general meeting of 
Royal Northern Agricultural Society, which was held i 
Aberdeen last week, a letter from Sir Alexander Anderson 
was read in reference to the inconvenience that had arisen in 
different parts of Aberdeenshire by locomotive steam engines 


ee §F 





recently too heavy, not only for several bridges and 
culverts, be tho temple sania hich tn egunvaoens had 
eid ee Sema It seems that had been 
cote of on Guns tadiion a of whic ad 
some 
Suktiets bert Ramtoeds of take Several of the 
most emphatically condemned any to throw 
inthe wey of seam lcrmnotion on the highway, awit had 
become of prime importance in connexion with the develop- 
See ee ee ens & 99 eae After a 
good deal of ion on the subject, a motion was passed 
appointing a committee of the society to confer with the 
county road trustees. 
The Proposed Breakwater at Fraserburgh.—The disastrous 
effect of the recent storms on the breakwater at Wick having 
ly shaken confidence in the proposed extension of the 
water at Fraserburgh, Sir Alexander Anderson, the 
author of the proposal, has sought to reassure the minds of 
the Town Commissioners by that he had learned that 
the failure at Wick was attri! to the circumstance of 
immense blocks of rubble stones being ti imto the sea at 
+ of 30 ft., whereas at F, h the foundation will 
rest on solid rock for the whole of the erection at a 
greatly less depth of water. This statement Sir Alexander 
made on the authority of Mr. Willett, engineer, Aberdeen, 
in whose experience he placed all reliance. It is still, how- 


instances those who signi 
Lintrathen works also req 
The majority of the offers ranged from 11001. to 20001., there 
being one of 3500/7. It was stated that the offers for the 
bridges were under what the engineer expected them to be. 
In regard to the Lintrathen works, Mr. Leslie, engineer, and 
Bailies Maxwell and Robertson, and Councillors Brownlee 
and were appointed to examine thepffers, schedules 
of prices, ,and to to a future meeting; and the 
same Committee, with Mr. Stewart in place of Mr. Leslie, 
—_ instructed to perform the like duties with respect to the 
bridges. 


Proposed High Level Railway round Dundee.—A scheme 
has been broached in Dundee for carrying a high level rail- 
way round that town, with the view of reducing the enormous 
cartage from the railways and docks, and facilitating the 
traffic of the mills, factories, engineering establishments, &c. 
It has already met with a hearty acceptance, and it is con- 
fidently expected that the directors of both the Caledonian 
and North British Railway Companies will give it their 
favourable consideration. 

New Cattle Market for Dundee.—Mr. Mackison, the town 
surveyor for Dundee, has recently devised a great and com- 
prehensive scheme for a new cattle market, abattoirs, &c., 
which, if carried out in all ite integrity, will be a credit to the 
town. Previous to drawing up his plan, Mr. Mackison 
visited Liverpool, Manchester, London, Deptford, and Paris, 
a y examined the markets and abattoirs recently 
built in those places, with the view of acquainting himself 
with every modern improvement in the finest existing 
markets, and which might be made available in Dundee. 
His very complete report was submitted to the Works Com- 
mittee of the Police Commission on Monday last, and 
by them remitted for consideration to a sub-committee. Ex- 
clusive of the boundary streets, the site of the proposed 
market embraces between six and seven acres ; and the total 
estimated cost of the works, including market, hotel, stables, 
offices, market erections of various sorts, abattoirs, lairs, lines 
of railway, &c., is 41,565/. This is evidently a very large 
sum, but the work will be of no ordinary kind. 





Paisce Epwarn’s Istaxp.—The Prince Edward, the first 
ocean steamer intended for regular service between England 
and Prince Edward's Island, has arrived safely at Chariotte- 
town. Her dimensions are: Length of deck, 250 ft. ; beam, 
tal d we rv by ee 6in.; —. 1364 tons. The 

ince Edw which is pelled by engines of 170 horse 

wer pominal, is ownek te a P + of hants at 
harlottetown. 








> es Rattway—Mr. Crawford has 
presented to the Argentine Government a upon the pro- 
Transandine Railway. Mr. Gund i, who in this in- 





from Buenos Ayres to Valparaiso weal be 1104 Eng- 
miles, of which 3193 miles are now in operation, leaving 
about 784 miles still to be constructed. 
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TRANSMISSION OF MOTION.* 


(Continued from page 360 of the last volume.) 

Waar I have said in description of the modern hanger 
holds goods in the various forms of bearing, suited to various 
uses where hangers are not admissible. Thus, when the 
shaft is to be carried by stone piers, not likely to lose their 


horizontal adjastment, or in cases of vertical shafts, pillow | == 


blocks are used in place of hangers. I have an example here 
(Fig. 8). The box is furnished with spherical to 





Fie. 8. 


fit in sockets in the casting or frame ; it is self-adjusting as 
to line, but cannot be raised or lowered as in the case of the 
hanger. It takes the place of what is known as the clamp- 
box, and of any rigid bearing not adjustable. It was aclamp- 
box that I found among the many ingenious illustrations of 
mechanieal devices in the cabinet in the room of your Pro- 
fessor of Mechanical Engineering. I have it here (Fig 9) 











Fie. 9. 


It is very simple in construction. It is made of two pieces 
only ; don’t look as if it would be expensive to make, and 
and just the thing for the “ anything-is-good-enough-so-that- 
it-is-cheap-people.” But does first cost constitute cheapness ? 
Let us see. Once upon a time I thought a circular saw, 
operated by foot power, would be a hy | good — to have 
in the house. I had a suitable band flywheel and treadle ; 
all I wanted was a saw mandrel and circular saw. These 
were furnished by a sawmaker of renown, at a very 
moderate cost, say 7 dole. 50 cents. For bearings it had 
clamp-boxes, lined with Babbitt’s metal. A neat wooden 
framework was soon made to receive the boxes, and the work 
of fitting them to place begun. This did not take very long, 
it is true; but when I came to screw up the holding down 
bolts, the spindle would not revolve, so a little more cutting 
and carving was needful; and at last, after much patient 
labour, it seemed all right, and the saw was turned very 
satisfactorily. In a few days, however, it was fast again, and 
I found the frame had sprung from warping, and to be 
refitted. All this careful work would not have been requisite 
had the saw been driven from a steam engine ; but foot power 
is of limited capacity, and ed serious loss from friction is 
soon felt. Now had this spindle been provided with ball and 
socket bearings, all the work needed would have been to 
bolt them to an approximately true surface, and they would 
have made their own alignment, and would never have bound 
or cramped the spindle. Why, those clamp-boxes would have 
been dear at half the money, when the cost of fitting, &c., is 
taken into consideration. I have seen a saw oe wit 
and 18-in. saw, running in cast iron ball and socket bearing :, 
working well after 16 years’ hard usage, and during that time 
never Loving been adjusted, and that spindle is to-day as 
good as when it was made. 

_ Pillow blocks are sometimes used in connexion with cast- 
iron wall plates upon which they rest, and are secured by 
bolts. I have an example of such a construction (Fig 10). 





Fie. 10. 


This same combination inverted, with ap oil dish on the ew 
of the pillow block, is now used extensively to carry the 
shafts of long lines, as it admits of the very heavy head 

* From the Journal of the Frank)fm Institute. A lecture 
Gelivered by Coleman Sellers, at the Stevens Institute of 
Technology, Hoboken, N.J. 








Fre. 11. 
shows such an inverted pillow block. Sometimes it is re- 
quisite to build bearings in a wall, in which case what is 
called an arched wall box (Fig. 12) is used in connexion 











Fie. 12. 


with the pillow block. Very often it is advisable to sup- 
port the line shaft from the face of a wall, in which case 
pillow blocks, secured to knees, are very convenient (Fig. 
13). 





Fre, 138. 


Mr. Bancroft thought all boxes should be made five 
diameters of the shaft long, namely, a box for a 2 in. shaft 
should be 10 in. long; but it has since been 
that four diameters is sufficient, and that has been the prac- 
tice for = years. I have here also an example of a 
hanger to be fitted to a post ; it is called in that form a post 
hanger (Fig. 14). It isin all essential particulars like the 











Fie. 14. 
ordi hanger, so far as its adjustment and swivelling 
Seladigion wee tesaamad ; : 

Before leaving the subject of bearings, I would mention 
that there are examples of cast iron-boxes, in use in 
factories, where high »; shafts are ing, which show 
i 22 years’ use. In 867, I read a 

per on j 1 bearings before the Franklin Institute, in 
Philadel shia, and while preparing that paper I took occa- 
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this method of reducing the larger shaft to the size of the 
smaller one. The rapidity with which the reduction of the 
size of the sections is made must depend, in all cases, on 
the distribution of the power. For instance, ifa line of any 
length whatever receives its power at one end, and transmits 
the same amount of power at its other end, such shafts must 
be of uniform diameter; but if it distributes its power at 
regular intervals along its length, the shaft may be made in 
sections of a size proportioned to the power given off. 
It would be impossible in one lecture to detail all the con- 
tingencies that influence this reduction, as questions of ex - 
jeney will often have a decided influence. While speak- 
ing of the relative velocity of shafts, I would like to call 
your attention to one consideration touching on the economy 
of fast-ranning shafts, To run a shaft of a given size and 
weight, say 200 revoluions per minute, must take more 
power than to cause the same shaft to revolve 100 revolu- 
tions, but with increased velocity the diameter of the shaft 
may be diminished, and with it the diameter of the driving 
pulleys may also be lessened; and hence the weight on 
the bearings will be reduced and the velocity of the sur- 
face of journals not much increased. With the formula 
I have already given you for computing the proper size of 
the shaft for the transmission of a given power, at a given 
velocity, you can readily work out comparative examples, 
and thus demonstrate the advantage of high speeds over low 
ones. 





SCIENTIFIC AND MECHANICAL SOCIETY, 
MANCHESTER. 


Tux opening mesting of the members of this Society was 
held at the Trevelyan Hotel on Saturday afternoon, De- 
cember 21st, Sir William Fairbairn, the president, in the 
chair. There was a numerous attendance. 

The President delivered the following address: “The 
announcement of my election to the of ident of 
your Society is highly gratifying to my feelings, but I much 
fear of little value to the interests of the Institution you 
represent. You should have selected a middle-aged person 
of energetic character, and of some standing as a man of 
science, acquainted with theoretical laws and their applica- 
tion to the constructive arts. As it is, I must endeavour to 
hold you together, to encourage research, and the pursuit of 
those objects which tend to progress and the enlargement of 
our ideas on mechanical aa hemical science. This I shall 
study to accomplish until you have provided my successor, 
It isa t pleasure to me to find that my friend, Professor 
Reynolds, is so intimately connected with the Society as to 
insure results which, if properly cultivated, may lead to im- 
—- discussions. The question of steam, as taken up by 

pe aye Reynolds, ase of the very first im oe ; and, 
if we a by the sound practical knowledge of the 
Society, will terminate favourably in the cubanalak of our 
knowledge and the economy and use of steam. It is the 
province of the Society, and that of the learned professor, to 
cdeles onl seosmenenll tho inion of theoretical and practical 
science, and the execution of safe and proper 
ne and applying with certainty the force of this our most 
powerful agent, which for nearly a century has contributed 
so largely to the civilisation of the universe, and effected such 
wonders in ee relations of civilised existence. It has been 
my province for a great number of years to encourage and 
clialnate the force of high-pressure am, and by working 
it expansively in properly constructed engines, to effect a 
saving of fuel under any condition and every circumstance to 
which it is employed. These are subjects well worthy of 
the attentive consideration of your Society, and I sincerely 
trust they will form careful interesting matter for discus- 
sion and the reading of papers at = Sa. I need 
scarcely inform you that much has been done in that 
way, and that a saving of one-half the fuel has been effected by 
ey ry steam expansively, or in other words it may be 
stated vd amy quantity of fuel does double the work it 
accomp lorty years ago. This, will observe, is a 
well-known fact, and it is coevemaging ts find that we are 
still far wide of the maximum of by which still 
at may be effected ; and I entertain sanguine 
»pes 


may be saved, and when we may congratulate the public 
on « further savi 





1 lb. of coal per power per hour. can only be 
effected by an increase of pressure, retention of heat, a 
j application of the force the medium of a 
well-constructed engine 


time is not far distant when another half | 1 
pu - 
to the amount — eS fraction of 





those powers of mind by which are gifted, to the inves- 
tga of alot ealetatd old to such important and 


which the ing of and discussions may be useful, 
vadh, es cnampie an the of steam to the manu- 
factures, steam na and a variety of uses 


the single cylinder engines. Now, in every case of mecha- 
nical construction, I have ever been the advocate of sim- 
plicity, and never to employ two things when one is sufficient ; 
and I therefore prefer the single cylinder, with a proper 
cut-off apparatus, to one or more ¢ylinders effecting the same 
object. These are questions for consideration, and will 
require on the part of the Society close investigation in order 
to ascertain the true principle on which high steam can be 
safely and economically worked. Among engineers and 
manufacturers there is great diversity of opinion, not only 
as regards the advantages of high steam, but the way in 
which it should be applied. This diversity of opinion should 
not, however, discourage the thoughts labours of original 
thinkers. On the contrary, it ought to a active 
minds, correet ignorance, and exhibit, by actual experiment, 


that hastily formed schemes are injurious, and that nothing | pe 


is sound im physical science unless founded on the umalterable 
laws of nature. What I would therefore recommend would 
be that Bet pvectigations Sane and asi irations of the 
Society should be on subjects lead to definite laws, by 
which ingenuity may be and from which we 
cannot retreat. Steam navigation isto this country of all 
others the most important, and I cannot direct your attention 
to a question of greater moment than that of the construction 
and ion of vessels. The annual number of wrecks 
b our coasts are surrounded are striking examples 
clgaleduipaction, and in many cases inadequate means of pro- 
pulsion, and su g that even one-tenth of the lamentable 
catastrophes could, by the future labours of this and other 
societies, be averted, it would most assuredly redound to the 
honour of every scientific institution to investigate the causes 
of this almost constant loss of life and property, in every 
case where it arises from unsafe and defective construction. 
Irrespective of the loss of life which annually ensues, there 
are many other circumstances connected with steam naviga- 
tion which require attention, and I do not think the Society 
could be better employed than by ascertaining the actual or 
maximum pressure at which marine engines can be worked 
with the greatest ible amount of economy, whether the 
single or the double cylinder is the best, and the extent to 
which the pressure and expansion can be carried to insure 
safety and a successful economy in the use of coal. Many 
other circumstances may be cited in favour of high pres- 
sure steam on board of vessels, both in the war and mer- 
cantile navy; but these must be left to time and experience 
to develop the further energies of a higher and more pro- 
ductive system of propulsion. The ve engine has 
undergone many chan since it was first introduced, and 
nothing has contributed more to its success than the intro- 
duction of high steam. It has been im good hands ever 
since the days of George Stephenson to the present time, and 
we have only to trace its energy and its growth to assure 
ourselves that it has not attained its present high state of 
perfection without the assistance of some of the master 
mechanical minds of this and other countries where it 
has made its appearance. It still remains to be seen what 
further improvements can be made, or whether an in- 
crease of pressure and a greatly increased ex m may 
or may not diminish the consumption of fuel without effect- 
ing the efficiency of the engine. As regards the design and 
organisation of the engine as a machine, much cannot be 
done, as its adaptation in most cases is admirably wy 
for the purposes for which it was constructed, and all that 
appears wanting is a series of well-considered regulations to 
insure safety as it traverses the different lines from one end of 
the kingdom to the other. These are considerations for the 
management more than the engi or man of science, but 
there is, nevertheless, room for thought and meditation, 
sufficient to engage the attention of the Society in its endea- 
vours to effect further improvements. Other subjects of equal 
importance, such as @ knowledge of the strength and other 
properties of materials which enter into mechanical and archi- 
tectural construction, there are still in demand. No man can 





number of years, my attention to experimental research on 


important desi 
that your Society should start om the assumption that we are 
still far short of apa research, and that endeavours 


should be made, w time arrives, to raise a small 
fund to ee | the expenses consequent u investigation of 
this kind, and that every be given to 


those members who = q pre the task. 
Such a proceeding wo ae experimenter, and 
would add to the reputation the Society. Experi- 
mental inquiries are not only attended with expense, 
but they require the most minute attention on the 
part of the experimenter, whether the objects consist of 
the materials which go to the construction or the construc- 
tion itself. In these investigations a sound philosophical 
and practical man oS nee ee i and also a 

mathematician to cale the forces, and to pages 
and note the results. These qualifications are seldom 


powers and resistances of structures to which it applies. I 
might extend my remarks into questions in chemistry, which, 
in addition to mechanical philosophy, will engross the atten- 
tion of many of your members. I have, however, extended 
this address beyond its natural limits, and, oe og ing for 
having occupied your time so long, it remains only for me 
to wish you every success in your future labours, and to 
assure you that it will give me unfeigned gratification to hear 
of your advance in the honourable career of investigations in 
theoretical and practical science.” 

Mr. H. W. Harman, C.E., vice-president, moved the follow- 
ing resolution: “ That the officers and council of this Society 
be requested to institute inquiries into physical science so far 
as it relates to practical mechanics.” 

Mr. J. C. Edwards seconded the motion, which was 
adopted. 

Professor Reynolds, C.E., vice-president, of Owen’s College, 
moved, “ That similar investigation and analysis be intro- 
duced in chemical science, but more particularly in those 
departments which relate to gases, water supply, and electric 


telegraphy.” 

Mr. C.J. Allport seconded the motion, which was sup- 
ported by Dr. Watson, and agreed to. 

A vote of thanks, moved by Mr. Shepherd, and seconded by 
Mr. Hildebrand, to the president for his address, brought the 
proceedings to a close. 








Sream Free Enerses Amonost tas Mriis.—A mutual 
fire insurance company is established at Morley amongst the 
various mill proprietors ; and in order to render themselves as 
safe as ible from losses by fire, one of Merryweather’s 

t double cylinder steam fire engines has been purchased. 

is engine raised steam during a recent trial to 100 Ib. 

re on the square inch in 7} minutes, and di eda 

jet of water 1} in. diameter to a distance of upw of 
200 ft. 





Tae Dagtes Sure Cawat Questioy.—Another Darien sur- 
veying expedition has left the United States in the steamer 
Kansas. The object of the expedition is to complete the 
work begun last year of finding the best route from Lake 
Nicaragua to the Pacific, for which purpose three surveying 
parties will be sent into the field. After this work is accom- 
plished the valley of the San Juan river will be explored, and 
wh why from ae _ -= the oagersor heey 
wi own. river thoroughly examined, 
and estimates and plans for the > saprtte ae of its [naviga- 
tion are to be prepared. An eligib ronte will be sought for 
“ locating” @ canal which will have its mouth either at San 
Juan del Norte, or at Pine’s Harbour, about forty miles north 
on the coast. A more feasible and less expensive method of 
connecting Lake Nicaragua with the sea can, it is believed, 
be obtained by means of a canal than by the San Juan 
river. 


Bluff, will consist 


and two fixed s 
and width of 
bridge 631 ft. The 
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THE WATER SUPPLY OF PARIS, 


Tue investigations with respect to the efficient 
water supply of Paris began in 1854, and M. Bel- 
vrand, chief engineer (Ingénieur-en-Chef des Ponts 
et Chaussées), who was then entrusted with these 
investigations, has written an important work upon 
the whole question, a notice of which, although it 
has not yet been published, may be referred to. 

The problem to be solved was complicated, The 

inhabitants of Paris had to be supplied with pure 
water, always clear and fresh, and in ample quan- 
tities. Spring water only could be used, and the 
prings required must be of great magnitude, as 
the volume of water required was fixed at 30,000,000 
gallons perday. Moreover, the water had to be de- 
livered to considerable heights, the Buttes de Mont- 
martre, and the district of Belleville being 426 ft. 
above the level of the sea, The reservoirs for the 
supply of Paris are situated, one at Menilmontant, 
at a height of 354 ft.,.the other at Montrouge, at a 
height of 262ft. The question of economising 
work was, therefore, essential, and had to be con- 
sidered in a construction of this importance. 

The insignificance of the springs in the neigh- 
bourhood of Paris, and the change in the water 
produced by the gypsum beds between Meulan and 
Chatean-Thierry, made it necessary to look for a 
supply far removed from Paris, towards the borders 
of Champagne and of Brie. After much research, 
and after having studied the old schemes—the aque- 
duct of Maintenon, and the project of 1775, for 
the derivation of the water of the Yvette and the 
Bievre—the solution of the question was apparently 
found in the derivation from the Somme-Sonde, a 
branch of the Marne. The droughts during recent 
years showed, however, the insufficiency of these 
waters. A former project of deriving from the Vanne 
was abandoned on account of the insufficiency of 
height, which was only 233 ft., that could be ob- 
tained when arriving at Montrouge. 

M. Belgrand then decided to make a full inves- 
tigation of the springs in the valley of the Seine. 
That part of the investigation referring to the per- 
meable grounds or districts is of special interest, 
because abundant springs are found therein. The 
waters of all these springs have been submitted 
to a chemical analysis, and have been tested with 
hydrometer, in order to ascertain their degree 
purity, 

The investigation points out that the waters from 


ot 
the chalky districts are the purest, and the most 
suitable for drinking, and that they are the best 
adapted for the purpose. The Vanne, a branch of 
the Yonne, and the bed of which lies in the white 
chalk, therefore fulfils the condition as to the 
purity. 

” The requirements as to the height were difficult 
to fulfil, because the ground through which the 
Seine passes, seldom rises more than 656 ft. above 
the level of the sea. Besides, the largest springs 
are to be found at the bottoms of valleys, and as the 
water has to be delivered in Paris at a great height, 
the aqueduct of derivation has consequently to be 
made with a very slight inclination, estimated by 
M. Belgrand at about ] in 7000. If the source of 
supply be assumed at 62 miles from Paris, it must 
have an elevation of 31] ft. in order to fill the re- 
servoir of Montrouge, and.a height of 413 ft, for 
that of Menilmontant. 

The problem is rendered still more complicated 
by the requirements of the suburban district, which 
increases the daily volume of water by some 
8,500,000 gallons, and that water has to be delivered 
at a height of 344 ft. It was decided to select the 
Dhuys and the numerous springs of the neighbouring 
valleys ; at present, however, only the spring of the 
Dhuys arrives at Paris, and the problem of the 
water supply is as far as ever from being solved, 
These waters are besides slightly impregnated with 
lime, an inconvenience which may now, however, 
be removed by disengaging the carbonic acid during 
the transmission of the water by filtering it at in- 
tervals. 

The Vanne appears to be of sufficient capacity 
for conveniently supplying Paris. These waters, 
the purity of which has already been mentioned, 
have a large and steady flow; it is not anticipated 
that they will be made impure in their p along 
the distance of 87 miles, and this long transit itself 
may even be made to improve them. M. Belgrand 
considers altogether that these waters are superior 
to those of the Seine, which are never pure, and are 
turbid during a great part of the year. They are 
not chemically purer than those of the Vanne, and 








are affected by all the débris thrown into the river, 
while the quality as a drinkable water is at least 
doubtful. We would consider it advisable that with 
an inexhaustible reservoir of water at hand in the 
Seine, the first step to be taken before entering on 
long researches and important and expensive works 
such as those involved in the project of the adminis- 
tration, would be to study the means that could be 
— with this water for neutralising its injurious 
qualities. This em has certainly a practical 
solution, and itcan be fairly asked whether, if it 
had been properly studied, Paris would not long ago 
have been furnished with an ample water capate at 


|a small expense. 








j TELEMETERS. 
Continued ibs 3. 
We shall now in the rst place ee a short des- 


| cription of the carriage which is ~~. to furnish 
instruments, 


transport for the metal bar and 
and also to serve as an elevated platform while the 
first observation is being taken at the higher level ; 
and in the second place we shall in revert toa 
comparison between the class of instruments to 
which the one now under consideration may be said 
to belong, and Eckhold’s Omnimeter, to which they 
in some respects bear an analogy. The latter seems 
to have borne successfully asevere test, and it may 
be that by following out as closely as the difference 
of the circumstances will admit of, the principles 
adopted in the construction of the omnimeter, we 
may discover the road to success in the matter of 
military telemeters, and we think we may be fairly 
satisfied with a much lower standard o 


nimeter as a surveying instrument. 

In Fig. 1 on the next page, the carriage is shown 
with the metal bar depressed, preparatory to its 
being attached to the limber. In Fig. 2 the bar is 
shown elevated to a vertical position and ready for 
the attachment of the instrument. 

The portion of the carriage which carries the 
metal bar, and forms the platform upon which the 
observer stands while taking the observation at the 
higher level, turns upon a centre point, c, 5 ft. above 
the level of the ground; aaa, &c., are handles by 
means of which this portion of the carriage can be 
turned upon the centre of rotation, ¢, and by this 
means the bar is elevated or depressed. The rotatory 
portion of the carriage is so equally weighted that 
a very slight application of force is sufficient to pro- 
duce the elevation or depression of the bar. 44 isa 
strong iron bar which acts as a rest or stay to sup- 
port the platform when the bar is in a vertical posi- 
tion; a pin at d attached as shown in the figure to 
the fixed part of the carriage runs in a groove in 
the iron stay, and this together with the rotatory 
movement of the platform causes the stay to take 
the position, 4, 6, Fig. 2 when the metal bar is 
depressed. When the metal bar is in a vertical posi- 
tion, and consequently the orm horizontal, the 
additional weight on the hinder part of the plat- 
form, produced by the observer standing upon it, 
together with the position then assumed by the rest 
b, 6, would prevent any tendency to a forward 
rotatory movement of the bar and platform in the 
direction of the trail; but in ition to this 
counterpoise, the pawl, g, turned over upon one of 
the handles, a, as shown in Fig. 2, acts as a stop, 
until it is again nec to depress the bar, when 
it is released by raising the pawl and placing it in 
the ition shown in Fig. 1, ready for a second 
application. The means of mounting to the platform 
is afforded by two steps, one cut in and other 
attached to the rotatory part of the carriage as 
shown in the Figs, 1 and 2, a third attached to the 
carriage, and a fourth to the iron stay ; these 
are about 1} ft. apart. 
ere are two rotatory platform boxes similar to 
that shown in the figure one at each side of the trail 
both working together and supporting the platform. 
There is a space between, under the platform, so as 
to admit of the observation at the lower level being 
taken, the instrument being in this case attached to 
the bar just above the axle, which latter is 24 ft. 
above the level of the ground. The off-wheel has 
been removed in order to show the working of the 
machine. 

The above is a general outline of em construc- 
tion of the carriage which is supposed 
on 6 ae ena 

ther with its belongings. ? 

e shall now return to the consideration of the 
capabilities of the omnimeter as a distance measur- 
ing instrument ; for although it will be at once evi- 


fixed 
“Th 


accuracy |i 
than that which seems to be required from the om- 





ite 
angle measuring, the ini of the 
problem is very pr yrs agenoy depends 
solely upon measurements on the 
in other words, upon the principle of 


les. 
fe A A SEE on this subj 
Major G. A. Laughton, Superintendent * 
bay Revenue ty 5 $a man the 22nd of 
gy find the - ing : soled 
4s ing given instrument a 
ikeennar inemals ierdamhanmton siemens 
ment the following report. The ‘omnimeter’ is an 


instrument which effects several namely, 
it measures vertical horizontal angles ; it deter- 
mines altitudes, and can consequently be used as a 
level; and lastly, it measures linear distances, 
whether inclined or horizontal. In fact, with this 
instrument, work ining the use of the chain, 
level, and theodolite can be done ns 
than with the latter instruments at one the same 
time, and in a great measure su the neces- 
sity of using them,” 

Then follows a description of the construction of 


E 


the instrument, which we have already given, 
for which (as stated in the report), the writer is 
mainly indebted to Spon’s “ Dictionary of Engineer- 
in ”. 


‘*I now proceed to show to what degree of accu- 
racy I have been able to work with the instrument. 

‘‘As the omnimeter professes to fiv 
things, as stated in Paragraph 4, I take them 
in the order therein mentioned. The arrangements 
for measuring vertical and horizontal are 
similar to those of an 
require no explanation ; 
this instrument is 5} in. in diameter, and 
divided into diversions of 20/—the vernier reads to 
30°; the vertical are, asstated before, is not divided, 
and thus one of the princi wort on 7 for 
without it, the finding of tance from the axis 
to the surface of the scale fixed on the horizontal 
plate, as also the ‘stationary point’ of the scale 


tion.” 

The instrument here referred to is an instru- 
the end of January, 1871 ; the defici in the con- 
struction of the instrument oheee ore Soo namely, 
the non-division of the vertical arc, should 
specially noted, for the rectification of the instrument 
with regard to the “ neutral” or “ 


i is perf 

line, O H (Fig. 47, page 3), may be 
term in the proportion of 
terms are known, namely, 
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of a shorter length, say, for example, one of 5 ft. at 
the same distance, and see, with the acquired data, 
if the base line, O H, of the instrument remains in 
each case proportional to the distance. Should this 
not be, the cross lines of the microscope must be 
moved by the action of their adjusting screw. The 
neutral or stationary point on the scale is given 
practically by the optical axis line of the microscope, 
when the telescope is brought horizontal by means 
of the level attached to it. There is also a level 
fixed to the graduated circle for measuring hori- 
zontal angles, in order to adjust the horizontal 
lane. The instrument being adjusted by both 
evels, the point is supposed to be obtained.” 

The report (alluding to the determination of 
heights by the omnimeter), goes on to state : 

«In practice the above has been found to be ex- 
coedingh accurate; the heights of several build- 
ings and portions of buildings in Bombay have 
been taken, and subsequently the same have been 
measured by a plumb line; both measurements 
have been found to coincide almost exactly. 

‘In levelling the omnimeter has been found to 
be wonderfully correct, quite equal to what it pro- 
feases to be able to do, 

“The principle tests I have put it to are as fol- 
lows: A series of points were fixed in a direct line, 
from 150 ft. to 900 ft., at every 50ft. The levels of 
these were accurately determined by an ordina 
level twice over. This operation, of course, took 
considerable time. The omnimeter was then ad- 
justed, and, without being moved from that spot, 
observations were taken to the top and bottom lines 
of the staff at each point, a work which occupied 
only a very short time, for as there are only two 
well-defined lines on the staff there was not the 
same hesitation in reading as with an ordinary level- 
ling staff, with which there is an element of guess- 
work not found in using the staff of the omnimeter 
On the levels being calculated from the data thus 
obtained, the greatest difference between the re- 
sults obtained by the two instruments, viz., ordi- 
nary level and omnimeter, was 0.01 

‘+ Another test was as follows: The height of a 
hill about 90 ft. was determined by carefully level- 
ling both up and down with an ordinary level, a 
work which occupied us nearly two hours. The 
same height, within 0.29, was obtained, within five 
minutes after adjusting the omnimeter, by observ- 
ing a staff at the bottom of the hill, in the manner 
before described, and another at the top of the hill. 
This was done without moving the instrument. | 
now come to the last operation performed by this 
instrument, namely, that of measuring linear dis- 
tances; and I would be glad, indeed, were I able 
to report as favourably on this as on the others. 
Distances up to 1000 ft. have been taken with this 
instrument, but in ite present state it is not to be 
depended upon over 600 ft., and even at this dis- 
tance errors amounting to a foot are not unfre- 
quent. The causes of error are as follows: 

** The telescope not being powerful enough, and 
the arrangement for reading the scale being faulty. 
The acale itself, though apparently to the naked eye 
very finely divided, when under the microscope, 
appears exceedingly coarse. The diameter of th: 
disc is too small, and the divisions are not sufficiently 
minutely divided.” ? 

Some suggestions are then offered with re- 
ference to what is considered would be improve- 
ments in the construction of the instrument, and 
then follows: 

* With these improvements I am of opinion that 
the omnimeter will be a most admirable instrument 
for city surveys. It will then, without doubt, de- 
termine distances up to 1000 ft. within 1 ft., which 
is the amount of allowable error in our present 
work with theodolite and chain, and as besides the 
linear distances, levels and horizontal angles are 
obtained at one single and unique operation, the 
saving of time and expense will immense. The 
present instrument, even, with only the improve- 
ments suggested in paragraph 32, without increasing 
the power of the telescope, the size of the disc, and 
the fineness of the scale, will be most useful in the 
hilly and jungly districts of the Concan, where at 
times it is impossible to drive a chain without 
cutting a path through the brushwood.” 

Then follow some further suggestions, and in 
conclusion : 

“*When I come to think what a vast amount of 
trouble and expense can be saved by universally 
employing such an admirable instrument as the 
ompimeter, I feel I cannot say too much. For city 





surveying, in laying down transverse lines, all 
chaining is done away with ; horizontal angles and 
levels are taken at one and the same operation. 

For surveying and levelling in rough, hilly, and 








| jected to a very severe test under disadvantageous 
| circumstances, and still the report is in general 
| highly favourable, although a much greater degree 
| of accuracy in linear measurement was considered 
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thickly wooded country, only those who have been 
obliged to use theodolites and chains in such places 
can understand what a boon this instrument will be 
to others similarly employed. For railways and 
irrigation purposes, it is equally, if not more 
useful.” 


bore immediately upon the subject we have in hand. 
It will be observed that the instrument sent out 
to India for trial was apparently imperfect ; it also 
appears from an observation made in one portion of 
the report that neither the distance from the axis 
to the surface of the scale, nor the point on the 
seale corresponding to the neutral or stationary 
point, were determined previous to the despatch of 
the instrument ; this would materially interfere with 
the efficiency of the instrument in determining linear 
distances. 





It will be observed that the instrument was sub- 





We have merely extracted from this report here | 
and there, omitting much which we did not conceive | 





necessary than we should require from a military 
telemeter. 

We shall now proceed to make a few remarks 
upon the facts to be collected from the above re- 
port in so far as they bear upon the subject of linear 


| measurement by military telemeters. 


(To be continued.) 
Taz Onto.—A Board of Commissioners for the improve- 








| ment of this great river, appointed by the joint action of the 
se of Pennsylvania, Dhio, 


West Virginia, Kentucky, 

ennessee, Indiana, and Illinois, have agreed upon a long 
address to the House of Representatives. The commissioners 
ask that in the present session surveys shall be ordered to be 
made at the head waters of the Ohio and its tributaries by 
engineers of the United States to ascertain what reservoirs 
can be constructed at the sources of the streams feeding the 
Ohio, and the practicability and cost thereof. They also ask 
that appropriations shall 
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NOTES FROM PARIS. 
Panis, Jan. 8, 1875. 
Concesrration or Sciruvnic Act. 
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THERMODYNAMICS. 
In reducing an equation of M. Clausius, the following 
| equation is arrived at: 


Tux platinom vessels employed for the concentration of} y, 97341, f, ( To — 2.30858 2 **: Jog 2734 i) 
i 


sulphuric acid are extremely costly. A small portion of | 7 ~ 


the platinum is moreover constantly dissolved, and repre 

sents a money loss of considerable importance. Manufac- 
turers have, for these reasons, long sought for a less costly 
material to replace the platinum. 
of Lille, remarked that the temperature of boiling sulphuric 


acid at 66 deg. Baume, when, instead of being subjected to | 


atmospheric pressure, it was kept almost in vacuo, was re- 
duced from $25 deg. to 190 or 195 deg. Now lead is not 
attacked by the acid at a temperature below 200 or 205 deg. 


It becomes thus a natural consequence to contemplate the | 


employment ef a vacuum in concentrating sulphuric acid, 
combined with the uxe of lead vessels. 

In direeting bis researches in this direction, M. de Hemp 
tinne, a manufacturing chemist of Molenbeek-Saint-J ean- 
les- Bruxelles, succeeded in establishing, on a commercial 
footing, a process of concentration in lead vessels and in 
vacuo. 

The vacuum is made to the degree desired by the con 
densation of steam injected into a cast-iron boiler in com- 
munication with the concentrating vessel. The inner sides 
of this cast-iron boiler are covered with wood to prevent the 
heating of the metal. The concentrating vessel of lead is 
filled with flints, or with pieces of stones, which are not 
affected by the acid, and which are useful to impart to the 
veasel the requisite strength to resist the atmospheric pres- 
sure. The condensation of the steam in the cast-iron boiler 
is effected by means of a finely divided jet of water. This 
is at least the means suggesied by M. Hemptinne, but it 
muet not be forgotten that the air drawn in by the injec- 
tion water would injure the vacuum. 
more satisfactory means of obtaining the vacuum. In the 
lead vessel, which is heated to a suitable temperature, and 


placed in a partial vacuum, the acid vapours are disengaged, | 


and afterwards condensed in refrigerators. When the con- 
centration is completed the acid is drawn out by means of a 
syphon, and during this operation the furnace is cooled 
down with a finely divided water jet, in order to prevent 
the lead vessel being overheated. 

The hot acid is fret cooled in refrigerators, and then is 
passed into a cistern, where it is obliged to traverse a filter, 
formed of two walls of lead pierced with holes, the interme 
diate space being filled with a mixture of powdered stone, 
glass, and pebbles. These substances retain the sulphate of 
lead beld in suspension by the acid. Or the filtration may 
be omitted, and the acid left for some days in leaden cis 
terns, in which it is deposited. 

Filling the lead vessel for a new operation is effected by 
atmospheric pressure, when a vacuum has been produced in 


the vessel. M. de Hemptinne has applied in his apparatus 


a special system of air valves of his own invention, and | 


which, he says, are perfectly tight. They are formed of 
two brass dices, very carefully finished, and each pierced 
with two corresponding holes. The upper dise, which is 


movable, carries a handle, by moving which, the holes in | 


the valve can be closed or opened. 
According to the calculation of M. Hemptinne, the 


concentration of one bottle of sulphuric acid, weighing | 
- ; : } 
100 kilogrammesr, costs 87 centimes, if effected by the | 


platium process, and 47.3 centimes if his vacuum method be 
adopted. The gain, therefore, resulting from this latter 
system would be 39,7 per bottle, or 44 per cent, 


Arerat NAVIGATION. 

M. Hannel, Ingéniewr des Arts et Manufactures, lately 
presented to the French Aéronautical Society some observa- 
tions upon the flight of birds, which are worth noticing. He 
assumes that, during normal flight, the speed of the centre 
of movement of the wings is constant, and equals 1.15 metre 
This centre of movement is situated on the 
line which divides the triangle represeating the wing in two 
equivalent parts. The weight which a bird ean support 
without fatigue, may increase, according to circumstances, 
up to one-half of its own weight, the mean value is equal to 
one-fourth of this weight. ‘Ihe total load, that is to say, 
the weight of the bird, increased by the weight that it can 
carry, is thus, on an average, equal to five-fourths its 
proper weight. The relation between the total load and the 
breadth of wing is 


per ac ond. 





69887 
. 


2=y log. 500, or. # y? 


In this formula 2 represents the total load expressed in | 
kilogrammes, and y the breadth of the wing in metres. This | 


formula can be applied to insects as well as to birds. 

Su; posing this formula to held good for all bodies passing 
through the air, aud carrying with them their motive power, 
the application of it can be made to a man, and a machine. 
For a machine weighing 3.5 tons, the spread of wing should 
be 25 metres, and 5.5 metres for a man, weighing with the 
necessary appliances 100 kilogrammes, 

The conclusions of M. Hannel have been discussed by a 
large number of the Society, who in the majority do hot 
agree with them. They have been compared with those of 
M. Harting, according to whom the weight increases ac- 
cording to the cube of the lengths of the wings, modified by 
a coefiicient which varies with different kinds of birds, M. 
Haanel and M. Harting do not consider the weight and 
spread of wings in the same manner, and they do not 
adopt the same speed. Besides M. Hannel assumes a con 
stant spred in the centre of motion, an assumption which has 
not bees proved mathematically 


In 1844 M. Kuhimann, | 


An air pump is a} 


ry “a 278+, 273 +t, 
in which 

V =the volume of saturated steam. 

| S=density. , 

r=the heat for evaporation. 

e=the specific heat of the water. 

t=the temperature. 

The index , refers to a given weight of dry saturated 
steam, and the index , to the steam not condensed during 
expansion. 

M. Résal has considered in this formula, values decreasing 
values of ¢,, from 10 deg. to 10 deg., ranging from 200 to 
110 deg., for each one he has decreased ¢ by tena, down to 
t,—10; he bas formed thus a Table in two columns, one of 


V , 
which gives the values of —', the other the corresponding 
u 


values of ”° (p representing the pressure). He shows that 


the figure in this Table between the limits 1.25 and 15.37 
of 7 approximate closely to the formula 
af Pox vy al 


y 
This formula then sepessente. closely the relation between 
| the pressure and the volume of saturated steam, which ex- 
pands itself in produciag work, without the addition or 
| substraction of any heat. 
NOTES FROM GERMANY. 
Bows, Jax. 7, 1873. 
Rore Tramway. 

A New rope tramway, similar to that which has worked 
a couple of years at Buda or Ofen, in Hungary, for trans- 
| porting passengers from the lower town up to the castle and 
fortress of Ofen, is to be opened near Vieuna upon the 
Leopoldsberg at Klosterneuburg. This is a favourite 
resort of the Viennese, whence from a height of 850 ft. 
above the Danube they enjoy a beautiful view over the 
Austrian capital and many bundred miles of fine country. 
At its top stands a cburch and an hotel, which till to-day were 
only accessible by a rather steep and rough path. This 
tramway, which the Union Building Company of Vienna is 
now constructing, is somewhat over 800 yards long, and will 
be worked by two passenger cars, which make one journey 
in 4 to 5 minutes up or down, The wire rope, which 
| connects both, runs over a drum at the top; it is provided 
with a brake and worked by a small steam engine. The 
cars are besides provided with an extra catch-rope, and witb 
safety catches or brakes similar to those used in mines, so 
that almost an absolute ssfety can be guaranteed to the 
| many passengers who during the coming exhibition will 
probably not fail to visit the celebrated Leopoldsberg. 





SriEGELEISEN. 
This kind of pig iron, which has become quite indis- 
| pensable for the Bessemer steel process, has been for a 
j long time made at the iron works of Schisshyttan, near 
Smedjebakken, in Sweden, from magnetic iron ore contain- 
| ing 13 per cent. of manganese, with English coke, and, 
| though the fuel is very costly,the smelting pays well, 
ithe mine being close to the top of the furnace. This 
property last summer was transferred to the hands of some 
German capitalists. The principal locality, however, 
whence spiegeleisen is derived from is the county of Siegen, 
in Prassia, where very fine stecl ores, carbonates, and hy- 
drates of iron, with a large percentage of manganese, are 
prodaced at Stahiberg, Briiche, and Wilderman, near 
| Miisen, Bautenberg, Kinigkeit, and Kunst, near Burbach, 
j}and Storch, and Schineberg, Honigsmund, Eisenzeche, 
| Alter Hamberg, Gilberg, Grimberg, Flossberg, Driesbach, 
| Grauebach, and others near Siegen. All these ores are 
calcined in kilns before being smelted with charcoal, or 
coke, or both mixed, for spiegeleisen, steel pig, or Bessemer 
pig. When smelted for spiegeleisen the charge is com- 
| posed of 1700 lb. of calcined Siegen ore, 600 1b. red hema- 
tite, 1000 lb. limestone, and 1500 Ib. coke or charcoal, and 
it is produced at an average cost of 61 15s. per ton of 
1000 kilogs. When steel pig for puddling steel is made 
from it, the burden consists of 1150 Ib. of Siegen ore, 800 Ib 
red hematite, 3501b. tapcinder, 10001b. limestone, and 
1250 lb, coke, and it is produced at an average cost of 
4i, 17s., and is a very clean white forge pig. For the 
| production of dark grey Bessemer pig the mixture is made 
of one-third Siegen ore, one-third red hematite, and one- 
third specular iron ore, which is found in that country of 
excelleut quality. The charge is fluxed with a large quan- 
| tity of limestone, say about 42 per cent, and, requires 
|from 1001b. to 200lb. of coke more per ton than 
| spiegeleisen. The smelting temperature is kept very high. 
| The pig iron, when in a liquid state, shows on its surface 
| a peculiar change of groups of figares, which is the cha- 
| racteristic of spiegeleisen, and is the first indication of 
crystallisation. The slag is, outside, in a vitreous state of 
blueish or violet colour, with a more stony or crystalline 
interior of a yellowish brown tint. The cost of producing 
Bessemer pig is 6s. to 7s. per ton less than for spiegeleisen. 
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The explosive power of dynamite as compared to that 


| 

| 

Powper v, Dynamrre. 

| of blasting powder is 2§ to 1, that is to say, the 





same quantity of dynamite will do 2% times the work 
of powder. At the calamine mines of Chrzanow, the 
working effect of each hewer driving in hard dolomite rock, 
isin an eight hours’ shift 6.5 cubic feet with dynamite 
against 3.5 to 4 cubic feet with powder, and when using the 
former each man can bore and fire three holes of 16 in. each 
against two with powder. The explosion of dy ite is v 
sudden, and the rock is far more shattered by it, without 
being projected, as is the case with powder. At the tin mines 
of Graupen, in Bohemia, dynamite only shows a decided 
advantage when deep boreholes can be used, but it is un- 
questionable in water-bearing rocks, when a charge of 
dynamite has never failed, and when judiciously treated it 
is considered as much safer than powder. When sinking a 
round shaft of 12 ft. diameter at the Britannia colliery, 
near Mariaschein, in Bohemia, through a bed of very hard 
and tough clay, another explosive, “ haloxyline,” was em- 
ployed. Three holes of 30 to 40 in. were bored in the bottom 
of the shaft, and inclined to the sides of the shaft with an 
angle of 60 deg. They were charged with 3.5 ounces of 
haloxyline each, and fired simultaneously by electricity, when 
the whole mass of the rock, about 226 cubic feet, covering 
the area of the shaft, and to the depth of the holes, was so 
completely shattered, that it could be easily removed. 





EXPERIMENTAL STRAINS UPON A BOW- 
STRING TRUSSED GIRDVER.* 
By Ges. Tuzo. G. Exxis, Oivil Engineer, Member of the 
Society. 

Wuitz recently engaged in investigating some graphic 
methods for obtaining the true strains in a certain form of 
bowstrings trusses, a series of experiments upon the diagonal 
bracing was made, which, it is thought, may prove interest- 
ing to the profession as a test of the mathematical methods 
of computing the same strains. 

The experiments were made upon a carefully constructed 
model, free to turn at all points of attachment, so that it 
possessed no stiffness except that due to the bracing and to the 
very small amount of friction at the joints. This construction 
was adopted so as to get results which should agree with 
correct theoretical computed strains, rather than those 
occurring in actual practice, where an indeterminate amount 
of strength and stiffness is given to the truss by the rigidity 
of the points of connexion and the continuity of the arch and 
ebord. 

The only experiments known to the author, that have 
been tried upon the bracing of bowstring trusses, are those 
of Mr. W. Airey, described in a paper read before the British 
Institute of Civil Engineers, in April, 1868, and some experi- 
ments on bowstrings and braced girders by Mr. Charles F. 
Gower, described in Eyarnuxnine of May 20th, 1870. 

The former were made upon a rigid truss, with a continuous 
steel bow and a wooden string, with all the posts and braces 
in place at the same time, inducing complex strains in more 
than one system for the same load. They are useful as show- 
ing what the strains would be in a truss of exactly that con- 
struction, but do not appear to be capable of generalisation 
for other trusses. 

The strains were determined by the musical tone of the 
wires forming the ties, when compared with that of a sepa- 
rate wire of the same vibrating length, loaded 80 as to give 
the same pitch. The compressions were measured by the 
differences of tension between two different loads. 

The latter experiments above mentioned are more useful. 
They were, however, made upon a circular arc, with fixed 
abutments, and, as published in ENGINEERING, are not 
sufficiently explained. The diagrams giving the strains are 
also somewhat unintelligible. 

The model used in the present experiments was 24 in. in 
length, divided into six bays of 4in. each, between working 
points. Between the bays were five vertical posts, of the 
heights of 2, 3.2, 3.6, 3.2, and 2 in., respectively, making the 
top points and the ends of the truss in the line of a parabola. 
From the bottom of each post to the top of the next was a 
diagonal brace as shown in the diagram. The parabolic 
form was taken for the top, or compression member, to 
eliminate all strains upon the diagonals in the unloaded or 
uniformly loaded truss. 

The weight of material in all the bays being made equal, 
bringing equal weights upon the points of support, the whole 
system was in equilibrium without any strain upon the 
diagonals when unloaded, or loaded equally at each point of 
support. 

Although using a circular are would not probably have 
materially affected the results, yet using the parabola, 
equally loaded by the weight of the truss, removes all un- 
certainty relative to the amounts of the strains transmitted 
by variable loads. 

The compression member was made of pine wood, about 
§ in. by 4 m., carefully jointed so as to turn freely at the 
top of each post upon an ordinary brass pin, with as little 
friction as possible. The rest of the frame was made of a 
stiff cardboard, and secured at the joints by a single pin 
passing tt rough them. The sections of the chord had a small 
block of wood at the foot of each post, through which the pin 
passed to keep it in position. Thus every part was in equili- 
brium, but was free to turn if not held in place by the tension 
or compression of some part of the truss. 

The cardboard parts of the framing were attached to one 
side of the upper or compression member, which was the 
only part having a sensible thickness, the better to measure 
the strains, as wiil be described. 


oz, 

The weight of the arch and pins was ... soy 
” chord ona aie pr «| 

9 — whe eos oo a 

” races oes ove oo Ad 

Total weight of truss ee -. 140 





* Paper read before the American Society of Civil Engineers. 
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This truss was suspended i the ends by vertical threads, 
so as to hang freely, and was kept from overturning by hori- 
zontal guys from the top of the arch. The whole was thus 
free from any friction on abutments, or anything that could 
affect the strains tin the truss itself. 

While in the position above described weights were sus- 
pended from the lower ends of the posts, which were provided 
with hooks for the purpose, and the strains upon the posts 
and diagonals carefully measured. 

For measuring the tensions, a bent spring made of steel 
wire was used. A piece of wire about 6 in. long was bent 
in the middle so that the ends would nearly meet. The 
extreme ends, for about .06 in., were bent out at right angles 
to the plane of the spring and sharpened. A strain was then 
applied to separate the points, and a scale prepared showing 
the distance between the points for each tenth of an ounce 
from 0 to 2.6 ounces. This was carefully measured, so as 
to make the bent wire a sensitive spring balance, showing by 
inspection, on applying the scale to the points, exactly the 
upon the spring. After the balance was thus prepared, 
and one or more weights hung upon the truss, one of the 
braces was cut across and the spring applied by inserting the 
nds into small holes in the cardboard, and altering 
position gradually until the severed ends of the member 
cut would just meet. The scale was then applied and the 
strain on the spring measured. In this way the tensions on 
the several parts as they really existed were estimated with 
great exactness; theoretical strains due to the weights 
being affected only by the slight friction of the joints of the 


strain 


sharp ¢ 


its pos 


truss. 
In measuring compressions on the posts and diagonals, 

rs were cut in the same manner. It was, however, 
found impracticable to measure them directly with a com- 
pressive epring balance, as the means taken to keep the parts 
from bending out of place would ereate too much friction for 
correct results, The compressive forces were therefore con- 
. 1 into tensions in the following manner: a slender and 
light standard of wood was placed so that its foot rested 
upon the pin through the foot of the post or tie to be 
sured, and laid in the exact direction of the bar, past the 


iD 
connexion with the arch on top. One arm of the tension 
spring, before described, was then attached to the pin at the 
upper end of the bar, and a thread attached to the other arm 
was passed over the top of the standard, through a notch, 
ar ibe lengthened or shortened easily, to bring the 
severed parts into contact by drawing it more or less through 
the notch. 

This apparatus transferred the compressive force on the 


ensile force pressing the top of the standard up- 
This latter was measured as tension in 


bar into a 
rom the arch. 


an 
the manner before described, with the same spring and 
scale 

rhe weight of the spring was .05 ounce, and that of the 

indard .Vi ounce. 

The weights used were all of 2 ounces each, and were 


hung to the foot of each post in such a manner as to give the 
strains caused by loading each post separately, and also 
aused by loads covering more than one bay, or point of 
support 
in determining the strains upon the diagonals, the exact 
strain caused by the load was directly measured, as there 


was no initial strain on those bars. In measuring the tension 
and mpression upon the posts, however, it was necessary 
to take into account the tension upon them already existing 
from the weight of one bay of the chord and half the adjacent 
liagonal. When the post was cut, the weight of the lower 
par {the post was also added. 


From the weights of the parts we should have this tensile 
strain, about .06 ofan ounce. In measuring the compression 
n the posts, a slight additional tension was caused by the 
weight of the measuring apparatus. The whole initial tea- 
ease was found by direct trial on the unloaded 
In the experiments this 


si0n in this 


be about .08 of an ounce. 


tr 
has been assumed to be .1 of an ounce for the correction of 
the measured strains from the loads. 

Friction and other causes rendered the measurement of the 
strains to within leasthan .1 of an ounce impracticable, when 
the trues was loaded. 


some eases, where the strain upon a bar was small, 

e weights, or 4 ounces, were placed upon each loaded 

In the following Tables these strains will be found 

he head of “ double | 

TENSION STRAINS ON DIAGONALS. 
Srrains on Tre No, 1. 
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Double load, 
t ounces. 


Single load, 


loints loaded. ; 
2 ounces. 


oz. oz. 
1. 2.1 
1, 2. 1.2 
1, 2, 3. i 0.6 1.2 
1,2 4. | Friction holds. Friction holds. 
Strats ow Tre No. 2. 
nie laaiet Single load, Double load, 
2 ounces. t ounces. 
oz Zz 
I v.40 15 
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.. 3. 35 7 
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COMPRESSION STRAINS ON DIAGONALS. 
Srrams on Stavur No. 1. 


Points loaded. 


8 
Compression. 
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Single load, 
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Double load, * 
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Srearys on Stavr No. 2. 


Single load, 
' 2 ounces. 


SrRatns on Street 


Single load, 


Double load, 
4 ounces. 


OZ. 


ss. . 
qs : 


No. 3. 


Double load, 





2 ounces. 4 ounces. 
oz. oz. 
| 7 1.4 
2.1 ose 
14 she 
i 
Sreains on Strut No. 4. 
Single load, Double load, 
2 ounces. 4 ounces. 


oz. 


18 


| TENSION STRAINS ON POSTS. 
Strains on Post No. 1, 


Single load, 2 oz. 


Observed Corrected 
strain. strain. 
oz. oz. 

8 7 
7 46 
56 P 

3 2 
2 l 


Double load, 4 oz. 


Observed | Corrected 
strain. strain. 
on. oz. 

1.5 14 
1.3 12 
1.0 9 
6 5 
A 8 






























































Sears on Post No. 2. 
| Single load, 2 on. Double load, 4 oz, 
Points 
° Observed | Corrected | Observed | Corrected 
1 oz. - oz. oz. o£. 
2. 13 11 - eis 
a. 8 7 16 15 
4. 4 4 12 Ll 
6. 3 2 6 4 
8, 4, 5. 1.7 1.6 ose 
4, 5. 2 r " 

SrRatns ow Posr No. 3. 

Single load, 2 oz. Double load, 4 oz. 
ee Pe, nd ee ae arr 
loaded. | Obverved | Corrected | Observed | Corrected 

strain. strain. strain, strain. 
oz. oz. oz. oz. 
- Compression| Compression | 
3 Sot eS 
4. 9 a ria 17 
5. 5 A | 14 3 
4, 5. 14 Yee eae oa 

Srxarys on Post No. 4. 

Single load, 2 oz. | Double load, 4 oz. 
Points Posy fetes ae Saka ett J eRy SRS aaa 
loaded. Observed | Corrected | Observed | Corrected 

strain. | strain. strain. | strain. 
oz, oz. a pen o z oz. 
x Compression'Compression) .. | .., 
So Zier Poe 
2) ae | «Pie OA iw a 
5. | 3 & 18 17 
| 
Post No. 5 sustains only the direct load attached to it; 


otherwise it has no strain. 


COMPRESSION STRAINS ON POSTS. 
There is no compression on Post No. 1. 
Srrarns ow Post No. 2. 



































Single load, 2 oz. | Double load, 4 oz. 
| 
Points loaded. | eae UTED or pan prone. 
Observed | Corrected Observed | Corrected 
strain. strain. strain. strain. 
ny ra 
oz. oz. | oz. oz. 
1 Ye oe ee ae Ll 
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Single load, 2.0z. | Double load, 4 oz. 
Points loaded. ~~ gs et a ee 
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—— 
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Sruatns ow Post No. 4, 
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There is no compression on Post No. 5. 
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FLOATING FIRE ENGINE STATIONS. 


DESIGNED BY MR. W. H. MAW. 


(For Description, see opposite Page.) 
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BARRAGE ACROSS THE NILE, NEAR CAIRO. 
M. MONGEL, ENGINEER. 





-----1B. e—-—----- 




















Tuts work, of which M. Mongel was the engineer, was 
sanctioned in 1848; it is situated at the head of the Delta, 


about 120 miles from Alexandria, 100 from and 
12 from Cairo; it was designed with the object of raising 
the low Nile about 16.5 ft., the discharge at that time being 
about 23,000 cubic feet per second. 

The original design consisted of two dams or series of 
arches, with arrangements for blocking the channels below 
them. The dams were to be connected by a roadway, and 
each was to be provided with an opening bridge and a lock 
capable of raising vessels from the lower to the upper waters. 
The end of the Delta was to be defended by a quay way, 
and three irrigation canals constructed, so that when dead 
os Nile was raised 16 ft. there should be 10 ft. of water in 
them. 

The arches, as shown in the above sketeh, were to be 
16.5 ft. span, the thickness of the piers 6 ft. 6in. each, 
the springing being at high Nile level. A lock was to be 
built at the end of each dam, and immediately above it an 
opening bridge 49 ft. 2in. span. The size of the lock on 
the Rosetta Branch was 49 ft. 2 in. by 416 ft. 1 in., that on 
the Damietta Branch 89 ft. 4in. by 416ft. lin. The 
number of arches on the Rosetta Branch is 62, on the 
Damietta Branch 72. ‘ 

The machinery for damming the arches consists of a 
wrought iron radiating slide door, the two lower stiffening 








beams being hollow and connected by tubes, so that by 
forcing in air the entire door should raise itself. 

The arches are bedded on a layer of concrete 111 ft. 6 in. 
long, 11 ft. 3im. deep at centre, and 24 ft. Gin. at ends, 
with rows of sheet piling 29 ft. 6 in. long, and an apron of 
rubble and concrete 39 ft. 4 in. long on the lower side. The 
quay walls and locks to be similarly based on concrete. 

whole of these works have been executed, as shown 
on page 28, with the exception of the Eastern and Western 
Irrigation Canals, and the machinery for raising the water 
on the Damietta Branch. Thaton the Rosetta Branch was 
erected, but the pneumatic arrangement for lifting it by its 
own buoyancy was found not to answer, and lifting chains 
were at 

When completed the doors were lowered and the water 


tween the upper and lower water of 6 ft. 6 in. the whole dam 
began to give way, forming an arc in plan, the central part 
the river about 11 in., a settlement of the f 
dations of about 7j in. also taking 
arches cracked. The doors were at once 
and the experiment 
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must, of course, be sufficiently immersed to clear the keel 
of the floating fire engine under all circumstances, unless it 
be desired that the floating fire engine or engines should 
be capable of leaving the dock at one end only, in which 
case some of the girders may be placed at a higher level. 

Ia the cases of some harbours where vessels lying at 
moorings are liable to have their bottoms rapidly coated or 
fouled by marine vegetation or otherwise injured by con- 
stant immersion, the floating fire engine station or dock is 
constructed to keep the floating fire engine out of the water, 
for which purpose the hull of the station is built in com. 
partments divided from each other by suitable water-tight 
partitions, some of these compartments being capable of 
having water admitted into them. These compartments are 
made of sach size that when filled with water they will cause 
the draught of the floating station or dock to be inereased by 
an amount exceeding the draught of the floating fire en- 
gine, and the cross girders connecting the two sides of the 
floating station at the bottom are formed with cradles ca- 
pable of supporting the float without injury, and so placed 
that when the hull of the station is thus deeply immersed 
there shall be sufficient water over them to allow of the 
floating fire engine entering the dock. When the float has 
been thas brought into position, the water is pumped out of 
the compartments by connecting the latter to the suction 
pipes of the pumps carried by the float, the dock rising as 
the water is thus pumped out, and carrying the float with 
it. On the float being required for service, water is at 
once admitted to the compartments above referred to, and 
the dock sufficiently immersed to allow the vessel to float 
off the cradle. 

In our engravings, the perpective view shows a floating 
station of the construction first-mentioned, while the other 
figures show elevations, sections, and plan of a double 
station made to accommodate two floats and provided with 
an elevated look-out room. The construction of the station 
will be readily understood from the engravings. The hull, 
a, is formed with two spaces or gaps, c, for the reception of 
floating fire engines, d, the said gaps being covered by the 
roof, ¢, supported by the structures f the living 
apartments, stores, and offices. In this case roof, is as 
we have said, constructed with a covered upper 
look-out, 4, accessible from the lower deck, i, by means of 
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stores, &c., large engine power is required to propel them, 
and their epeed is very moderate. 

The floating fire engine stations on the other band, are 
designed to obtain the following advantages: — 1. They enable 
a small and handy class of floating fire engines to be used in 
the most effectual manner by placing them at all times 

l. They 





under the immediate attendance of their crews. 2. 
afford complete protection for the floating fire engines, both 
from the effects of the weather and from chance of damage 
from passing vessels. 3. 
communication with the land stations they enable the floats 
to be brought into action without the delay attendant upon 
the present system of transmitting a ‘ call’ to the floats now 
in use. And 4. They afford better accommodation for the 
men than can be given in the present large floats, while 
they also afford ample stowage for coals and stores. 


“HOT BLAST. 


To tus Epitor or Exoinxenine. 











Sin,—I notice in your number of the 27th December, your | 
correspondent writing from Bonn, of the 26rd inst., states, | 


in reference to Whitwell’s stoves, “ that the system, though 
it offers many advantages over the pipe system, has not 
found much favour with Continental iron works, because it 
requires « large area, and is not so easily controlled and re- 
paired as the latter.” 

I would merely state that one hundred Whitwell’s stoves 
of a value of 100,0001, are in blast and building in the 
Continental iron works ; that forty stoves have been ordered in 


Prussia alone since May lst for seven companies, including | 


such well-known names as Krupp, Bochum, Hoerde, Dresler, 
Friedrichs Wilhelms Hutte, &c., and that the excellent 
results obtained at Esch-sur-l'Alzette, Luxembourg, with 
open-topped furnaces on this system, and at Weilerbach, 
Pruasia, for charcoal pig, have directed the attention of many 
ironmesters to this subject. The Continent alone and Ame 
rica ordered fifty stoves since October 1st, 1872. 

My representative, M. Goedecke, Mulheim a. d. Ruhr, will 
be giad to give any further information to your Bonn corre- 
spondent, or others—as to repairs, which do not amount to 
5 per cent. per annum on the outlay; as to economy of 
space; and as to economical production of pig iron. 

Yours truly 
Taomas Waitrweit 
Thornaby Iron Works, Stockton 


STEAM PUMPS. 
To tne Eprror or Exetyegniyo. 
On February 27, 1871, I sent you 
f steam pipe adopted for the 40-inch cylinder 
iery. 


Srr,- remarks 


upon the oa 


some 
direct-acting pumping engine at the Broadoak Coll 

Whether these remarks, or some trials of this engine have 
opened the eyes of the makers, I do not know, but am glad 
to find that they have so far improved the 40 in. engine fixed 
by them at the Trimdon Grange Colliery (about July, 1871) 
as to give it a6 in. steam pipe (instead of the 4 in. at Broad 
oak.) In this case (at Trimdon) the velocity of steam 
very moderate, j535 ft. per minute, and if the pipe is 


is 


viz... 


well protected, the loss between the boilers and engines | 


should not be great, which is indeed proved by the experi 
ments published in yours of 8rd instant. Still I cannot 
understand why there should be such a wanton disregard 
of the amount of fuel used by this classof engine. Although 
the coal is on the spot, and perhaps is not worth much per 
ton, yet it ie surely worth something ; or is it all * waste’ 
that ie burnt 
Would Mr. Forster kindly enlighten us upon this point, i.< 

would he say how much the fuel he uses is worth per ton 
and how many tons he uses per day of 24 hours, together 


with the number of strokes the engine makes in the same | 


time. 
As I have remarked before, it is not difficult to understand 


that in a colliery simplicity is worth something, and perhaps | 


a great deal; but | must deny that simplicity and a fearful 
waste of fuel mus) go hand in hand, as in this instance. 

The table of pasticulars of work done shows in my opinion 
how very “ unsatisfactory” the character of work done by 
the engine must be ; for the duty of the pump (about 90 per 
cent.) is not anything to boast of, and the consumption of 
fuel for the work done, in other words, the “ paying” part of 
the concern is about as “ unsatisfactory” as it is well possible 
to make it. 

Your correspondent, Mr. William Oxford, in writing you 
on the 10th December, 1872, must, I think, have overlooked 
my letter of September 18, 1872, page 212. 

Yours obediently, 
M. R. 


London, January 4, 1873. 


Loxpow Istemsatiosat Exutsirion oF 1873. — The 
second meeting of the Committee on Steel as Applied to | 


Railway Parp sea took place last Tuesday afternoon at the 
offices, Gore Lodge, South Kensington. Mr. John Rams 
Lottom was voted into the chair, and among those present 
were Mr. W. Adama, of the North London Railway, Mr. W. 
G. Beattie, of the South Western Railway, Lieutenant-Colonel 
llutehineon, of the Railway Department, Board of l rade, 
Lieutenant-Colonel Rich, of the Railway Department, Board 
of Trade, aod Mr. F. W. Webb, of the London and North- 
Western Railway. Major-General Scott, C.B., Secretary to 


the Royal Commissioners attended the meeting. Among the | 


applications reported to the meeting was one to exhibit a 
com plete series of steel goods for railway purposes as made 
by Mr. Webb in the London and North-Western Railway 
motive Works at Crewe, consisting of locomotive boiler 
lete, with firebox and tubes, and samples of the ores, 
fluxes, aud fuels employed in their manufacture. 


Law 





Ihe diree- 


tors the Great Southern and Western Railway, Ireland 
wiil also exhitut cast-.stee! erank axies, springs &e » a8 used | 
by their engineer, Me. MeDonneil, aad a very « up plete is 
tratiwn of this important appheation of stee! will be represented 


Ly the cluei railway companies in the hing low. 


By being placed in telegraphic | 


on-Tees, January 7, 1873. | 











CAPTAIN ERICSSON’S TORPEDO. 


Cartais Extosson has lately addressed the following in- 
the | 
It will be remembered | 


teresting letter to the Honourable G. M. Robeson, 
Secretary of the United States Navy. 
by many of our readers that an article by Captain Ericsson, 
describing his torpedo, ap 


years ago (vide page 213 of our ninth volume). 


Hon. George M. Robeson, Secretary of the Navy. 
New York, December 10, 1872. 


description of a movable submarine torpedo, a copy of whic! 


I forwarded April 13, 1870, to Viee-Admiral Porter and to 


the Chief of the Naval Bureau of Ordnance. I also, at the 
same time, forwarded copies of the said description to the 
Committees of Naval Affairs of the Senate and of the House 
f Representatives, in order that Congress, ag well as the 
Navy Department, might be informed of the fact that a 
submarine torpedo had been devised capable of being pro- 
| pelled under water and directed to any desirable point. The 
description of the movable submarine torpedo having thus 
been placed before the executive officers of the Navy Depart- 
ment and before the Naval Committees of Congress, it was 
taken for granted, in view of the simplicity and obvious 
efficacy of the device, that the Navy Department would at 
once order an investigation of this new system of coast de- 
fence. It will be proper to mention that I was fully pre- 
pared at the time of forwarding this description—and have 
been ever since—to cor®truct the torpedo, at my own cost 
and risk, complete for practical test. Nor will it be irrele- 
vant to advert to the fact that I have been urged by persons 
well acquainted with the state of the naval defences of the 
country to present a special application to the Department. 
Had the description referred to not been sufficiently clear to 
enable the officers of the Department to form a correct 
judgment of the nature of the invention, it would have been 
| my duty to adopt the course suggested; but, since the de- 
| tail of the mechanism was described with such minuteness 
| that any skilful engineer could construct the same, the in- 
action of the Department in the matter rendered the inference 
irresistible that a movable submarine torpedo does not form 
| part of the means by which it is intended to defend the coast 
and harbours of the United States. The recent official trial 
of a torpedo boat at Newport indicates, however, that it is 
| not intended to dispense with movable submarine torpedoes 
for coast defence. Accordingly I have respectfully to state 
that I will forthwith construct such a torpedo agreeably to 
the accompanying deseription, provided the Department 
will do me the favour to appoint a board of naval officers 
with instructions to institute a rigorous comparative test of 
the efficiency of my submarine torpedo and that of the tor- 
pedo boat referred to, built by Messrs. Clute. 

Thinking that an exposition of the main features of the 
inventions—the torpedo boat and the movable sub- 
marine torpedo—might influence your decision, I have the 
honour of submitting the following statement: 

1. The torpedo boat, floating at the surface of the water, 


riva 


will be 
while in a seaway its destruction will be inevitable. 

2. The submarine torpedo, being immersed from 15 ft. to 
20 ft. below the surface of the water (regulated according to 
the draught of the vessel attacked), will advance toward its 
| destination in spite of watchfulness and a rough sea. 

3. The explosion of the torpedo boat takes place too near 
the surface to affect seriously an iron-clad ship carrying 
12 in. thick armour 6 ft. below water line. 
| 4. The submarine torpedo explodes near the bottom of 
the vessel struck, at a depth where the pressure and resist- 
of the surrounding water renders the force of the ox- 
plosion so great that a charge of 400)b. of nitro-glycerine 
will wholly destroy the lower part of the structure. The 
| adopted water compartment system will, therefore, offer no 
| protection against the effect of such an explosion. 

5. The motive power of the torpedo boat is of a dangerous 
nature owing to the enormous pressure of the acting medium, 
600 lb. to the square inch. At best it is insufficient, and 
ceases the moment the small quantity of carbonic acid capable 
of being carried is consumed. Any mischance, calling for 
prolonged action of the propeller will exhaust the motive 
| power, hence the craft will be useless in such a case, and in- 
evitably lost, no means having been devised for bringing it 
back. 

6. The motive power of the submarine torpedo, atmospherie 
| air under moderate pressure, is safe and reliable. It acts 
} with undiminished energy during any desirable length of 
time, being supplied by stationary engine power ; hence any 
currence calling for prolonged action of the propellers will 
occasion no embarrassment. Should the enemy avoid con- 
tact by mancuvring or retreat, the torpedo will be brought 
back by turning the reel, an operation effected also by 
engine power. During contest, a rapid retrograde move- 
ment (impossible with the torpedo boat) may be effected 
whenever requisite, simply by putting the reel in motion as 
| stated. 

7. The means adopted to start, stop, and steer the torpedo 
boat, involves mechanism of an unusually complex and 
| delicate nature. Two insulated wires are required connected 
| with a galvanic battery on shore and coiled round a reel on 
| board of the boat. The electric currents are regulated by a 


ance 


dial plate and keys, the handling of which requires experience 
and the strictest attention on the part of the operator who, 
unable to watch the course of the torpedo-boat himself, must 
the instructions received from another person. Three 


nN 


| follow 
| motors are n cessary to put the propeller in motion, viz., 
(1) A small magnetic motor to open a valve admitting car- 
bonie acid gas into (2) a small engine, the power of whose 
| pistons open a valve for adusitting gas into (3) the main 
| propeller engine. The steering is effected by two separate 
was operated also by the carbonie acid gas admitted by 
| valves moved by galvanie agency. The pistons last men- 
tioned put the belm bard up or down ;. but in going straight 
| aLead, the rudder is kept in position by some arrangement, 


ared in our pages nearly three 


Sir,—I beg to call your attention to the ——e 
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easily crippled by a watchful enemy, even in calm, | 





the nature of which has not been published. Another im- 
rtant device, the particulars of which have not yet been pub- 
ished, is necessary for letting water into a chamber at the 
bottom, to make good the weight lost as the wires are reeled 
off during the progress of the boat. Other necessary devices 
connected with the mechanism of the torpedo-boat, might be 
pointed out, for instance, in order to prevent the great loss 
of motive energy attending the reduction of temperature 
during expansion, the carbonic acid gas fee through a 
system of pipes intended to abstract heat from the sea and 
the same to the frigid motive agent. Considering 
the high pressure employed and the great number of pistons, 
valves, and joints connected with the torpedo boat, all of 
which must be perfectly tight, Messrs. Clute deserve great 
eredit for their excellent workmanship. 

8. The submarine torpedo is controlled altogether by the 
handle of the stop-valve, which admits air into the tubular 
cable. When this handle is placed in a vertical position, the 
torpedo moves directly ahead ; inclined to the right, the helm 
is put hard up, and when inclined to the left the helm is put 
hard down. By intermediate degrees of inclination of the 


| handle, the rudder may be placed at any desirable angle. By 


bringing the handle to a horizontal position the air is shut 
off from the tubular cable, and the torpedo stops. The steam 
engine employed in charging the air receiver which supplics 
the tubular cable, also turns the reel. Accordingly, the tor- 
pedo may at any moment be hauled in with great rapidity, 
or caused to perform a retrograde movement during contest, 
by simply throwing the reel in gear. It is scarcely necessary 
to contrast this simple mode of controlling the submarine 
torpedo with the intricacy involved in the system of effecting 
the object. by electric currents and small motive engines, 
operated by carbonic acid gas, in the manner described. The 
fragile character of the insulated wires, and the liability to 
derangement of mechanism of such complex and delicate 
nature, need no comment. 

I would respectfully call attention to the fact that the trial 
at Newport was conducted at high water under exceptionally 
favourable circumstances, and that the drifting of the boat, 
after stopping the motive engine, was resorted to at last in 
order to reach the mark, showing that the absence of means 
of effecting a retrograde movement is a serious if not fatal 
defect. 

9. The torpedo boat, although too small to earry sufficient 
motive power, and incapable of running at high speed, is 
25 ft. long and 3 ft. in diameter. Evidently such a body is 
too heary to be handled with facility, while an adequate 
supply of such cumbrous and complicated structures in time 
of war will involve numerous difficulties. 

10, The movable submarine torpedo is 19 in. in diameter, 
and 10 ft. long, the shell being composed of light galvanised 
iron. Itis provided with an engine which transmits to the 
propellers the motive energy conveyed through the tubular 
cable. At medium pressure fully fifteen horse power will be 
developed. Of course a considerable portion of this motive 
energy will be consumed in towing the cable ; but the torpedo 
itself, the section of which is less than two square feet, re 
quires for its propulsion only a fraction of the stated power, 
lt merits special notice that two propellers are employed, 
turning in opposite directions, an expedient indispensable to 
counteract the torsion produced by the great amount of 
motive power applied. Obviously, the torpedo will revolve 
in the water unless the tendency to rotate be prevented by 
the expedient of turning the propellers in contrary direc- 
tions. 

In conclusion, I have the honour to inform you that a trial 
has just been conducted im the bay of New York, for the 
purpose of ascertaining practically what amount of motive 
energy is consumed in towing a tubular cable of adequate 
size to transmit the intended power. The result of this trial 
has established the important fact that a tubular cable half a 
mile in length, towed at a rate which will give a mean 
velocity of ten miles per hour to the submarine torpedo, con- 
sumes one-third of the motive power capable of being trans 
mitted through the cable. I have also the honour of inform- 
ing you that the seemingly difficu.t problem of running the 
torpedo across tidal currents, has been satisfactorily solved. 

I am, Sir, your most obedient Servant, 
J. Ericsson. 








Loxpon Association oF Forrsmes Ensaisexns snp 
Daaveutsm en.—The twentieth annual meeting was held on 
Saturday last at the City Terminus Hotel, Mr. Joseph 
Newton, A.LC.E., Royal Mint, in the chair. It was very 
fully attended, and much interest was apparently felt in the 
proceedings of the evening. After some preliminary business 
had been transacted, the auditors, Messrs. Hedley and Seott, 
produced the balance sheet, together with their report there- 
upon, From these documents it was made manifest that the 
Institution had been more than usually prosperous during 
the past half year—the funds for all purposes exhibiting a 
marked increase, Not one member had died in the year 
1872, and barely one hed taken advantage of the allowances 
granted to unemployed ordinary associates. The general 
funds for working purposes amounted to 632/. 2s. 11d, ; that 
for the superannuation of aged foremen to 1194. 18s. Id, 
and the fund for widows and orphans to 24/. 1s.; forming a 
grand total of 1551/. 2s. The number of members, too, 
steadily increased. The balance sheet was unanimously, and 
without questioning, accepted. Afterwards, Mr. Newton 
proceeded to deliver an address. This was of considerable 
length, and embraced a variety of topics. It was well re- 
ceived, and on coneluding it that gentleman, in accordance 
with the rules of the Association, resigned the office of |’resi- 
dent. The business of electing the President for the coming 
year was then proceeded with, and resulted in Mr. Newton 
being again nominated. Subsequently Mr. Gibbon was 
chosen as Vice-President, and Messrs. Laidler, Aubrey, and 
Cross were elected as « junwr committee; Mr. Sissous con- 
sented to become an auditor, and the meeting soon alter 
terminated. 
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— 
THE USE OF COMPRESSED AIR FOR 

ACTUATING MINING MACHINERY. 

Tux folowing short paper is, we believe, the last 
that the late eminent Professor of Engineering and 
Mechanics in the University of Glasgow prepared. 
It was written, we understand, within a week of 
his lamented death, and was read at a meeting of 
the Institution of Engineers in Seotland, on the 
night of his decease, as a supplement to a paper by 
Mr. George Simpson, Civil and Mining Engineer, 
on ‘Recent Improvements in Mining Machinery,” 
A very melancholy interest attaches to it. 


Professor Rankine, through the secretary, expressed his 
regret that the state of his health prevented his being present 
at the meeting, in consequence of which the few remarks 
which he now begged leave to send would be made without 
the advantage of having previously heard Mr. Simpson’s 
paper. He understood that one of the questions to be eon- 
sidered would be that of the comparative economy of com- 
pressed air and wire ropes in transmitting power to places 
below ground for the driving of coal hewing or other mining 
machinery. He thought that it was almost, if not quite im- 
possible to give a decided answer to this question, which 
should be universally applicable; and that individual cases, or 
class of cases, would’ have to be decided each on itsown merits. 
From ordinary experience of rope haulage on mineral rail- 
ways, the waste of power may be roughly estimated at about 

per cent. in a mile. Mr. Simpson, no doubt, would be 
able to give the Institution valuable information on this 
point. On the other hand, in transmitting power by means 

f compressed air, there were great and unavoidable losses of 
power in the air-compressing engine, arising mainly from 


i 


the waste of the heat developed by the compression of the 


air. Those losses had seldom amounted to less than from 
65 to 75 per cent. of the whole power of the compressing 
engine ; and it could be shown that in extreme cases they 


might even exceed 90 per cent. On the other hand, the part 
of the loss of power which arose from the friction of the air 
in the pipe, and which, therefore, increased with the distance 

which power had to be transmitted, was comparatively 





small with well-proportioned pipes, and might, he thought, 
be reduced to about 10 per cent. per mile. 
From these reasonings, it appeared probable that wire 


for short distances, and compressed air for long distances, | 
He could give no opinion as to the probable value of the | 
distance at which those two means were equally economical; | 
but no doubt the information given by authors so able and | 
experienced as Mr. Simpson would greatly contribute | 
towards the answering of this question in a satisfactory 
manner. 

For comparatively early information as to the transmission | 
of power by compressed air, he might refer to two papers | 
which had appeared in the Transactions of the Institution of | 

Mechanieal Engineers, one by Mr. Charles Randolph in | 
1856, the other by the late Mr. Nicholas Wood in 1858. 
There was an advantage peculiar to the use of eompressed 
air which deserved serious consideration. It was the ventilat- 
g and cooling effects of the air discharged from the under- 
ground machinery. He might mention, in conclusion, that 
the best economy in eompressed air apparatus was ob- 
tained by the use of moderate pressures; for with these 
the heating effect and consequent waste of power were 
moderate. 

it may here be explained that when loss of power is stated 
at a certain percentage per mile—say, for instance, 20 per 
per mile—that does not mean 20 per cent. of the whole 
original power on each mile; but 20 re cent. of the actual 
power in the first mile—20 per cent. of the power remaining 

fter reduction in the second mile—20 per cent. of the power 
remaining after the second mile in the third mile, 80 on. 
it may also be explained that the two rough estimates of 
ses of power already given are based upon ordinary ex- 
perience with the ordinary apparatus. There is s 1 
form of apparatus in the case of rope traction in which the 
I f power per mile, according to public accounts of ex- 
periments made in France, is between 1 and 14 per cent. 
; but in that form of 2 peer the rope which is hung 
above ground at any required elevation has large sup i 4 
pulleys at intervals of about 500 ft., between which it 
ngs down in curves with a deep deflection; whereas on 
mineral railways the usual interval is little more than 20 ft. 

On the other hand, the loss of from 65 to 76 per cent., 
h oceurs in air-compressing engines, exceeds many times 
the loss theoretieally due to the waste of heat; and we may 
therefore expect to see it greatly diminished through 
gradual improvement of the machmery. 
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New Zgatawp Matts.—The average number of days 
ipied in the outward transits of mails between the United 


Kingdom and Auckland, New Zealand, from April, 1870, to 
April, 1871, was 51.33; and from May, 1871, to h, 1872, 


'sl. The average between all New Zealand porte and the 
United Kingdom during these periods was 69.99. The in- 
ward mail passages were: To Auckland, April, 1870, to 
April, 1871, 62.30 days; from May, 1871, to March, 1872, 
3 days; and to all ports 56.02 and 62.54 days respec- 


y 
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Ratways 4? Torowto.—In a short time Toronto will pro- 


bably have no less than five railways bri to her doors 
the produce of the great West. Besides the Trunk, 
the Great Western of Canada, and the Northern of Canada, 


the Toronte, Grey, and Brace Railway will soon connect 
with the ports of the western lakes. Finally, the Credit 
Valley Railway will, in all probability, after being constructed 
to Galt, give the Canada Southern an opportunity of becom- 
ing a through line by connecting with that now nearly eom- 


| orders on hand for colliery pumping engines, adapted to the 
ropes were the more economical means of transmitting power | forcing upwards principle, a newly introduced method. One 


the | have had to be drawn up, and the men employed elsewhere. 





pleted undertaking. 


THE VIENNA EXHIBITION. 

Ws give, on page 21, an en ing, from a 
tograph, showing the base Noe of he tat of the p neh 
central rotunda, which will form such an important feature 
in the Vienna Exhibition buildings. This rotunda is 348 ft. 
in diame el ee not fe above don roof springs, 
is sw , at a height 80 ft. above the ground level, by 
thirty-two ee standards i 
10 ft. by 4 ft. ring was put 
level, and gradually raised to its 
sixty-four screws, the standards being made in yy nace 
20 ft., and being introduced beneath the ring as it 
sufficiently raised to receive them. The operation of raisin 
the ring was described by us in an article published on page 
191 of our last volume, 


of box section, 
at the 
position by means of 





NOTES FROM SOUTH YORKSHIRE. 


Suxrrretp, Wednesday. 
Sheffield Work in America.—It is by no means an un- 
common event for Sheffield goods to go to the “ends of the 
world,” yet it is worth ehronicling that Messrs. John Brown 
and Company (Limited), Atlas Works, Sheffield, recently 


By) wrought iron beams for the 
engines of the Milwaukee i 


engines are being 
the plates (beams) are 30 ft, 2 in. long, and 6 ft. 4in. wide at 
their middle part, and they decrease in width towards the 
end, each terminating in a semicirele of 124 in. radius. Their 
thickness is each 1j in., and their total weight something like 
17 tons. 

Engineering Work at Leeds.—Several of the principal 
Leeds engineering {rms are just now very actively employed 
on some important and novel work.. Messrs. Fairburn, 
Kennedy, and Naylor are turning out large lots of engineer- 
ing tools, flax machines, and jute machmery for Dundee. 
Greenwood and Batley have heavy orders on hand for gun- 
making miachinery. Messrs. Manning, Wardle, and Co., of 
the Boyne Engine Works, are active in turning out narrow- 
gauge locomotives on the Fell principle, and others for 
dockyard and similar pur, s. Hathorn, Davies, and 
Campbell (late Garrett and Marshall) have recently finished 
ten pumping engines, with self-containing <aled boilers, 
for the Indian State railways. The same firm have numerous 


of these is being made for the Ulay Cross Company, Clay 
Cross, Derbyshire, to lift 1000 ft., and another is in hand for 
a colliery at Newton Capp, Durham, which will be equal to 
raising 1300 gallons per minute. The same firm have a 
large pair of winding engines, with 14 ft. drums; a Guibal 
ventilating fan, 36 ft. diameter, and 12 ft. wide; and a direct- 
ae compound condensing engine on hand, besides minor 
work. 


Miners’ Agitation in Derbyshire, &c.—An agitation for the 
eight hours system has begun in Derbyshire. At Clay Cross 
it has been conceded, but at Moorwoods Collieries, near 
Alfreton, a strike of 700 men and boys exists, and appears 
likely to be a long-standing dispute. The South Yorkshire 
Miners’ Association also intimate that they will ask for an 
advance of about 40 per cent., if any general rise takes place 
in steam coal. 


New Guibal Ventilating Fan at Manver’s Main Colliery, 
Wath.—On Saturday last a new Guibal ventilating fan was 
started at this colliery, and was tried to the satisfaction of 
Mr. Gomersall and Mr. Thompson, the colliery engineers. 
At this pit there are two shafts, each 275 yards in depth, and 
13 ft. Gin. diameter. Hitherto the ventilation has been 
formed by means of furnaces, one 5 ft. Gin.; the other 7 ft., 
drawing at the rate of about 164,250 ft. per minute. 
fan worked at 45 strokes per minute; averaged 172,720 ft., 
or 8470 ft. more than the furnaces. This result must there- 
fore be deemed satisfactory. The fan itself is 36 ft. in dia- 
meter, and 12 ft. in breadth. The cylinders, of which there 
are two, are 30 in., with a 3{t. stroke. The whole apparatus 
has, I believe, been made by the Leeds firm already men- 
tioned in this communication, and it is thought that the fan 
can safely be run at 60 strokes per minute. 


Flooding of the Manor Colliery —The several collieries, 
mostly owned by the Duke of Norfolk, situate on the range 
of hifls which terminate near Sheffield Park, have of late 


years been somewhat unlucky in having had frequent — 
tions of water, totally stopping work for « time. The 
Nunnery Collieries have two or three times been inundated, 
and now the Manor pit is set down from the same cause. On 
Monday 2 ft. 7 in. of water were in the pit, so that the ponies 


It is thought that the water proceeds from an old pit called 
the “ Crook Croft.” At the Nunnery nae ony 4 the pumping 
engines are only just able to keep down the flush caused by 
the late rains. 

Alterations of Works and Mining a in the 
Sheffield Districts.—The Hadfield Steel Foundry Company 
have just built new works in Bessemer-road, Attercliffe, 
Sheffieid, and will on business as indicated by the title | 
of the concern. At the Silkstone Coal Company's Collieries, 
Dodworth, sundry alterations are in pres The various 


works. A new steel has been opened in Here- 
ford-street, Sheffield, by Mr. and a wire mill, &c., in 
Soho-street, by Mr. John Shaw, jun. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


DLEspnoven, Wi q 
ccting of the Cleveland Iron — Yester- 
Trade was 
, and was well 


is now 101. 5s. ton. Ship plates 
can be had at 12/. per ton. The pated ys preter ¢ ares 
Bessemer stec! rails, usual sections, are about 15/ per ton at 
the works. Lately complaints have been made of the ineor- 
rectness of quotations appearing in many newspapers. 
For the figures we have given we are pre to vouch, and 
toname the works in the North of Eng where the iron 
ean actually be purchased at the quotations we publish. 

The Monthly and Yearly Returns.—From the Cleveland 
Ironmasters’ jation returns, it a that there are 
137 blast furnaces in the North of Engiand, and 130 of them 
are in operation. The make for the past year as compared 
with four years previous is as follows: 


Comparative Statement for the Year 1872. 
Make of pig iron 1868 ove a 1,233,418 
x? 1869 : . 1,660,508 
v3 1870 oe ee ee 
pe 1871 1,884,239 
x 1872 Re, 
Makers’ stocks 3lst Dec., 1868 ... 80,898 
S 1869 84,243 
-. BS 1870 104,606 
” ” 1871 65,601 
Xs i 1872. 40,697 
Stock in warrant shares 31st Dec., 1868 72,029 
Re oe » 1869 31,364 
a z » 1870 12,739 
ps a » 1871 2,730 
1872 931 


” ” 


Yew Blast Furnaces.—The following is a complete list of 
the new blast furnaces which are being built in the North 
of England ; The Lackenby Iron Company are building 
one; Bolekow, Vaughan, and Co, are building one; at 
Eston, Cochrane and Co. are building one ; W. Whitwell and 
Co. ate pg ees | two; the Consett Iron Company are build- 
ing one; e and Ferry Hill Iron Company are build- 
ing two; Downey and Co. are building two at the Coatham 
Iron Works; the Tees Bridge Iron Company are building 
two; Robson, Maynard, and Co. are building two at the 
Redear Iron Works, Coatham; T. Richardson and Co. are 
building three at West Hartlepool ; Hopkins, Gilkes, and 
Co., Limited, are building two at Middlesbrough. Some of 
these new furnaces will shortly be blown in. of them are 
exceedingly large. 

The Strike of Ironstone Minevs.—Many of the ironstone 
miners at Messrs. Bolckow, Vaughan, and Co.'s mines at 
Eston have returned to work. The masters have adhered 
to their intention of refusing the introduction of the “ pair- 
ing” system. The men throughout Cleveland are not tak- 
ing any united action in the matter. At all events, if they 
are doing anything, aos og not laying their views on the 

u 





question before the 4, ic. In all probability the matter 
will drop, and the f ber of men required at work will 
soon be obtained. 


Tramways between Stockton and Middlesbrough.—The de- 
sirability of laying down a tramway between Stockton and 
Middlesbrough is occupying a great deal of attention, and is 
being advocated by a a number of gentlemen, who ap- 
pear to be able to carry the idea to a successful issu. 








Tae Daxeeartiz Granites Quarnizs.—We notice that 
the quarry plant and business of Mesess. R. and 1. Newall 
have been transferred to Messrs. Shearer, Smith, and Com- 
pany, of 21, Great George-street, Westminster 





Tur Crvit axp Macuantcat Esotyeens’ Soctury.—On 
Saturday last the members of the Civil and Mechanical En- 
ineers’ Society again visited the extensive works of the Great 
astern Kailway between Broad-street and the low-level 
station at Shoreditch. The b bled at Broad- 





street Station, North London Railway at two o’elock, and were 
conducted over the new works by representatives of 
Messrs. Lucas Brothers, tract The works in this 

ction of the railway consist of the new station and ap- 








conveniences and works at the pit are being ext ded, a 
new shaft to another seam of coal is being sunk, and ad- 
ditional sidings near the loading screens are buisg laid down. 


proaches, and a short of line between retaining walls. 
A notable feature is subway for the mains of the 
Chartered Gas Company, running under the whole width of 





At the Dodworth pit five new tubular boilers are about to be 
put down on the usual —— ~ place = es three | 
present egg-sha ones. Underground, several alterations | 
are at ie 4 aed abot the new shaft will have reached the | 
Parkgate seam. At Unstone Messrs. French and Hibberd | 
have got to-coal at Lounds Wood, operations to which end 
having been on hand some time. At Dronfield it is reported 
that the Midland Railway Company are about to construct 
the loop line of railway from Unstone to that place in the 
manner described in these columns some weeks ago. The | 
Dronfield Gas Company contemplate an extension of their | 


the station, parallel with what was Sun-street. The roof of 
the subway under the platforms is formed of brick arching, 
but under the lines of rails iron girders will be used. Tne 
Shoreditch low-level station claimed the attention of the 
members. The roof of iron and giass is light and elegant, 
and the ventilation seems perfectiy satisfattory. The iron 
bridge carrying Commerciai-etrect over the station was parti- 
eularly noticed by the members. The works, which are in a 


he | forward state, are being carried out under the direction, and 


from the designs of Mr. Edward Wilson. 
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CONTINUOUS BRAKES. 

Tue fifth annual report of the American Railwa 
Master Mechanics’ Association, recently published, 
contains, amongst other papers, one upon the “ Ap- 
plication of Compression Brakes,” which is of con- 
siderable interest at the present time, when the use 
of the continuous brake is being urged upon the 
various railway companies, and so many systems 
are recommended for adoption. The committee 
of the association just mentioned, fully appre- 
clating the importance of this subject, was at 
considerable pains, before the opening of the last 
session of the society, to collect as large an amount 
of absolute information as possible, upon the effi- 
ciency and suitability of the various continuous 
brakes in use upon the different railways in the 
United States. Circulars containing a list of ques- 
tions were forwarded to al} the leading companies, 
but in reply to these circulars only thirty-three de- 
tailed answers were obtained. Twenty-one loco- 
motive superintendents reported that they had in 
use, various forms of compression brakes, ei 
employed the Westinghouse atmospheric e, 








one the Creamer, one the Olmstead 
netic, and = y ety es electric —_ of ne 
parentage. these the oldest longest 
the Creamer, an which has for man 
years been largely used in America. The Creamer 
splntis sod besiengtal wbed, tes aptatie odag a 

orizontal wheel, ing a 
tached to a powerful brass spring, which is 
within a box, and may be wound up to a 
of about 12 cwt. without putting on the 
The spring forms a reservoir of stored-w 
and while the brakes can be always w 
pendently of the spring, and by hand in the 
manner, when occasion arises for a sudden applica- 
tion of pressure, a detaining trigger is tripped by 
a cord, to which it is attached, and, the spring 
being released, the brake runs down immediately. 
It will be ——. oe —— of this brake de- 
pends its being always kept ready 
and the somes of a locomotive ee 
who reports upon it, after an experience or 
eight years, that the apparatus is reliable if wound 
up, points to the fact that in it is not 
pe dia maintained in this condition, without which 
it is, of course, only an ordinary brake. That it is, 
however, a very eflicient apparatus, in case of emer- 
gency, is shown by the extent to which it has been 
adopted, and the long period during which it has 
found favour. : 

Of the electric brakes reported upon, but little 
need be said, the short period during which they 
had been tried, and their limited application, places 
them still within the range of mere experimental 
a tus. 

PT he eighteen companies who alone reported out 
of the hundred different railways which at that time 
had adopted the Westinghouse brake, relate the re- 
sult of experience extending over periods varying 
from three months to three years, and with brakes 
applied in some cases only toa few 1 , in 
» ss to the whole rolling stock of the line. Of 
those reports based upon data obtained from limited 
experience, we may notice that of the engineer of 
the Fitchburg Railroad, who had equipped twenty- 
one cars, and was, at the date of writing, fittin 
twenty others with the Westinghouse brake. 
constant experience of three months had shown the 
apparatus reliable. On the Louisville, Cincinnati, 
and Lexington Railroad, an experience of five 
months at the date of writing (June, 1872), pointed 
to the same results. Upon the White Water Valley 
Railroad all the passenger stock is fitted with the 
brake. The engineer of this line says that the 


or 


ie 
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* | Westinghouse brake prevents injury to rolling stock, 
| which would otherwise be of daily occurrence, 


that from this cause alone it pays for itself in a very 
short time. Creamer emergency brakes were for- 
merly in use on this line, but the brakesmen could 
not be relied upon to keep them in working order. 
In an exhaustive discussion’ that followed the 
reading of the various reports, many facts of con- 
siderable value were recorded. With regard to the 
efficiency of the brake, and indeed as to its 
superiority over every other system hitherto tried 
in the States, there was no important difference of 
opinion, it being freely admitted by the engineers 
present, who spoke with experience, that it fulfilled 
all the requirements of a perfect brake. The 
following points received especial consideration : 
The ease with which it can be manipulated, the 
facilities it affords for easy and rapid stopping of 
trains, and its influence upon the wear of the roll- 
ing stock. Upon the first point much evidence was 
offered, chiefly amongst which is that of Mr. Shaver, 
of the Pennsylvania Railroad, who said: “* We 
have our r equipped with the Westinghouse 
brake ; we run it on all our trains; it is on some 
twenty-seven engines on my division, and we have 
few men on our road who would be willing to do 
without it. I have had them tell me often within 
the last six months that they had rather pay ten or 
fifteen dollars a month out of their pocket than be 
without it. So far as the trouble is concerned in 
taking care of the p we have none; all you 
have to do is to upderstand the thing, and teach 
your men how to use it, and can do it. We 
did not have any trouble with it.” In the same 
way the engineer of the : 
and Chicago Railroad says that all the drivers u 
that line would submit to a reduction of pay 
than be without the brake. It enables thera to 
make better time with gretyge te saves amp 
in ing the brakes, and it ers a sense 
prin. pe command over the train which is given 
by no other system. In addition to this, quicker 
time is made by the trains, as, for instance, upon 


for action, | i 


Pittsburg, Fort Wayne, called 


rolling stock is illustrated by the experience gained 
upon the Pittsburg, Fort Wayne, and Chicago Rail- 
way, a _ proportion of the i and engines 
on which have been fitted for more than two years. 
Upon this line the average train mileage is about 
3000a week, and the yearly renewals, before the appli- 
cation of the Westinghouse brake, amounted to 1200 
wheels a year. Since the brake has been in use, 
however, these renewals have been reduced to 400, 
Again, on the Jefferson, Madison, and Indianopolis 
Railroad a similar experience, after ten years of 
working, has been obtained, the saving of wheels 
as Sens from 25 to 40 yer cent. As we have 

y said, the conclusions which we have quoted 
are those only of a very small proportion of those 
engineers who have, during the last three years, 
adopted the Westinghouse brake upon the railways 
they control. But they may be taken as the uni- 
versal opinion which is expressed upon the large 
number of companies using it. 

With such conclusive evidence that the Westing- 
house brake is a thoroughly efficient apparatus, and 
with the fact before us that no less than 20,000 
cars, equal to at least double that number of En- 
gtish railway carriages, and 5000 locomotives are 
already fitted with it in America, there is every 
enco ent for its adoption by locomotive en- 
gineers in this country and on the Continent. 


HISTORY OF PRICES AT THE VIENNA 
EXHIBITION. 

C.oseELy allied to the representation of the com- 
merce and trade of the world at the Vienna Exhi- 
bition this year, to which we called attention in 
a recent number*, will be the “ History of Prices,” 
which it is proposed to effect by exhibiting from 
the ay xe districts of production the prices of the 
more important articles, going as far as pos- 
sible, placed side by side in average periods of ca 
years, and illustrated by samples and specimens. 

The law which regulates the price of merchandise 
is practically, as ia well known, one of the simplest, 
but, according to its fundamental principles, one of 
the most complicated of noe ph § economy. The 
price, as the numerical expression of the market 
value, and simply as the result of the relation of 
two quantities, each of which is influenced by a 
variety of elements, appears actually to be the re- 
sult of very many powers, working in contrary 
directions. 

The rise and fall of national prosperity, the in- 
crease or decrease, the refinements or de ment 
of wants, the enhanced or reduced industrial capa- 
bility of production, the increase or decrease of the 
population, even only by a small fraction of a per- 
centage, changes in the method of cultivation of the 
soil, whether with reference to quantity or quality, 
the changes of fashion, the ning of the new or 
— Bud market dis- 
tricts, interruptions in economi € t, in 
short, an abundance of phenomena weet 
sian Haally eels lohdioas agen Ge tee at eee 
cise y influence upon price of every 
exchangeable object, and of every article within 
the range of national economy. is no ele- 
ment of supply or demand, insignificant as it may 
appear, which does not show all ite intensity in the 
formation of that proportionate number which is 








these dry and trifling figures, under the 
form of which edletrial ee i pro- 
ducts to us, when they first objects 
ped ® have a deep meaning in the history of 








* See Exotwzgntne, vol. xiv, page 372. 
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price. * See EN@rnsenine vol. xiv., page 380, 
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Do not, for instance, continuously low prices of| Another question, referring of course to the same 
provisions in a country, entitle us to conclude that | objects, is not less important than the question of 
the population is thin and lies at a distance from | the seale, and that is, whether the objects are to 
the great channels of trade, and that in consequence | be compared, as regards space or time. The re- 
their wants are fewer, and their intellectual | presention of what is contemporaneous supplies us 
life imperfectly developed? Does not the high with material for the statistics of culture, whereas 
state of civilisation which Italy had reached in| the representation of what is consecutive, affords 
the Middle Ages, result at once from a comparison | material for the Aistory of eulture. 
of its prices of meat and corn, or of the prices of| Both statements are undoubtedly equally in- 
its manufactures with those of other countries? | teresting, important, and instructive. The former 
Does not the highly unsatisfactory politico-econo- igives us an insight into the politico-economical 
mical etate of Ireland, powerf ally impress ua, when | condition of the different countries of the present 
we compare the prices paid for wheat and the | time, whereas the latter unfolds a picture of the 


average rate of wages? Does not technical pro- | development of the same country. 
gress generally show itself in the constantly retro-| But if it be considered that the reen times 
grading price of a series of industrial productions ? | furnish the principal contents of the Universal Ex- 


Do we not strive to promote the cultivation of in- | hibition, and that especially a supplementary exhi- 
dustrial art from the politico-economical con-| bition, intended for the representation of universal 








occur in the sewage. Its albuminoid substances, 
solid or liquid, the urea, &c., attach themselves to 
the mortar of the sewer brickwork, and become 
gradually converted into ammoniacal salts. Any 
stable or cow-house presents the same results. As 
regards the sewers, whenever, as in the case of 
sudden and heavy rainfall, the surface water comes 
into contact with the saline (ammoniacal) deposit 
existing on the sides of the sewers, the amount of 
nitrogen is enormously increased if tested by 
analysis. This fact seems to have been utterly 
ignored by all investigators of the sewage question, 
but notably so in official reports. 

It henee follows that, as the circumstances just 
described are almost constant in the United King- 
dom, that—as a kind of iso-pluvial line may be 
drawn in certain parts, at least, of England—that, 





also, a kind of iso-sewage line may, under carefully- 


| considered circumstances, be also drawn, the science 


| 
i 


| 


} 


’ 
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sideration of an increase of the workman's share in mmeree, professes, chiefly by its graphical pro 
the price ? . ecounts, to afford a comparison of the prices 
Joes not the increase in the market value of | of the chief articles of commerce, it will be con- 
certain articles of demand, within a certain period, | sidered sufficiently important here to lay the | 
as, for instance, of hair, ateel, and the like, or the | ¢ test possible stress upon the historical aspect | 
decrease of others, for instance, of whalebone, | represented only in individual groups. 
hair-powder, and so on, give 48 an insight into Accordingly. with the Vienna Exhibition this 
certain changes of fashion, and the corresponding | year will be combined a special group illustrating | 
changes of taste ? | the history of prices which it is intended to com- 
Does n t, to que te an ¢ xaro pie of anot r de- pri 
scription, the increasing rate of house rent in larg: 1. TI tatement, expressed in money, of the price 
towns, which so greatly exceeds the average rate of | of the most important articles of commerce in the 
salary, unfold to us a gloomy picture of their do lt spectiv countries, at different times, beginning | 
mestie condition, and awake well-founded appre- | at the motest period possible. 
hensions respecting family life? Finally, not to 9. The statement of the contemporaneous rate o* 
multiply examples to a greater extent, does not a! wages, and that for material service, which in re- 
proportionately low remuneration of mental lal quiring a small amount of mental power, does not 
compel us to admit that either a fi and therefore | exceed the average physical stre neath of the adult. 
dangerous division of forces, or that an unsatis- 3. The statement of the price of bread-stuff most 
factory state of education lics at the bottom ? generally consumed during the same pe riod. 
By matters of fact of the kind mentioned, to which t. The quotation of written explanations of the | 
hundreds of instances could be ad led, 1% Can be data mé¢ ntioned in No l to 3 ineluded, and tine 


seen that the history of the price of certain articles | ¢ 1 of their fluctuations. 


of trade, i.¢., a well-founded and strictly critical In the former case, the circumstances connected 





examination of the vy arying prices of the most n-| with production, c nveyance, consumption, and 
portant objects in demand, is calculated to awake a | mercantik policy ; in the latter case the chief so- 
lively interest; and that a universal exhibition, | ¢ja) phenomena, the political changes, the progress 
which places its centre of gravity in the importance | or retrogression of culture, the coinage, and indus- 
given to the instructive element, is greatly tempted | trial legislation, will have to form the chief subject 
to include this toy cin the sphere of its activ ty. | matters for explanation. 
But however easy it may be to justify the formation From the very nature of what is to be comprised 
of such a group, it is nevertheless difficult on the | within this special group, the indispensable neces- 
other hand to determine its arrangement and the| sity of the co-operation of the largest possible 
carrying out of the same; to specify the objects | number of scientific men is evident. The high in- 
which ought to constitute iM, and to p¢ int out th terest with which this part of the Exhibition will 
sources from which they should be derived, | offer, and the circumstance that by this means the 
Subject to continual fluctuation, as all objects of result of the exploration of book will be made 
commerce are in their relative value, there exists, as ymprehensible to all, and that thus the people 
is generally known, no unchangeable and inflexible | wil] e 1in an insight into a field of political economy, 
indicator of value Even the universally acknow- apparently arbitrary, but in reality subject to strict 
ledged indicator—money—is also merchandise, and | laws, entitles us to hope that to this part of the Ex- 


as such, subject to the general law of the fluctuation | hibition international co-operation will be secured, 
of value of all commercial articles, which fluctuation | which co-operation is essential for its success. 

arises from the development of culture, Who has; The copyright of these representations, difficult 
not observed the fluctuating purchasing power of/as no one can deny they are, but certainly most 
money even within a proportionally short space of | meritorious. will be secured by the statement of the 
time, and at the same time the circumstance that it | author's name. and of any data which he may wish 
is by no means to be accepted as a basis of com- it » have written and attached to the objects ex- 


parison between far distant periods? : | hibited, and by inserting the same in the catalogue. 
rhe average quantity of corn required by man- : : 
kind may seem better adapted for this comparison, NOTES ON SEWAGE. 


as being almost always the same. But the moment | Is a preceding article* both special and general 

we leave the present, with its superior system « fT ca ses were noticed that influence the periodic 

variation of the quality of sewage so far as chemical, 

geological, and physiological circumstances are con- 

cerned. A series of very interesting facts, however, 

yp up if certain mechanical considerations are 
l 


conveyance, and throw a retrospective glance on 
times past, we meet with the greatest fluctuations 
of price, just in this very article of corn, as an object 
of most pressing demand, and which fluctuates in| ,, 
the quantity appearing in the market. studie 
rhe same may be said respecting many other ob- An increased flow of sewage, caused even by rain- 
jects which have been proposed as indicators of fall, presents the anomalous result of an increase 
here d hich, Me them, however, gives nel secure! of the nitrogenous and other manurial valuable 

ass, Which, for instance, vegetation affords, a8 a ....4...46. Sunnoains , — . 
comparison of the climate of the present with that | ¢ — p guy "oats a es SS ae 
of the past, or as a means of judging of the in- ie ii bd a & , re a ate “ld al RTL, a 
" | 1 ANALYSIS 0} the sewage would show an im prover 
fluence of different latitudes. manurial condition. This we first ascribed to the 
' And yet it is of considerable importance to make washings of the roadways bringing down the ammo- 
oe Gah wd including every error, but yet ad- | niacal city inet of horse, &e., droppings. In fact, 
maltting of high peobability. may perhane be found this would solve the difficulty, but further examina- 
8 eee) ay pore MG | tion showed that such a solution was simply partial 

in a combination of several elements, as, for in- | ‘iS omtteh 
. te . in its character. 

rr. m one the ot of a certain article,| 4 careful examination of a sewer will disclose the 
” general remuneration of a certain average | ¢.. ; ieee ppeatrrstgy PIL ee : 
amount of material performance, and the price ‘of feet that es the 6 the fen ae bse evap hes 
the chief breadstuff, } nitroge nous matters become < epositer on the ons. 
: ‘ a es eee _ | Now, by a well-known process, nitre (nitrate of 
This combination shows the purchasing powe 4, ORY | potash) has been prepared by mixing animal matter 


€ e { a at is 4 “On iderattwon of al } o” 4 
t that time, and, what is a TO reten }with lime. Precisely the same state of matters 
suportance, u demonstrates the social tmportance of | _ Pw . inj sinsiepritithinasdats 


ce 


| 


| 





of the sewage problemis yet far more inits infancy 
than is suspected, 

If, however, the rainfall becomes continuous, the 
consequence is that the richness of the sewage be- 
comes rapidly lessened. The resulting effect is pre- 
cisely that which occurs in places possessing a large 
constant water supply. ‘The value of the sewage, 
whether in regard to its utilisation by irrigation, or 
by chemical methods of precipitation, quickly 


|arrives ata point that renders it all but valueless 


for either method. 

The fact, which is all but self-evident, shows how 
desirable it is, whenever possible, to receive the 
surface drainage separately from the sewage, so 
that the latter may be treated in its normal state 


| by any process that may be decided on. 


Some interesting facts arise in regard to a kind 
of natural precipitation of the soluble and suspended 
matters of the sewage brought about by the soil 
with which the rain has come in contact. This has 
been found to occur in Aberdeen, the washing of 
the roadways and pavements being capable of 
acting as a precipitant. Clay acts in a precisely 
similar manner. Hence, in any place where abun- 
dance of this “earth” exists, rainfall passing over 
it and entering the sewers will purify the latter to 
an extent far beyond that which could be ascribed 
to the flush of water alone. During the period of 
observations at Leamington this curious and valuable 
effect was invariably noticed whenever large rain- 
fall was experienced. Many thousands of gallons 
of previously offensive sewage, resting in four 
canals, were then rendered sweet. On this fact 
may perhaps depend part of the efficacy of the 
ABC process, in which a large amount of clay is 
employed. 

In the present faulty condition of the sewers of 
most large towns, a heavy fall of rain has conse- 
quently a most beneficial effect. It has already 
been pointed out that in most sewers there exist 
places where deposits accumulate, and eventually 
decomposing, produce offensive and dangerous 
gases. These deposits are not only then wasted 
away, but earth is deposited, which for a time will 
act as a deodoriser. In fact, a kind of natural 
earth-closet is formed, having precisely a similar 
effect to that induced during irrigation on the land, 
or by some chemical processes. 

Directly connected with these facts is the con- 
sideration of the effects produced by manufactures 
on the sewage. Their refuse, like the rainfall, 
should, in all cases, be kept from the sewage. ‘The 
peculiar circumstances of Birmingham, in this 
respect have been referred to on page 192 ante. At 
Saltley, where the sewage is now received for the 
purposes of settlement and separation of solid 
matter, previous to a limited use of the resulting 
liquid for irrigation purposes, that sewage presents 
no very striking peculiarities. But so soon as the 
‘‘pickle” sent as a refuse from the metal works enters 
the sewage, immediate decomposition of the sulphate 
of iron, which constitutes the waste “ pickle,” takes 
place. A most fetid smell is produced which is 
almost intolerable to those first experiencing it. 

At the same time, however, some other and 
highly important changes take place. Much of the 
dissolved organic matter is precipitated in an in- 
soluble form, affording an instance of a spontaneous 
chemical mode of treatment. If a bottle of sewage 
thus acted on be allowed to settle, the supernatant 
liquid will become perfectly clear and inodorous. 
Such has been kept for some months in that state, 
while bottles of London, Leeds, and Leamington 
sewage would, during the same period, become 
more offensive, and positively disgusting, to taste 
or smell, It becomes in fact, a question as to how 
far the refuse of certain manufactures, notably 
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metal, may be employed for treating sewage in 
the manner above stated. 

Turning next, however, to Leeds, an entirely 
different class of manufactures is prevalent, as for al 
chemical results of the iron works there carried on no 
parallel exists with Birmingham, the metal werks of 
Leeds requiring little or no “pickle” to cleanse them. 
In the latter town the most extensive cause of the 
sewage disturbance is the refuse of dye, chemical, 
and similar works, which presents problems for 
solution that have the highest chemical and sanitary 
interest.‘ A large proportion of the refuse of Leeds 
manufactures consists of dissolved and suspended 
animal and vegetable matters. Instead of the com- 
paratively even flow of sewage, in dry weather, 
that may be noticed in regard to the London sewage 
at either Barking or Crossness, the Leeds sewage, 
at its outfall near Knostrop, presents, sometimes, 
ilmost momentarily changes of the most remarkable 
character. Its average quantity is about 1) million 

illons per 24 hours ; but still, with this great flow, 


colour, smell, &c., are continually changing. 
m about § a.m. to 7 a.m. the sewage is normal, 
hut from that period to 6 or 7 p.m. it alternates 


arising as 
refuse runs 
richest sewage 
1 the amount 
at and at the 


black to, sometimes, white, 
ponderance of dye 
wn, At from noon to ] p.m. t 
rally flows away, at which per 
solid faecal matter is often very g1 
y maximum. 
ym the last fact arises a sing instance of 
cial habits of the peopl being indicated by 
The thousands of operatives have, at 
only middens not connected with the sewers. 
{At many of, or perhaps most of works, during 
daytime, their excreta are conveyed into the 
ers Here again is another difficulty presented 
i treatment of the well worthy of 
further investigation by all interested in its utilisa- 


neariy 


or cn : l 


lay 
lial 


the 


sewage 
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irge amount of vegetable and animal matter 
lved and suspended, as seen in the Leeds 
ige, may also be noticed in most of the large 


ifacturing towns in the kingd where, at 

dyeing iscarried on, Hence one cause of the 

ry offensive character of that sewage if allowed 

t and decompose. It, in fact, seems desirable 

f such refuse should, under existing circum- 

es, be still thus allowed to reach the sewers, it 

uht to be imperatively demanded that some means 

»lorisation should be carried on before its being 
harged from the works. 


THE CLEVELAND DISTRICT. 
Iirrnerto the development of the Cleveland iron 
ude has chiefly taken place in and around Middles- 

gh. ‘The tendency of progress would now seem 
r to radiate from than towards that 
town, not because Middlesbrough has in any 
been “ played out,” but because land has risen 
isly in value, and because the facilities for 
carrying on of large works, and especially blast 
are gradually. diminishing. The site of 
g-iron works must necessarily be much more ex- 
ve than what is required for the simple laying 
of the mechanical appliances and subsidiary re- 
ites; a large extent of ground is required for 
itof slag. In Middlesbrough orits immediate 
t is now difficult almost to impossibility to 
the land essential for this purpose, and the 
of new works have, therefore, sought 
where what could not be obtained nearer the 
ital of Cleveland. 
Probably there never was an epoch in the history 
the North of England iron trade when so many 
¥ works were in progress, or in contemplation, 
ut the present time. Altogether there are up- 


converge 


rmot 


rurnaces, 





rds of twenty additional blast furnaces being 

1. The average weekly production of a 
Cleveland blast furnace is 400 tons. ‘This, there- 
f represents an addition of over 8000 tons per 


k, or something like half a million tons per 
nnum to the present production of the Cleveland 
Che money value of this additional out- 
put, assuming the basis to be 4/. per ton, will be 
1),0002. per annum, and it is an undoubted cer- 
tainty that the value of the Cleveland pig-iron trade 
be increased by at least this amount within the 
xt twelve months, ‘The finished iron trade is in- 
creasing in a corresponding ratio, as we may have 
asion to show in a future article. 
Of the new works in course of erection, the prin- 
cipal are those of Messrs. Downey and Co., at Todd 
Point, Messrs. Robson and Co., at Coatham, Mesars. 


i 


| 





Ross, Willis, and Co., at Skinningrove, and Messrs- 
Thomas Richardson and Co., at Hartlepool. 

Todd Point is situated half way between Eston 
land Redcar, and has hitherto been a sort of ferra 
incognita, inaccessible to railway communication— 
there being no railway station—and having nothin 
but a farmhouse and its uneuphonious name to mar 
its existence. Messrs. Downey and Co. might, how- 
ever, have hit upon a worse site for their new works. 
It is in the immediate vicinity of the richest iron- 
stone in the Cleveland hills, to which it has easy 
access by rail, and being on the seaboard, there is 
a ‘‘ tip” for the slag of unlimited extent. Only three 
furnaces are being erected just now, but it is in- 
tended in course of time to extend the works, which 
will employ about 300 hands. 

A little further on, Messrs. Robson and Co, and 
the Marton Iron Company are each building two 
furnaces at Coatham. No blast farnaces have yet 
been put in operation within 6 miles of this place, 
but the sites acquired by the new firms are most 
advantageously situated, and as the furnaces are 
built in the most approved manner, with every at- 
tention to economical working, they are likely to 
do a large and lucrative business, Messrs. Robson 
and Co's. furnaces are on the Kirkleatham estate, 
about 5 miles from their mines of that name, which 
are now being developed. The mine will be “ won” 
by a slope drift, about 250 yards long, and it is in- 
tended to produce 1000 tons of stone per day. A 
tramway will convey the stone from the mines to 
the furnaces. Jt is expected that operations will 
be commenced both with the blast farnaces and 
the mines in the course of the ensuing spring. When 
that time comes, there will be employment for 1500 
additional workmen in the district, and house ac- 
commodation is now being provided for their re- 
ception. 

Skinningrove is a small mining village on the sea- 
coast between Saltburn and Whitby. The site 
which Messrs, Ross, Willis, and Co. have acquired 
here for their new blast furnaces is on an eminence 
overlooking the sea, and about 100 yards from the 
cliffs, over which they will have a splendid “ tip” 
for their slag. These will be the only works of 
their kind between the two coast towns named, and 
they have been erected in this isolated locality in 
order that they might be carried on in connexion 
with the mines which are being opened out by 
Messrs. Ross, Willis, and Co. on the same estate. 
‘Two shafts have already been sunk —one 10 and the 
other 40 fathoms in depth—and the mines will be in 
full operation in the course of a few weeks. ‘The rail- 
way facilities of this district are soon to be increased, 
and it is quite likely that the new furnaces are only 
the pioneers in what will ultimately become an im- 
portant centre of the iron trade. Like most of the 
other furnaces in Cleveland those of the Skinningrove 
will be about 80 ft. in height, and will use the eup 
and cone apparatus, with other necessary appliances 
for the utilisation of their gases. It is on the cards 
to construct a jetty at Skinningrove, which will 
allow of iron being shipped without first having to 
be conveyed per rail to either Hartlepool or Mid- 
dlesbrough. 

Coming next to West Hartlepool, a distance of 
something like 30 miles from Skinningrove, we find 
the first blest furnaces in this district being erected 
by the firm of Thomas Richardson and Sons. The 
Messrs. Richardson carry on malleable iron works 
and shipbuilding operations on a large scale at this 
flourishing port. Previous to 1867, they were ship- 
builders only, but in that year they acquired the 
finished iron works that belonged to the ill-starred 
firm of Pile, Spence, and Co. Since then they have 
largely extended and improved the original works, 
until now they are among the largest in Cleveland. 
Last year the firm determined to build blast furnaces 
in connexion with their malleable iron works, their 
object being to have everything within themselves, 
from the ernde pig to the highly finished plates, 
bars, and angle iron necessary for their shipbuilding 
purposes. There are only three furnaces now in course 
of erection, but it is intended before long to adda 
fourth, and when that is done it is calenlated that 
the pig iron produced on the premises will be amply 
sufficient to meet all the requirements of the finished 
iron works. 

In addition to the five new works we have named 
there are several more or less considerable exten- 
sions of existing works projected or in eg 
Messrs. Bell Brothers are about to lay the foun- 
dations of two new furnaces at their works at Port 
Clarence, and if trade remains satisfactory, it is in- 
tended before long to add one or more to that 


number. This firm had at one time under con- 
sideration the iety of aye | the new furnace, 
ted by Mr. Ferrie, of the Monkland Iron and 


Steel Works, and now largely adopted in Scotland ; 
but Mr. Isaac Lowthian Bell who visited the 
Monkland Works specially with the view of seeing 
Mr. Ferrie’s furnace in operation, was afraid that it 
would not suit the soft coal of South Durham, 
ap it answered admirably the conditions of 
the splint coal used in the Scotch furnaces, The 

ew furnaces at Port Clarence are, therefore, to be 

milt in harmony with those already in existence, 
80 ft. in height, and 25 ft. at the boshes, 

At the works of Messrs. William Whitwell and 
Co., South Stockton, the North of England Indus- 
trial Iron and Coal Company, Carlton, near Stock- 
ton, the Tees Bridge Iron Company, Stockton, the 
Lackenby Iron Company, Middlesbrough, and the 
Ferryhill Iron Company, new furnaces are being 
built as fast as the work can be pushed forward. 


PROFESSOR RANKINE AND NAVAL 
ARCHITECTURE. 

Ix fulfilment of the promise made last week, in 
our sketch of the life of the late Professor Ran- 
kine, we now proceed to take a brief review of the 
contributions which that eminent engineer made to 
the science of naval architecture. 

It seems very probable that Professor Rankine 
never gave any special attention to this subject 
until the year 1857, the second year of his profes- 
soriate. lis powerful and comprehensive mind 
was not content with simply regarding ships as 
mechanical structures, capable of doing a certain 
amount of work when a certain amount of power 
was exerted through them, He well knew that, in 
order to realise the great principle of economy in 
construction, it was necessary to combine the 
greatest amount of strength and carrying capacity 
with the least possible weight as regards the ma- 
terial used, and that, besides strength and capacity, 
a ship required stability and speed. He also knew 
what Bossut and other French mathematicians had 
done in the way of investigating the principles of 
the stability of ships, and how those principles had 
been applied in the French navy ; while, in respect 
of the question of speed, he also knew that Mr. 
Scott Russell had performed many experiments on 
the resistance of vessels and the transmission of 
waves, and that on the results of those experiments 
he had developed his famous system of “ wave 
lines,” which had been put into practice with sue- 
cess both by Mr. Russell himself and other ship- 
builders. The main principles of that system, 
namely, that the figure of the water lines and of a 
ship should be that of a wave, and that the lengths 
of her bow and stern, best suited to a given speed, 
were respectively the half-lengths of waves of cer- 
tain kinds, which travel aging | with that speed, 
Professor Rankine regarded as being founded to 
some extent on analogy, and not on strict demon- 
stration. Still, however, although he considered 
Mr. Russell's system as not being absolutely the 
best, it was a good approximation to the best sys- 
tem, and he was fortunately able to say, in the 
year 1858, in the “Report on the Progress and 
State of Applied Mechanics,” of which we spoke 
last week, that ‘‘ considerable progress has of late 
been made both in the theoretical determination and 
in the practical use of the law which connects the 
figure, size, and speed fa ship with the power required 
for her propulsion.” This remark doubtless refers, 
among others, to numerous practical investigations 
which he had himself made on the Clyde in conjune- 
tion with his friend Mr. James RK, Napier. 

The immense service which Professor Rankine 
was destined to afford to the science of naval archi- 
tecture may be traced toa very simple circumstance, 
namely, to a question put to him in an almost casual 


way by Mr. J. R. Napier, regarding the engine power 
required for propelling a vessel which he had con- 
tracted to build for a Russian company. In his 


contract, Mr. Napier had, under a heavy penalty, 
undertaken to provide a vessel capable of carrying 
a certain amount of tonnage, and have a certain 
amount of capacity on a given draught of water, 
and, when loaded and carrying 90 hours’ fuel, to 
steam at a given rate (between 113 and 12 knots 
per hour), and not consume more than a given 
weight of fuel (3 lb.) per horse power per hour. 
From these data the contractor had laid down the 
lines and determined upon the length and breadth 
of his vessel, and in order to get the opinion of Pro- 
fessor Rankine on the amount of engine power to 





be employed, he mentioned the necessary data to 
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him. In a few minutes the learned professor com- 
pleted the calculation involved in the problem, and 
greatly surprised Mr. Napier by the readiness with 
which it was accomplished, inasmuch as he had 
never thought that the problem involved such 
elementary data as are concerned in the resistance 
offered to water flowing through an iron pipe at a 
high speed. That there was any such connexion 
appeared to him to be quite paradoxical, but the 
yaradox immediately vanished when he saw from 

-rofessor KRankine’s explanation that the ws 
method of computing the resistance comprehended 
not only the force with which the friction directly 
opposes the motion of the ship, but the resistance 
that is indirectly caused by friction through the 
heaping up of the water higher at the bow than at 
the stern, and that the only resistance of practical 
importance interfering with the motion of a ship is 
that produced by friction. Mr. Napier was so 
thoroughly satisfied of the adaptability of Professor 
Rankine’s theory to vessels of all kinds and dimen- 
sions—to vessels which he had built, having 2400 
square feet of surface, 6000 and 10,000 ft.—that he 
immediately laid down fresh lines for the vessel 
which he waa about to build, taking 14 ft. from the 
length and adding 4 ft. tothe breadth. The results 
of the trial of the vessel—the Admiral—amply de- 
monstrated the correctness of the-principle, and its 
adoption at once led to the construction of much 
stronger, safer, and more handy vessels, cheaper for 
the builders, and more economical for the owners, 
than the long, narrow, parallel-sided vessels which, 
fifteen or eighteen years ago, had so often disap- 
pointed both, 

Numerous trials of the Admiral and other vessels, 
together with experiments conducted conjointly by 
Professor Rankine and Mr. Napier, justified the 
former in predicting the speed of the Great Eastern 
before her intended speed had been authoritatively 
announced. He considered her to be, while still 
unfinished, a beautiful example of good figure and 
proportions, and the finest specimen then (1858) 
existing of the application of the true principles of 
strength to soul construction. With eleven thou- 
sand indicated horse power, which was understood 
to be the intended power of her engines, the speed 
would, according to Professor Rankine's method of 
caleulation, probably be between fifteen and sixteen 
knots per hour when loaded, and capable of in- 
crease - working the engines up to a higher power, 
and by the aid of sails. In an article which he 
published in the Pdilosophical Magazine for April, 
1859, he also correctly predicted the speed of the 
vessel with different amounts of engine power. 

The method of calculation devised by Professor 
Rankine, and first used by him in the year 1857, 
was given to the world at the British Associa- 
tion meeting held at Manchester in the year 1861. 
As read at that meeting the account was very con- 
densed, but it was fully illustrated by a table of 
examples. Various mechanical journals for Octo- 
ber, 1861, contained it, and some further explana- 
tions appeared ina paper on ** Waves” in the Philo- 
sophical Transactions for 1862. It was afterwards 
developed at considerable length in a paper on 
“The Computation of the Probable Engine Power 
and Speed of Proposed Ships,” read before the In- 
stitution of Naval Architects, March 19, 1864, after 
it had been practically used during a course of six 
years. After obtaining a sufficient number of 
reliable data from experimental results, Professor 
Rankine deduced a general formula for the resist- 
ance of ships having such figures as a occur 
in steamers, The following, which appeared in the 
Civil Engineer and Architect's Journal tor October 1, 
1861, may be regarded as the statement of it: “‘ The 
resistance of a sharp-ended ship exceeds the re- 
sistance of a current of water of the same velocity 
in a channel of the same length and mean girth by 
a quantity proportional to the square of the greatest 
breadth divided by the square of the length of the 
bow and stern.” The coefficient of friction adopted 
was the constant part of the expression deduced by 
Professor Weisbach from experiments on the flow 
of water in pipes, namely, f= .0036—a value which 
has given results corroborated by practice for sur- 
faces of clean painted iron. 

Soon after the formation of the Institution of 
Naval Architects Professor Rankine found a con- 
genial field for the development and application of 
his extraordinary powers of mathematical analysis, 
especially in respect of the rolling of ships, the 
straining action of the different kinds of vertical 
cecillation upon a ship, the action of waves on a 
ship's keel, the m ical principles connected 


with propeller shafts and screws, steam line surfaces, 
&e., and, as might have been predicted, he was not 
long in obtaining a foremost position in that Institu- 
tion. He read his first paper to the Institution in 
1862. In it he dise the theory of rolling ships, 
which formed the subject of a paper read by Mr. 
Froude at the preceding meeting (1861); the 
second meeting of the Institution Dr. Woolley and 
Mr. Crossland also discussed Mr. Froude’s theory in 
the same year. Rankine’s paper was certainly one 
of the most important contributions ever made to 
the theory of naval architecture. Speaking at the 
meeting in 1863, of the three papers by Froude, 
Crossland, and Rankine, Mr. Scott Russell said : 
** One, full of elegant thought and exact measured 
investigation, was by Mr. Froude; a second by Mr. 
Crossland, who grapples with the formidable diffi- 
culties of a sea-wave notion with a clear insight and 
a vigorous mechanical discrimination before which 
many of these difficulties have disappeared ; and in 
a third paper, Professor Rankine has offered us a 
clear discrimination between those phenomena in 
wave-motion which are the result of gravity acting 
on disturbed water, and the effects of the revolving 
motion of the water particles which form the me- 
chanism of propagation of sea-waves.” 

During the fourth session of the Institution 
(1863), Professor Rankine read a paper on one 
which Mr. Froude submitted at the third session, 
the title of Professor Rankine’s being ‘‘ On the 
Comparative Straining Action of Different Kinds of 
Vertical Oscillations upon a “yo This was 
followed, in 1864, by one on “* The Action of Waves 
upon a Ship’s Keel,” the main objects of which 
were to point out certain classes of data which it 
was desirable to ascertain by experiment and ob- 
servation, and to furnish a theory by means of 
which those data might be made scientifically and 
practically available when they should have been 
obtained. The author set out from the same lead- 
ing idea with Mr. Scott Russell, namely, the 
tendency of the action of the water on a deep keel, 
or a sharp floor to make the ship roll against the 
waves, but he investigated the subject in a different 
manner, and arrived at independent, and in some, 
though not in all respects, different conclusions. 
They were obtained by a mathematical process and 
expressed in a geometrical form, and harmonised on 
the whole With the results arrived at by Mr. Froude 
from a general consideration of the question. In 
the course of the paper Professor Rankine showed 
that there are two sets of forces exerted ona ship by 
a series of waves, namely, the hydrostatic pressures, 
tending to make her roll wits the waves, and the 
impulse of the particles of water upon the keel, 
tending to make her roll against the waves. 

In the same year Professor Rankine contributed 
a paper to the Institution on “ Isochronous Rolling 
Ships,” in which he designed to give the exact solu- 
tion of the problem of constructing a ship so as to 
roll isochronously. ‘That solution is embraced in 
the following proposition: “To make an isochro- 
nous rolling ship, the metacentric evolution should 
be the havebane of a circle described about the ship's 
centre of gravity, and through her metacentre ; and 
consequently, the metacentric involute should be an 
involute of the involute of that circle.” This was 
followed, also at the fifth session, by a paper on 
“The Uneasy Rolling of Ships,” which was pre- 
eg by Rankine to meet the wish qin by 
Mr. Froude that he should publish a detailed in- 
vestigation of the complex motion which takes place 
in ships, when rolling is combined with a vertical 
oscillation of the ship’s centre of gravity, or bodily 
rising and sinking of the ship relatively to the 
water, a motion for which Professor Rankine pro- 
posed the term “ dipping.” 

One of the most important papers which Pro- 
fessor Rankine communicated to the Institution of 
Naval Architects, was entitled, ‘‘On the Mechanical 
Principles of the Action of Propellers.” It was 
read in the year 1865, and its aim was to put what 
—— to the author to be the correct theory of 
the action of propellers into a shape adapted for 
practical application, and to illustrate it by examples 
Pounded on the trials of actual ships. Mr. Froude, 
in speaking of this paper, said that, as regards the 
general principles of propulsion, and their relation 
to the conditions of the water to which the ship is 

iving motion while she is traversing it, Professor 
nkine’s paper seemed to him to have treated the 
subject in a manner at once thoroughly sound and 
exhaustive. Of ef ee read in 1865, on “A 
Proposed Method of Bevelling Iron Frames in Ship- 





building,” little need be said. 


Conjointly with Mr. James R. Napier, Professor 
Rankine devised a balanced tr for screw 
steamers, on which a short paper from the latter 
was read before the Institution in 1866. The in- 
vention was one of marked ingenuity, but notwith- 
standing its advantages it failed to find favour with 
the Lords of the Admiralty, for whose vessels it was 

ially suited. In the seventh and eighth ses- 
sions, Professor Rankine submitted two short 
eae on ‘ Finding the Most Economical Rates of 
Expansion in Steam Engines,” and ‘‘ Some Remarks 
on Apparent Negative Slip ;” and in the years 1868 
and ]869 he communicated to the Institution papers 
on ** Waves which Travel along with Ships,” and 
on the “Calculation of the Stress in Propeller 
Shafts.” 

‘On Stream-Line Surfaces” was the title of a 
paper read before the Institution in 1570, in which 
Professor Rankine gave a summary of the principal 
results of a mathematical investigation, of which 
the details had been communicated to the Royal 
Society. In it he gave definitions of stream lines, 
elementary streams of fluids, and sfream-line surfaces ; 
and he afterwards showed the application of stream 
lines with one pair, or two or more pairs of foci to 
forms of ships. ‘This was certainly one of the most 
difficult subjects ever attacked by Professor Ran- 
kine. Both Mr. Froude and Dr. Woolley candidly 
admitted, in the course of the discussion which fol- 
lowed the paper, that its author had led them be- 
yond their depth; but they both generously paid 
the most handsome compliments to him for throw- 
ing some scientific light upon problems that had 
previously been beyond the grasp of even the most 
eminent mathematicians, Dr, Woolley thought 
that every year would enable naval architects to 
bring more and more into poe form, and prac- 
tical application for shipbuilding, those results which 
Professor Rankine had communicated to the Insti- 
tution. He communicated another paper to the In- 
stitution at the meeting held last year, the subject 
being the rolling of ships. It was also a paper of 
extraordinary ability. 

Professor Rankine also communicated several 
papers to the Royal Society of London on subjects 
connected with the science or naval architecture; 
the titles of four of them are as follows: ‘ On the 
Exact Form of Waves near the Surface of Deep 
Water” (1862); **On Plane Water Lines in Two 
Dimensions” (1863); ‘On Waves in Liquids” 
ser ; * Onthe Mathematical Theory of Stream 

anes” (1872). He also made the British Associa- 
tion his debtor, having communicated papers to 
several of its meetings on such subjects. Among 
the last of which we find any record there were two 
read at the Liverpool meeting in 1870, the subjects 
being ‘“* An Investigation of the Mathematical 
Theory of Combined Streams,” and “ On the 
Thermodynamic Acceleration and Retardation of 
Streams,” the former appearing in full in the Pro- 
ceedings of the Royal Society, and the other in the 
Philosophical Magazine for October, 1870. At Liver- 
pool, tthewiee, the late professor delivered one of 
the evening addresses to the British Association 
members and associates, his subject being “ Stream 
Lines and Waves in connexion with Naval Archi- 
tecture.” Many of our readers have doubtless a 
vivid recollection of that lecture, and remember 
that even such an abstruse subject could be made 
intelligible to a miscellaneous audience when treated 
by a great thinker who was also a great master in 
the art of exposition. 

Of Professor Rankine’s connexion with the great 
work on “Shipbuilding: Theoretical and Practical ;” 
his connexion with the Royal School of Naval Archi- 
tecture as one of its professors ; or of his prominent 
position as a member of the scientific sub-committee 
of the late Admiralty Committee on Designs for Ships 
of War, it is not n , even though we had room, 
to speak. We have said quite enough to show that 
aman of great intellectual stature has gone from 
amongst us, while no light of equal magnitude has 
appeared upon the horizon to occupy his place, and 
which, for the present, must of necessity remain 
void. 








RAILWAY DISTRICTS. 

Tere has just been issued by Messrs. Stanford, 
of Charing-cross, a railway map of England and 
Waler, which furnishes a vast amount of most 
useful information for all interested in the progress of 
our lines of inland communication. This is one 
which has been prepared by Mr. R. Price Williams, 
an engineer well known for his valuable contributions 





to the statistics of railway working; and it includes 
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the results of a vast amount of labour. Besides givin 
all the railway lines in this country, carefully laid 
down, the map is divided into districts, each district 
representing the area served by some part 
railway company. In laying down these districts 
the plan has been reso to of dividing out an area 
bounded at the sides by lines of different companies, 
equally between those companies, and—in the 
manufacturing districts especially—this apportion - 
ing of the country fairly between the various lines 
has been a work requiring an enormous amount of 
careful labour. The district of each company is dis- 
tinguished by a distinctive colour, and hence the 
proportion of the country served by an i 
fine can be seen ata glance. The results thus ex- 
hibited are most curious and interesting. The map 
shows in a most striking manner how, while the Gréat 
Eastern, the Great Western, and the North Eastern 
Companies have large uninvaded districts, the 
whole of the central part of England is cut up and 
divided out between different more or less com- 
peting companies. The Midland Railway cially 
distinguishes itself by the manner in which it 
branches off into the districts of almost every other 
large company, its territory stretching from London 
northward to Carlisle, eastward to Lynn, and 
westward to Bristol, a range only exceeded by the 
great London and North-Western. 

Mr. Williams, however, has not been content 
with merely dividing out the country into districts, 
but he has had the area of each district carefully 
calculated, and he has taken out the population of | 
each district from the census returns of 1871. Ina} 
Table annexed to the map, Mr. Williams gives the | 
data thus obtained, together with the mileage of | 
each company, the population of each district per | 
mile of railway, and the number of miles of line per | 
ten square miles of district area. From this Table 
we find that, as regards mileage, the list is headed 
by the Great Western Company, who have 1718 
miles of line; next comes the London and North- 
Western with 1472 miles ; next the North-Eastern 
with 1314 miles, and fourth the Midland with 1008 
miles. These mileages, we should add, are taken 
from the Board of Trade returns for 1871. The 
largest district also belongs to the Great Western 
Company, the area of its territory being no less than 
12,019 square miles, while the North- rn Rail- 
way, with but about 20 per cent. less mileage, serves 
an area little more than half as t, namely 6908 

uare miles. ‘The area of the London and North- 
Western district is 6174 square miles, while next on 
the list comes the Great Taster with an area of 
5634 square miles. The area apportioned to the 
Midland Company is 4573 square miles. 

The most populous district is, as might be expected 
from its size, that of the Great Western Railway, 
its population being 4,270,473, or nearly a fifth of 
the whole population of England and Wales, Next 
comes the Para and North-Western district with 
a population of 3,262,463, while third and fourth 
are the districts of the Midland and North-Eastern 
companies, the populations of these being 2,710,879 
and 2,010,440 respectively. 

In the column headed “‘ population per mile of 
railway,” we find the highest figures, namely, 2891, 
opposite the name of the Lancashire and Yorkshire 
Company, while the Midland line serves 2689, the 
Great Western, 2486, the South-Eastern, 2256, the 
London and North-Western, 2216, the Great 
Eastern, 2205, the London and South-Western, 
2178, and the Great Northern, 2006 persons per 
mile of railway. 

The number of miles of railway per 10 square 
miles of district served varies from 3.3 miles in the 
case of the Lancashire and Yorkshire Company to 
1.38 miles in the case of the Great Eastern Rail- 
way. The second highest number belongs to the 
London, Chatham, and Dover Company who have 
3.08 miles of line per 10 square miles of area served, 
while the London and North-Western and the 
Manchester, Sheffield, and Lincolnshire have each 
the same number, namely, 2.38 miles. The 
summary for the whole of England and Wales is 
as follows : 





Miles of railway (1871) 10,850 miles 
Area... wae én +. 58,820 sq. miles 
Population (1871) sis 22,704,108 

r mile of railwa 093 


Miles of railw 

of area ase = 1.86 miles 

We have contented ourselves in the present 
notice with directing attention to some of the 
leading facts which Mr. Williams’s labours have 
revealed; of the lessons which these facta teach, 
and the deductions to be derived from them we 


ay per 10 square miles 











Sulzer Brothers, of Winterthur, have been introducing a 


variable expansion gear. 
two-page and other illustrations which we gave in our last 
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much interest by a number of our readers; these illustrations, 
we may add, having been prepared from drawings for which 
we are indebted to Messrs. Sulzer. 

Before describing the particular engine illustrated, we may 
say that the leading characteristics of the Sulzer engines— 
whether of the condensing or non-condensing class—are the 
arrangement of the valve geat and the construction of the 
valves themselves, the design of the latter being based, in fact, 
upon the principle of the ordinary equilibrium double beat 
Cornish valve. The cylinder is provided with a distinct 
admission and eduction valve at each end, of which the 
former valves are placed under the control of the governor 
in such a manner that a correct steam admission, a er 
from 0 to 70 per cent. of the stroke, is obtained. All the 
valves derive their movements from one shaft, which is 
of bevel 
to the 
motion 


driven direct from the crankshaft by means 
and which is placed in a position par 
the cylinder. This shaft likewise 


eek 


allel 
imparts 





section in Fig. 7, from which it will be seen that Messrs. 
Sulzer shape the guiding surfaces cylindrically, in order to 
enable them to adopt the convenient plan of boring out the 
guiding faces in the same axis with the cylinder. There 
are ample surfaces provided for, and the cast-iron 
crosshead ks 
easily taken up. The 

and crankshaft, are made of 
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2 {t. 2hin. above ground level. Steam jackets are applied 
beth along the barrel and at the ends, and the barrel is, 
moreover, coated with a threefold envelope made up of 
cement, felt, and wood. The cylinder is supported by a 
hollow bracket, open at the sides, and made of the form 
shown in Figs. 1 and 2, and in the general views which 
we published last week. The diameter of the steam pipe is 
44 in. inside, and that of the exhaust pipe, leading to the 
condenser, 5} in, 
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Turning now to the general arrangement of the improved 
valve gear as designed and patented by Meassra. Sulzer, we 


refer for that purpose to Figs. 1, 2, and 5 of our lithographed 


sheet, which show that the admission and the exhaust 
valves, which are placed at the upper and at the lower 
ler respectively, derive their alternate 
movements fror a shaft revoly ing alongside the cv linder, 
and which is driven direct from the crankshaft by bevel 
gear as we mentions d at the commencement of this notice. 
Upon this motion shaft are fixed two eccentrics and two 
cams, which actuate the valves in the following way As 
regards the exhaust valves they receive their invariable 
motion merely from the cams and the valve rods in such a 
manner that they are opened and closed regularly at a 
certain fixed point of the stroke dependent upon the posi- 
tion and throw of the cams by which they are driven It 
will be observed, on examining the cross section, Fig. 2 
that the shape of the cams is such that the exhaust 
valves are quickly opened, and that they remain constantly 
open during the whole duration of the stroke, when they 
are again quickly closed by the action of the spring placed 
below the valve-spindle guide. The arrangement of these 
valves allows any water which may collect in the cylinder 
to escape freely. , 

In the case of the steam valves, however, which are 
moved from the eccentrics and rods, the arrangement is 
different. As will be seen the admission valves are worked 
by the action of the eccentrics in such a manner that were 
the point of cut-off not placed under the control of the 
governor, they would be opened and closed in a similar 
manner as the exhaust ralves. But in order to obtain the 
advantages of an automatic variable expansion gear, 
dependent in a comparatively simple manner upon the 
action of the governor, Messrs. Sulzer have devised the 
ingenious arrangement represented by the cross section 
Fig. 2. According to this plan, a second short shaft is 
placed between and parallel to the cylinder and the motion 
shaft, the governor acting upon this regulating shaft by 
means of a rod and lever. Upon the short shaft above 
mentioned are fixed two levers, which are connected to steel 
sliding blocks, so that these latter are pulled to and fro, 
according to the movement of the regulating shaft. The 
sliding blocks just mentioned bear against steel edges, which 
are fixed between the eccentric rods, and which press upon 
the blocks when the eccentrics move, thus opening the steam 
valves by means of the fork, bell crank, and rod shown. 
Thus the amount of opening, and the point in the stroke of 
the piston at which the valves are again shut, depends entirely 
upon the duration of the plane surface contact between the 
sliding blocks, the downward pressure on the governor rod 
tending to force them out of contact. In the engine we are 
describing, the regulating power is furnished by a governor 
constructed on the plan of Mr. Porter; the action would, 
however, remain essentially the same if any other governor of 
equal sensibility wasemployed. From the arrangement just 
described it will be understood that if the speed of the engine 
increases after the steam valves bave been lifted to a certain 
extent, the governor, acting through the rod and levers. 
above mentioned, causes the sliding blocks to disengage, when 
the valves are suddenly released and simultaneously closed 
by the action of the springs; this operation of controlling 
the steam admission varies, according to the speed of the 
engine and the consequent position of the governor, within 
the wide range of from 0 to 70 per cent. of the length of 
thestroke. The valves, being in equilibrium, or approximately 
80, open and shut promptly, and almost noiselessly, on 











part of the cyl 


account of the air cylinders placed upon the top of the valve 
spindle guides, the air serving as 4 cushion to soften the 
fall of the valves. 

The valyes and the faces are made of very hard cast 
iron, prepared specially for this purpose, and the faces— 
being distinct from the cylinder casting—can be readily 
removed for examination and repair when this should be 
found necessary. Experience with such valves bas shown, 
however, that the wear is almest imperceptible, and that 











being once carefully fitted, such valves keep at moderate 
speeds much better steam-tight than ordinary sliding and 
vibrating valves. All parts of the valve gear, which is 
placed wholly externally, are likewise as accessible as in the 
best-arranged Corliss engine; and a point worthy of special 
mention is the position of the valves immediately upon the 
body of the cylinder, by which disposition the waste steam 
spaces are reduced to a minimum. 

The general arrangement and the construction of the air 
pump and of the condenser, as applied to this engine, is 
clearly shown by Figs. 3 and 4 of our lithographed 
sheet. From these it will be noticed, that the piston 
rod is carried through both covers of the cylinder; that 
end of the rod which projects through the back cover 
being attached to the piston rod of the air pump; 
which latter has a diameter of 7J,in. and, of course, 
the same length of stroke as the cylinder, viz., 3 ft. 
53 in. The injection pipe has a diameter of 2} in. 
and the discharge pipe of 52 in. inside. The air pump 
valves are of india-rubber. We should state, that our 
engravings only illustrate one out of several different 
arrangements for disposing the air pump and the condenser, 
as Messrs. Sulzer place them occasionally also in a vertical 
position in a pit behind the cylinder, or, in the case of 
smaller engines, below the crankshaft plummer block, in 
which latter case the air pump is driven from an overhung 
crank, fixed upon the main crank. 

The toothed fly-wheel has a diameter of 14 ft. 10} in. 
measured on the pitch line, the pitch being 2} in. and the 
corresponding number of teeth 220. The position of the 
fily-wheel which gears into a mortice-wheel is shown by the 
general views of the engine given in our last number, and 
referring to these views, it will be observed, also, that the 
foundation of this engine forms beneath the cylinder and 
the condenser a spacious pit, 5 ft. 5 in. deep; this and the 
peculiar shape of the frame admit at ali times ready access 
to all the working parts of the engine. 

The tests of the Sulzer engine show exceedingly good 
results, and about these we desire to have something more 
to say. The particular engine which we have described 
develops 70 effective horse power (or a useful effect of 
85 per cent.) as measured with the friction dynamometer, 
and running at aspeed of 50 revolutions per minute, with 
a steam pressure of 75 lb. per square inch; this pressure 
being indicated at the engine end of the steam pipe. 
We are informed that from a series of various observations 
with an engine of this size, the average quantity of water 
consumed per indicated horse power per bour, has been found 
to be just 8.5 kilogrammes = 18,7 lb. The corresponding 
quantity of coals used amounted to 0.976 kilogramme = 
2.15 1b., thus the feed-water evaporated per pound of coals 
consumed, must have been in this case ee 02 Ib. 

2.15 
The quantity of water or steam used is, however, the real 
coefficient denoting the efficiency of construction, or the 
economical value of a steam engine, and the consumption of 
but 18.7 1b., stated to have been attained in this case, we 
cannot bat consider as extremely low for a non-compound 
engine. It would be most interesting if Messrs. Sulzer 
would check these results by measuring the units of heat 
discharged with the condensing water on the system in- 
troduced by Mr. B. W. Farey and Mr. B. Donkin, jun., a 
system which we have frequently advocated in this journal, 
on account of the facilities it affords for obtaining strictly 
accurate results. We shall, however, haye more to say 


next week, when we propose to give an account of some very 
extensive experiments made with it at a large mill at 
Augsberg, Bavaria. The annexed indicator diagrams, shown 
in Figs. 1 and 3, have been obtained with engines of the 
same size as the one illustrated this week, and we reproduce 
them from the originals in our possession, in order to show 
the correct distribution of steam effected with this arrange- 
ment of valve gear. The vacuum, however, is not as good 
as it should be. 

We understand that Messrs. Sulzer have already manu- 
faetured nearly 100 engines of this type, varying in size 
from 15 to 200 horse power; a pair of this latter size, 
developing collectively 400 horse power, have now been 
running for nearly two years in the great yarn mill at 
Augsberg, in Bavaria, and it was to the trial of these engines 
that we referred above. These engines have cylinders 27$ in, 
in diameter, with a length of stroke of 4 ft. ll in. and the 
gengral arrangement (except that of the air pump and con- 
denser) is in all respects similar to the engine we have 
illustrated. The diagrams shown in Fig. 2 were 
taken, amongst a great number, from the 400 horse power 
| engines, when running at the normal speed of 40 revolutions 
per minute—corresponding to a piston speed of 394 ft. per 
}minute—and with a steam pressure of 70 lb. per square 
lineh; steam being cut off at 10 per cent. the length of 
| stroke. Of this performance, however, we shall speak next 
| week. Meanwhile we think that the peculiar construction of 
| the engine we have illustrated will be closely studied by 
all who are interested either in the making or in the em- 
ployment of high-class steam engines. 





THE VIENNA EXHIBITION. 

Tax following Rescript of the Imperial and Royal Austrian 
Ministry of Finance, with regard to the Custom House 
Regulations, to be observed in respect of goods sent from 
Foreign Countries to the Vienaa Universal Exhibition, 
1873, dated August 9th, 1872, and published in the Aus- 
trian “Imperial Law Gazette,” xlv., No. 127, has been 
communicated by His Excellency Baron von Schwarz- 
Senborn. Her Majesty’s Commissioners have caused the 
following translation of the Rescript to be prepared for 
the information of Exhibitors in the British Section. 


By Order, 
P. Custirrz Owen. 
Secretary. 
1. The frontier Custom House offices are instru to 


direct, (without opening the packing cases and parcels), all 
Exhibition goods which arrive, accompanied by due certifi- 
cates of admission from the respective foreign Exhibition 
Commissions, to the Chief Custom House Office stationed in 
the Exhibition grounds. 

A list with details of contents of the packing cases and 
parcels must accompany every consignment forwarded by 
each exhibitor, which list will be attached to the permit for 
the goods. 

2. The Chief Exhibition Custom House Office examines 


and removes the seals of each and books all 
the lists specifying the goods arriving with t! its, and 
delivers the goods to respective foreign Commissions, 


whose duty it is to keep an exact account of the goods 
handed over to them, and to submit the same, when required, 
to the Custom House Authorities for inspection. 

3. The list of details of contents which is to accompany 
each packing case and parce! need not contain a ipti 
of 1 goods such as is required by the Customs tariff; it 
will be sufficient that the goods are specified according to 
their commercial denomination, as to kind and quantity. 

It will be the duty of the Chief Custom House O to 
amend the lists of details by the addition of the exact tariff 
classification to which the goods belong, and to complete the 
entries in the register in accordance therewith. 

4. No goods are allowed to leave the Exhibition and its 

recinets without a pro permit. Such permits will be 
issued by the Commiaaion of the country whence the 
have been sent, and must have attac! to them, in order 
to be valid, the seal of the Chief Custom House Office in 
— of having been officially dealt with; the permits for 
oreign guods will be distinguished by their different colour 
from those for inland goods. 

5. Goods which are being sent back to the foreign countries 
must be directed by the Chief Custom House to the 
respective frontier Custom Houses, and accompanied by a 

rmit. 

Ps. For goods which remain in Austria or Hf , and 
within the excise district of Vienna, import duty nod eon- 
sumption excise duty, must be paid, respectively, according 
to the charges made by the Chief Custom House Authorities 


after examimation of t \ 

7. The Exhibition and the owners of the same are 
held answerable, in the first instance, for the custom and 
excise duties; and, next, this responsibility devolves upon 
the respective foreign Commissions. 

This responsibility is transferred to the forwarding agents 
when they take charge of the goods. 

8. Unexplained discrepancies between the actaal contents 
of the packages and parcels as to the quantity and kind of 
the goods and the list of details: as well as the unauthorised 
removal of goods from the Exhibition buildings and grounds, 
and also the unauthorised sale or dis of goods in the 
Exhibition buildings and grounds, will be dealt with accord- 
ing to law. 

9. Tobacco, and goods manufactured of tobacco, are not 
perthitted to be sold in the Exhibition buildings, nor are 
they allowed to be brought away for such a purpose from 
the Exhibition. 

10. Foreign Exhibition objects which have not been pre- 
sented to the Chief Custom House Office for the purpose of 
obtaining the necessary it for their exportation within 
three months after the close of the Exhibition, will be liable 





respecting the economical performance of the Sulzer engine 
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FOREIGN AND COLONIAL NOTES. 

Coal in France.—Increased attention is being devoted to 
coalmining in the Pas-de-Calais, and it is ex | that the 
production of coal in that part of France will acquire a con- 
siderable development during the next few years. In the 
ten months of last year, France imported 5,824,231 tons of 
coal, 3,614,743 tons being received from Belgium. 

A Queensland Printing Office.— Tenders have been invited 
for the erection of a Government printing office at Brisbane, 
Queensland. The building will have a frontage to William- 
street of 88 ft., with a depth of 38 ft., and it will be three 
stories in height. Machine-pressed bricks are to be used in 
the structure; the bricks generally employed in Brisbane 
buildings are hand made, and are consequently very easily 
effected by damp and moisture. 

Welland Railway.—A number of men in the employment 
of the Great Western Railway Company of Canada have 
reached Welland with the intention of remaining there 
during the winter. It is proposed to lay a third rail on the 
Welland Railway, to build new switches, and to thoroughly 
renovate the permanent way on the part leased to the Great 
Western of Canada. 

Western Australian Telegraphy.— Progress is being made 
with a telegraphic line between Perth, Western Australia, 
and Albany, King George’s Sound. A line from Perth to 
Bunbury is to be extended as far as Bassetton, the port and 
principal town of the Vasse district in Western Australia, 
and a new line from Neweastle to Geraldton, Champion 

Jay, is to be commenced in a few weeks. The jarrah poste 
for this line are to be supplied at a cost of 192. 9s. per mile 
by Messrs. Smith and Nunan ; the former of these gentlemen 
constructed the line to Bunbury. 


Western Australian Railways.—Surveys have at last been 
commenced for railways in Western Australia, which, 
although founded in 1829, has not at present a single mile 
of line in operation. The colony is at last making some pro- 
gress, as appears by the fact that its revenue for the quarter 


ending September 30, 1872, amounted to 26,1081., as com- 
pared with 18,8407. in the corresponding three months of 

The Dahlgren Gun.—In 1853 a gun bearing his name was 
invented by Admiral Dahigren, and in 1854 it was formally 
adopted by the United States Government as the standard 
we of the navy. Since that time it has been in constant 


apon 
use, but the admiral has never received a cent for his inven- 
tion, and nothing has ever been paid for its use. Mrs. 
Dahlgren and her children are now asking the United States 
Congress to pass a Bill to decide what sum ought to be paid 

consideration of the benefits derived from the admiral’s 

Water Supply of Constantinople.—The Turkish Govern- 
ment has decided upon establishing another large reservoir 
n addition to the reservoirs already existing at Belgrade. 
The new reservoir is to be constructed under the superin- 
tendence of the engineer officers of the Turkish staff at a 
spot call Sheitan-Déré, near Pirgos. The estimated cost of 
the reservoir is 120,000 Turkish pounds, and the works are to 
be commenced at once. 

Victorian Government Railways.—The receipts of the 
Victorian Government railways for the year ending June 30, 
1872, amounted to 637,6321., and the expenditure to 279,804/, 
or 43.88 per cent of the receipts. This leaves a balance of 
}57 8297. as net revenue for the twelve months. This amount 
was, however, by no means sufficient to cover, the charge for 
interest on the debentures issued by the Victorian Govern- 
ment for the constraction of the lines. 


American Patents.—A committee of the United States 
House of Representatives has under consideration a proposi- 
tion to detach the Patent Office from the Interior Depart- 
ment, and to make it a separate department to be known as 
the United States Patent Office. 


Russian Telegraphy—In January, 1869, the number of 
telegraph stations throughout Russia was 380, and the 
number of telegrams despatched in the empire of the Czars 
in 1868 was 1,491,834. In January, 1872, the number of 
Russian telegraph stations had increased to 648, and from 
these offices 2,860,649 telegrams were despatched during 
1871. 

Dunedin and Port Chalmers Railway.—At the last dates 
from Otago, the railway pier at Port Chalmers was close 
upon 700 ft. out, and, as the line was nearly completed, it 
was expected that the intercolonial and interprovincial 
steamers would meet with accommodation alongside the at 
this month. The depth of water alongside the pier is 18 ft. 
at low-water springs, a channel of this depth, and 100 ft. 
wide, having been cut by a Government steam dredger. 

The Late Horace Greeley.—The Philadelphia ironmasters 
pr is yse the erection of an iron monument to Horace Greeley 
in Fairmount Park. 

American Rail Imports.—The rail imports into the United 
States during the eleven months ending with November, 30, 
1872, were 156,084 tons, against 200,123 tons in 1871. The 
imports in November were very light —only 11,411 tons—but 
of these imports more than one-half were steel rails. The 
production of American iron was doubtless much greater in 
1572 than in 1871; but, on the other hand, there was a larger 
consumption last year. 


Testimonial to Mr. G. L. Reid.—A complimentary dinner 
has been given at Hamilton, Ontario, by Mr. G.'L. Reid, late 
chief engineer of the Great Western Kailway of Canada, to 
the engineering staff of that undertaking, in celebration of 
Mr. Reid’s approaching departure for Europe. After dinner, 
Mr. Reid was presented with an épergne, statuette, and 
album, while Mrs. Reid was endowed with set of jewellery. 

Water Supply of Odessa. — The drought of the 
autumn has given an impetus to the construction ab 





aqueduct which, when com will convey the waters of 
the Dniester to Odessa. iron tubes ipes for this 
duct were d some time since in . 





The United States Navy.—Subject to the sanction of Con- 
gress, the Secretary of the United States Navy proposes to 
construct six steam vessels of war, each carrying ten or more 
guns of large calibre. The hulls are to be built of iron or 
wood, 1 ee The sum proposed 
to be appropriated—or, at any rate, eppennicen. asked 
for—for the construction of the six vessels is 3,000,000 dols, 
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Glasgow Pig-Iron Market.—Since the date of last report 
the price of warrants has continued to advance with few 
fluctuations until Monday, when as high as 129s. cash in ten 
days was paid ; closing much easier, with sellers at 127s, 3d. 
cash. Yesterday the tone was quiet, and there was a mode- 
rate business done from 127s. 6d., fourteen days, to 125s. 9d. 
cash ; closing with buyers at 126s. Sd. cash. Owing to the 
disturbances between the makers and their men, several more 


of the furnaces have been put out. It is, therefore, impossible 
to give definite quotations of makers’ iron. It ma: men- 
tioned, however, that Langloan, Coltness, and C , No. 1 


has been quoted this week at 150s., Gartsherrie at 147s. 6d., 
and Summerlee at 145s. The market for warrants has been 
steady to-day—127s. 6d. to 126s, 3d. cash paid, closing firm, 
buyers 126s. 6d. cash, sellers 126s. 9d. Last week’s shipments 
of 
7311 tons in the corresponding week of last year. 


Large Extension of a Malleable Iron Works.—I under- 
stand that arrangements are being made and plans designed 
for a very large extension of the North British Iron Works, 
Coatbridge, the property of Mr. Thomas Ellis, The arrange- 
ments now in progress embrace the laying down of a new 
engine, a hoop mill, and a wire mill, all of them embodying 
the most recent improvements. The manufacture of wire 
will, so far as I know, be a novelty in Scotland. Mr. John 
Forrest, consulting engineer, Glasgow, has these extensions 
in hand, and in aJorward state. 


Nairn’s Patent Traction Engine--One of these engines, 
the first which has been made in the Kirkealdy district, has 
just been completed by Messrs. J. at T. e, Townsend 
Foundry. Last week the engine drew a cylinder weighing 
10 tons from the works to the railway station, and, notwith- 
standing the slippery state of the in consequence of the 
hard frost, went easily and smoothly along. The locomotive, 
which was illustrated in Exornerntse a short time ago, is 
six horse power, and =e upwards of 5 tons, It carries 
15 ewts. of water (capable of supplying the engine for ten or 
twelve miles), and 8 cwt. of coal in two bunkers fitted up at 
each side of the boiler, the consumption of fuel on an average 
road being about 2 |b. of coal per mile per ton carried. 
The locomotive can also be used for all the purposes to which 
ordinary portable engines are appplied, and can be so adapted 
ina few minutes. It is also suitable for ploughing and 

eral farm work, but when intended for this purpose it is 
fitted with extra wide wheels,’so that a large amount of flat 
surface may be in contact with the ground. The engine is 
designed for a company in Auckland, Few Zealand, 


Glasgow Tramways.—Commendable diligence has lately 
been shown by contractors for the G w tramways. So 
many new routes were opened tor the recent holidays that I 
have failed to keep account of the number now in i 
Of thé 174 miles of tramways authorised by Act of Parlia- 
ment, nine have been comp: and opened for traffic. For 
the week ending last Saturday no fewer than 495,802 fares 
were taken on the Glasgow Tramway Company's cars and 
omnibuses. 


High Tide, and Damage to Govan Graving Dock.—On 
Friday last, with the tide and flood together, water was 


higher in Glasgow Harbour than it had been for thirty woh th 


years, and a great deal of damage to property on the banks 
was the uence. The forpe of the flood was so great 
that a part of the cofferdam ‘at Salterseroft, Govan, gave 
way, and the dock and the whole surrounding excavated 
space were sem tery ype by the _— of the tide, rae 
tractor’s isabled, and his whole arrangements 

time Solan doen into disorder. It is believed that the per- 
manent works have suffered no injury from the flood. Within 
half an hour the tide rose 10 or 12 ft. 


Clyde Trust Meeting—Engineer’s Quarterly 
The ordinary monthly meeting of the Clyde Trust was held 
yesterday, when a very elaborate report was submitted by 
Mr. Deas, C.E., resident engineer, for the quarter i 
Sist December, 1872. It stated that there been 
in the river during the quarter no less than 256,020 eubi 

umerous 


yards of material, and in the Harbour of Glasgow an ad- 
ditional 148,500 = — report an pee n — 
details regarding iving tions, 

river dykes, the new works at Plantation Panag rb on 
Quay Extension, the new cranes, the harbour tramways, 
Stobeross Shed, Pointhouse Road Diversion, Yorkhill Wharf, 
the preparation of parliamentary plans, and concluded by 
voting the work to be i 
sent quarter. 
trustees to Mr. Deas for his satisfactory re 
that he had a large amount of work in 
labours must be vcry great. 


Aberdeen Harbour Board—LEngineer’s Annual Report.— 
Mr. Dyce Cay, C.E., resident to the Aberdeen 
Harbour Commissioners, submitted his annual on the 
new harbour works under his charge to the ordinary monthly 
meeting of the Board on Monday last. He 
financial year. Speaking of the New South , he said 
that 17,449 eubie yards had been poy we ee Page | 
30th S last, extending the length of the structure 
3004 ft. This and the cost of manufacturing the concrete 





, which showed 
d, and that his 


pig iron were very low, being only 5701 tons, as against | b 





Park, for the sum of 8007, per annum, the to be 
either for a term of years or an ann spgcintaent,termin 
able by giving twelve months’ notice at election 

iod. Bis Rintople Ss to sate, te Gout Rie sine 
months of the year, but he is not to be debarred from takin 


meeting of the Aberdeen Harbour Board 
Mr. Dyce Cay’s salary was also under 


t savin, 
ich he had effected in the art of building eon- 
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NOTES FROM THE SOUTH-WEST, ; 
The Port of Bristol.—For some time the trade of the port 
of Bristol has been a Sos command Ss. supsnguanee be 
the limited amount of wharfage . is under 
the consideration of the town for 9 
ion provided in this The additions pro- 
posed to be made will give about 2500 ft. of increased wharf- 
age at the Bedminster side alone. It er ayy to throw 
open the new railway wharf at either of Prince-street 
ridge to general trade, and to extend the w on the 
west side to Cumberland Basin, incl that i 
trade. The Harbour Kai i 


F 


4 
2 


i 
£3 


Bristol and North Somerset Railway,—At the 
meeting of the proprietors of this line, the chairman stated 
oe och railway would have been finished before now, but 
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RECENT PATENTS.* 

Tux following specifications of completed patents are al! 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancerv-lane. 

(No. 2666, 84.) Joseph Stockley, of Harton, and Matthew 
Stainton, of South Shields, patent the neat arrangement of 
“separator,” shown in the annexed sketch, for enabling 
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dry steam to be drawn from a boiler. The leading feature 
of novelty in this arrangement is that the annular passage 
through which the steam passes down on its way to the stop 
valve is fitted with spiral feathers, these feathers being 
intended to give a rotary movement to the current of steam, 
and thus to assist the separation of the steam and water in 
suspension by centrifugal action. 

(No. 2678, 1s. 24.) Wilhelm Erdmann Albert Hart- 
mano, of Swansea, patents arrangements for burning 
pulverised fuel. According to these plans, the pulverised 
fuel is fed into the furnace through a nozzle containing 
a revolving screw or turbine, this turbine being driven by 
the blast of air and being intended to insure the mixing of 
the air and fuel. In some of the arrangements proposed, 
the mixing turbine is turned to account for driving the 
feed apparatus, of which an arrangement is included in the 

tent. 

(No. 2684, 2s. 84.) George Westinghouse, junior, of 
Pittsburg, U.S., patents details connected with the well- 
known Westinghouse pneumatic brake. The patent under 
notice relates to the means by which the brake arrange- 
ments can be made available for affording intercommunica- 
tion in railway trains; and they were described by us on 
page 345 of our last volume. 

(No, 2688, Is.) William Clark, of Lee-terrace, Plum- 
stead, patents making boiler flues with circumferential 
corrugations, so as to give them greater power of resisting 
compression, combined with longitudinal elasticity. This 
mode of construction, however, has beet: proposed and— 
if we are not mistaken—patented before. Mr. Clark's 
patent also includes some other constructive details and 
arrangements for cleaning boilers, &. 

CNo. 2691, 10d.) William Robert Lake, Southampton- 
buildings, patents, as the agent of Philander Higley Roots 
and Francis Marion Roots, a combined tuyere and firebed 
for smiths’ forges, the construction being that shown by the 


a’ 





annexed sketeb. The patent also includes an arrangement 


* Exaatcm.—In the notice of Mr G. L. Scott's patent 
(No. 2647), = Any last number, a reference was made to a 
description which it was stated appeared on page 60 of the 
present volume. The reference should have been page 60 of 
our last volume. Mr. Scott's was in the 


of portable forge, in which this firebed is employed, and on 
which the blast is supplied by a small Roots blower. 

(No. 2692, 10d.) William Bowker, of Manchester, 
patents arrangements of drilling machinery, specially 
adapted for drilling the holes in the card cylinder, bottom 
board, needle board, cumber board, and spring board of 
jacquard machines, &. The details of these plans could 
not be described briefly. 

(No. 2693, 10d.) George Allan, of 159, Finboro-road, 
West Brompton, and John Gregory, of 3, Palace-road, 
Lambeth, patent some excellent forms of wrough-tiron aud 
cast-iron railway sleepers, which we propose to illustrate 
shortly, and which therefore we shall not describe here. 
(No. 2705, 1s. 4d.) Richard Price Williams, of 9, Great 
George-street, and James Price, of Highfield House, North 
Circular-road, Dublin, patent the application of certain 
materials —such as “ wood asphalte,”” made by mixing peat | 
or sawdust with boiled tar or asphalte compounds—be- | 
tween rails of railways and their supports, when the latter | 
are of a rigid nature, such as iron or stone. The patent 
includes a variety of modes of constructing permanent way | 
on this plan. 

(No. 2708, 1s. 6d.) Gustav Albrecht Carl Bremme, of 
Ipswich, patents forms of elastic wheels for traction engines, 
these plans including that illustrated by us on page 418 of 
our thirteenth volume. 








GAUGE-GLASS FITTINGS. 
So many varieties of gauge-glass fittings have from time 
to time been brought forward, that no little skill is required | 
to design a new arrangement which shall be really an im- 
provement on previous forms. The fittings which we now | 
illustrate, however, and which have been designed and 
patented by Mr. F. W. Webb, the locomotive superintendent 
of the London and North-Western Railway, appear to us | 
worthy of special notice from the cheapness with which they 
can be made and other good points. In our engravings, | 
Figs. 1 and 2 are respectively a vertical section and sectional | 
plan of the upper fixing, while Figs. 3 and 4 are corre- | 
sponding views of the lower fixing. ; 
Referring to these views it will be seen that the valves | 
are placed in front of the fixings for the glass tube, the | 
steam or water being brought to them through lateral pas- 
sages, as shown at ec, Fig. 2. Each valve consists of | 
two reversed conical facesformed upon the end of a | 





desernbed 
course of our account of the exhibits at the Cardiff Show. 


serew, the arrangements being such that when screwed | 
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GAUGE-GLASS FITTINGS. 


DESIGNED BY MR. F. W. WEBB, LONDON AND NORTH-WESTERN RAILWAY WORKS, CREWE. 








in one way the valves close {the passages to the ends of 
the glass gauge tube, and at the same time allow 
of a small escape of steam along the screwed spindle 
(no packing being used), this escape serving to prove the 
fact of the gauge not being in working order. When 
screwed in the other direction, the valves assume what may 
be regarded as their normal positions, the passages to the 
glass tube being open, and the conical faces at the backs of 
the valves bearing against suitable facings and preventing 
leakage along the screwed spindles. The spindles, 7, have 
dished heads, /', fixed on their ends, as shown, these heads 


| preventing the steam which may escape from blowing 


directly outwards. 

At the bottom of the lower fitting there is a blow-through 
valve, g, constructed in the same manner as above described, 
but arranged so that its normal position is that in which it 
is shown in the figure, the escape of steam along its spindle 
only taking place when it is opened. 

To the top of the upper fixing, 5, is fitted a cup and cone 
union, ¢, for attaching the pipe leading to the pressure 
gauge. By removing this cup and pipe the gauge glass can 
be replaced when necessary in the usual manner. Mr. Webb 
is, we believe, now using this form of gauge-glass fittings 
regularly on his locomotives, and it is one which from its 
cheapness appears to specially deserve the attention of port- 


able engine builders. 








Tae Roya Usrrep Service Isstirvrios.—Admiral Sir 
Alexander Milne G.C.B., First Naval Lord of the Admiralty, 
is to preside at the Royal United Service Institution, next 
Friday afternoon, at the first lecture for the session, which 
will be by Commander W. Dawson, R.N., on “ The Powder 


| Pressures in the First 35-ton Gun.” 





Tue Iestirvtion ov Crviz Exoryezrs—In the quarter 
ended on the 3lst of December, 1872, the deaths of Mr. 
Joseph Cubitt, Vice-President, of Mr. Andrew Murray, C.B., 
both of whom belonged to the class of members; and of 
Messrs. Edwin Bidder, Hamilton Edward Harwood, James 
Archibald Hamilton Holmes, John Jay, and Arthur Valen- 
tine, associates, were recorded, while the resignations (for 
the whole ) were 1 member and 5 associates. In the 
three months the elections of 5 members and 42 associates 
ie Ware 5 waco pevviandiy ctnteutne, ans the admission of 

Creep! sey A year ago there were on the books 
14 honorary mem 732 members, 1067 associates, and 217 

—o 2080; now the numbers of the several 
gtades are 16, 769, 1151, and 267 respectively, making in the 
aggtegate 2193. 
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CONTEMPORANEOUS IRRIGATION 
IN ITALY. 

1. Tue persistent increase of prices of the neces- 
saries of life in all civilised countries has, during the 
last half century, been mitigated by improved com- 
munications—the railway and the steamer—with 
countries less civilised, but more capable of pro- 
That a further and wider extension of 


duction. 

such communications will continue to produce a 
mitigating effect we have little doubt; but after- 
wards what have we to look to? Many of the ex- 


pensive requirements of civilised existence admit of 
substitutes. For coal we may substitute peat fuel 
or petroleum ; for fabrics hitherto nece , others 
less expensive, obtained from plants ail grasses 
hitherto neglected, but now forced by research and 
skill into the service of man; but as regards our 
more urgent wants—bread and meat—there is not 
now the slightest probability of any substitute being 
found that could materially relieve the demand for 
them. We may substitute one kind of meat for 
another, or one kind of corn for another, as bacon 
for beef, and maize or millet for wheat and barley, 
but this is merely economising by reduction ; so we 
may safely assume that increasing the production of 
grain and grass throughout the world is our sole 
mainstay for the future. 

In highly-civilised countries, where there is com- 
paratively little land fit for culture not already 
under cultivation, and where high farming has 
already been adopted to obtain increased produce, 
it may be assumed that the best results have been 
nearly reached ; it is therefore to less civilised and 
more distant countries all over the world that we 
must look for increased produce mainly, and in the 
first instance by increasing and improving the cul- 
turable area. 

Of all means of increasing agricultural pro- 
duce, irrigation stands justly at the head, increasing 
the yield of the very best lands, rendering inferior 
lands capable of yielding crops of a superior kind, 
and apparently nearly useless lands, such as much 
of the sandy arid plains of India, of yielding good 
crops of different descriptions ; the increased yield 
obtained by these means supporting men and cattle, 
and causing through the manure derived an addi- 
tional source of increase. The development, there- 
fore, of irrigation everywhere, its means and 
methods, its economical application, and the in- 
vestigation of its results under different conditions, 


become subjects of interest not only to the pro-|— 


fessional hydraulic engineer, but of vital importance 
and consequent interest to every being existing on 
the face of the earth. Leaving the history and 
archeology of irrigation for the consideration of 
the engineer devoted to such subjects, contem- 
poraneous irrigation has besides a still further in- 
terest for the capitalist, everything pointing to the 
robability that in, and for the future, capital will be 
argely applied to works of irrigation; the countries 
where irrigation is likely to be most productive 
being generally incapable for the present of using 


capital of their own, and the communications on | Y 


which capital has been so largely utilised — 
been so far developed as to set free a large capi 
for other purposes. 

The most interesting irrigation, therefore, will 
not only be contemporaneous, but that which is 
most instructive as regards results. The project for 
the irrigation of a tract of land in Lombardy by the 
waters of the Lago Maggiore, at | meg being 
carried out by a small company of local share- 
holders under a concession granted by the Italian 
Government to its engineers, Eugenio Villoresi and 
Luis Meraviglia, seems to satisfy those conditions 
in every respect. The works are not large, it is 
true, but it does not partake of the nature of an 
experiment, having an element of stability in it 
from being carried out in a country more or less 
permanently irrigated since the Middle Ages, and 
hence instructive as regards the development of 
principles ; and, secondly, from being the result of 
local effort forcing itself forward, and succeeding 
by acting with the wishes of the population, in- 
dependently of foreign aid. 

The comparative smallness of the project again 
has its advantages in point of interest from allow- 
ing a perfect development within itself, and is thus 
more truly ingtructive in showing what might be 
done on a large seale with laxge capital, and by the 
application of the more extended principles not yet 
adopted in Italy, but already plainly indicated in 
the large Indian works of irrigation. 

The following information with regard to the 
Lago Maggiore irrigation project, and local matters 





in connexion with it, was obtained during a very 
recent visit, from or through the Director of the 
ge of go the Director of the School 
iculture, Signor Cantoni, and princi 
ny sna Villoresi himself. The tien aed 


made use of are principally taken from Part LL. of 
“* Jackson's Hydraulic ual,” consisting of Indian 


— statistics, published by Ganz, Madras, 
The tract of land to be watered from the Lago 
Maggiore is almost entirely in the Milanese province, 
and is bounded by the Naviglio della Gesteomah 
and the branches of the Naviglio Grande ; its area 
is 216,234 acres, and its population 459,166. It is 
i re Bape dime causes that have not yet been 
explained ; the inhabitants either collect rain-water, 
or draw from wells, 40 to 100 ft. deep, and scanty in 
the best seasons, or obtain from the pools of the 
River Olona the water for their domestic wants. 
The springs or sources of the Olona are now pro- 
bably less productive than they were, and as its 
supply is cut off above, for irrigation purposes for 
an adjoining canal, it is nearly dry in the region 
under consideration, the eight or nine torrents run- 
ning into it being of little value. There are also 
eight torrents running towards the river Lambro, 
toward the east; but the whole of these, includ- 
ing the springs and the Olona, are not sufficient 
for the irrigation of 2500 acres of ordinary culti- 
vation according to the usual Italian practice. 
The tract of land has a generally uniform fall from 
west to east, and from north to south of .75 and .20 
per 100; the soil is alluvial and classified into four 
gradations of mixture of sand and clay, covered with 


TaBur for Quinquennial Rotation of Crop. 


| aware of the 
difficult 
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| cultare establlched st Milan, foes whieh on Agri- 


| tended ideas on such subjects are 
| through lectures and ready information within 
The fist bange proposed 
e agronomic ¢ i 
duction of the whole of the scrub, heather, 
wearer ee a soil; the second, a 
uction of the -growing area to the purposes 
of cultivating corn, the latter change justified by the 
fact that the greater of the wine produced in this 
region is of very inferior commercial value. 
| wisdom, however, of this latter seems 0 
| to objection, as a better cultivation of the wine- 
| growing area could hardly fail to produce a larger 
| amount and better quality of wine. Assuming, 
| however, that this change is desirable, and several 
landed proprietors have adopted it, it will, when 
general, reduce three-quarters of the vine-bearin 
| area into cultivated or land. The thi 
| agronomic change is that of the formerly cultiva 
| land, the biennial rotation having, under irrigation, 
| to give way to a more comprehensive arrangement. 
| A typical rotation has been laid down, which is 
quinquennial, according to the following Table : 
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s | First Year | Second Year. | Third Year. Fourth Year. Fifth Year. 
- Ee eS | Nhe 
s # j | | 
& Z| Ist crop. | 2nd crop. | Ist crop. 2nd crop. 1st crop. | 2nd crop.| Ist crop. 2nd crop. | Ist crop. | 2nd crop. 
yA ' ! ! } 
2 Permanent pasture throughout. 
1| Colza |Maize, aut.) Wheat Bulato Maize | Wheat {| Bulato | Fallow 
1 Flax (Maize, aut.| Wheat | Bulato Fallow ee Flax (Maize, aut.| Kye Bulato 
1| Grass | ‘ad Flax /|Maize,aut.| Rye | Bulato Maize ‘ Wheat B ulato 
1 | Wheat Bulato Fallow is Fiax | Maize, aut Rye Bulato Maize 
1; Rye Bulato | Maize | Colza (Maize, aut.) Wheat Bulato Maize 
1 Wheat | Bulato | Maize | oad Wheat | Bulato Maize ae Colza (Maize, aut. 
1 Maize ™ | Colza (|Maize, avt.| Wheat Bulato Fallow | pes Flax jMaae, aut. 
_1| Maize Rye | Bulato Maize ese Colza (Maize, aut.| Wheat Bulato — 
10 
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a vegetable stratum 7 to 14 ft. thick, and occasionally 
more; the most sandy portions admit of being 
irrigated with good effect, and generally consist of 
pasture land; on the whole of the rest, however, 
crops are grown independently of aid, excepting 
the portions covered with heather and woods, which 
from continual cutting have nearly disappeared, For 
the crops, the rotation in vogue is biennial ; in the 
first year a first crop of wheat or rye, followed by 
autumnal maize or millet of some sort, in the second 
ear spring maize. Very small quantities of vege- 
tables, flax, hemp, and ravizzo (colza) are sometimes 
grown ; in some parts of the wheat-growing land 
trefoil is sown among the wheat in the spring, so as 
to obtain a first cutting from it in the autumn, and 
a second in the following spring, but this is very 
rarely successful for want of sufficient moisture ; 
over a larger portion vines and mulberry-trees are 
planted ; in all cases the coloni (rentiers, tenants) 
paying the proprietor in kind, or taking, in the last 
case, part of the produce in payment for their 
labours. . 

Now, even in its unirrigated state this may be 
said to be a productive region ; there is no mention 
made of deficiency of crop, and the population is 13 
to an acre, although a certain proportion of the land 
is scrub, heather, and woodland; and yet the in- 
habitants have set to work energetically to irrigate 
and increase the produce. Over how large an area 
of the world is there not land yielding not one-half 
of this, without the slightest effort being made to 
introduce irrigation! What millions of acres not 
yielding a quarter of this in India are allowed to 
remain unirrigated, or, as the contemplative Eng- 
lish tax-collectors in charge would say, uninterfered 
with ! 

The introduction of irrigation would under 
these, as well as almost any circumstances, involve 
an agronomic change, and a different succession and 
rotation of crop, to which in this, as in all cases, a 
certain proportion of the cultivators and proprietors 
are aise opposed, although they must, from 
their close vicinity to other irrigated lands, be fully 


N.B.—The maize, when not mentioned 


as autumnal maize, is spring maize. 


It is drawn up so as to suit a holder of five acres, 
with his family and cattle. The quantity of maize 
roduced is one-third more than that from un- 
irrigated land on the old system, and is sufficient to 
support the family. The amount under pasture is 
as large as can be conveniently arranged, in order 
to secure as much manure for the soil as possible, 
and in the case of a five-acre plot will support two 
cows. The wheat and rye grown will pay the rent 
of the holding to the proprietor, and the spring 
hay te whole irrigation, leaving the remaining 
crops to the holder entirely. The same rotation is 
suitable for a holding of any size worked by one 
family, the basis being the proportions of grain, 
grass, and other crops, which are, taking the whole 
in ten parts: Two-tenths permanent pasture ; one- 
tenth grass crop ; three-tenths wheat and rye ; two- 
tenths to spring maize; two-tenths to autumnal 
maizes and oleaginous crops. 

It will be noticed that neither rice cultivation nor 
marcite cultivation—the well-known flooded winter 
grass crop of Italy—enters at all into the above 
proposition, and is generally excluded from the 
proposed irrigational demand. This is highly 
significant, and appears to point to the fact that 
similar cultivation will be on the wane in Italy. 
Probably it is not economical on well-farmed lands ; 
the winter grass crop is believed to yield only a 
quarter more through flooded irrigation on the mar- 
citorial system, and both this and rice cultivation are 
considered injurious to the public health in Lom- 
bardy, having been for many years forbidden within 
certain distances of cities, towns, and villages, In 
Portugal, lands formerly growing rice are now other- 
wise cultivated on economic experience 
plainly showing that the production of other grain, 
and the support of cattle, are more remunerative, 
In this ial instance, as returns are obtained 
from using the water for motive power, driving 
mills, &e., it is also extremely probable that it 
is not only more convenient, but also more re- 
munerative, to use water during the winter months 
in that way. With regard to the injuriousness 
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of the neighbourhood of rice cultivation, or 
any swampy cultivation, there is still consi lerable 
doubt. In India rice has grown to 
numerous military cantonments without any de- 
trimental effect: whereas the neighbourhood of a 
single rice patch in a fork in the hills is sometimes 
almost deadly, and snipe-shooting over rice fields 
in China and Ceylon is almost certain to prodace 
fever. Medical men have given widely-opposed 
opinions on this subject, as well as on the effecta of 
irrigation generally ; from which, apparently, the 
only sound conclusion seems to be that irrigation 
pr rye rly conducted, is perfectly innocuous, and that 
drainage of the country is in- 
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paper was read upon “ Rail Eeonomy,” by ©. P. Sandberg, 


+ long time, that injury results. This will perfectly 
=} expiain how it is that rice cultivation may or may 
. not be injurious, a8 in some cases the water is 
' a allowed to stagnate, unchanged, and without flow 
if ie for a very long time—a perfectly unnecessary pr 
24 ceeding, which, producing organic decay, mor 
i rapid under high temperature, is the cause of 
+s noxious miasma, It would hardly seem, however, 
‘ that in this special case that hygienic reasons : 
; it would st »p rice and marcite cultivation~—as it need 
F not be carried on near villages—but rather reas 
% } of economy. Sach a conclusion, therefore, sin 
; af water is also more economically expended on other 
+ cropa, gives ita higher value, and hence greater 
xf profits to irrigation works. 
; (To be ntinued. 
AMERICAN SOCIETY OF CIVIL 
ENGINEERS 
‘ A REGULAR meeting of this Society was held at its rooms 
in New York, on Wednesday afternoon, December 4th. A 
: 














1 f London, in which, under the three heade—Iron Ra 
! Steel Rails, and Traffic Capacity—the author deals with the 
; ‘ saving that may be effected in the item of railway cost. 
: Tron Rails The American demand for English rails of 
a aay ") tone yearly, is unlikely to diminish soon Th 
ix late increased exy ase of iron adds to the cost of railroad con 
i “ stru n, and tends to reduce the quality of rails sh 
| ie rails were often imperfect in weld, now they are sometimes 
: 8 aleo britt! In the Cleveland district rail making has 
i% grestly improved, chiefly by the increased application of 
¥ § fettling in the puddling furnaces 
{ ia Still the buyers must guard against lamination and 
; iG brittleness by tests for strength and wear, applied before th 
3 raile are laid. Kails made of suitable iron with a proper 
Ca n will not break in winter; in Seandinavia, with a 
climate more severe than in America, no accident has irred 
from broken rails, though eross sleepers are exclusively 
used But a very small portion of the iron rails shipped t 
America wil! stand the proper tests 
hy No late improvement promises so much to perfec t iron rail 
t af meking as mechanical puddling, which now seems to be an 
: entire success. Among the best appliances for this purpose 
Zin : j are those of Danks and Spencer; one producing the whole 
a : charge in one ball, and the other in several small ones. By 
: 4 this provement more rails can be made at a reduced cost 
..* and of better quality 
: Steel Railse.—The demand during the past year has been 


so great for steel rails that they can hardly be obtained at 
any pr the supply is limited by the lack of ore free from 
su! ir and phosphorus, and recourse has been had to ex- 


; ! 
: tensive mines in Spain. It is hoped that America will supply 
‘ 


an iron ore, when punched or the flange is cracked, the iron 
may be the stronger. The steel is made as soft as possible, say, 
with 4 per cent. of carbon; for not by hardness, but by 
homogenity is it superior to iron ? 
»-fiftth more dead load than an iron one; hence, f 
lrail, in comparison with the iron 
2ced in weight more than 20 per cent 
hould require each rail to be permanently marked 
dicate date, maker's name, and quality, that subsequent 
say determine which manufacture is best. 

Traffic Capacity.—The amount of wear or life of a rail is 
usually expressed in tons passed over it before rejection ; 
: properly the speed of travel should be taken into aecount 

; and 221),' ) speed tons is a fair expression of the endurance 
: of extra iron rail. 

' 
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The average life of iron rails in England for ordinary 
traffic is about 10 years; in and near London it is 2 years or 





less; on the Continent from 12 to 15 years; and in Sweden, 
with less traffie than in England, from 15 to 18 years. 

The weight passed over good iron rails before rejection has 
been found to average 10,000,000 tons; this may be taken to 
represent the life of extra iron rails, and six times that of 
the life of good 56 Ib. pound steel rails. On the London and 
North-Westera I steel] rails have lasted twenty times as 

} jong as iron, and on the Metropolitan Railway, with the 


— 


oe me ga me me 


} herself with steel rails, and import only those of iron require 
+. for new lines or light traffi There is a scarcity of suitable 
1 re for the Bessemer process throughout Eur pe, @xeept in 
i ve Sw which the recently discovered coal there will render 
he more avai able 
lie The Siemons- Martin process of steel-making—superior to the 
ia Bessemer o requiring a less pure ore, has thus far proceeded 
BS so little that it can hardly be called a source of supply in the 
i mY great market 
‘ laa Steel rails are now so well made that they rarely break 
rt) except when the flange is punched, and this should be done 
only when the metal is hot, or the notch drilled and then 
slotted. Although a steel rail is generally thrice as strong as | 


Usually a steel rail will | 
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Showing Weight, Dimensions, and Capacity of Sandberg’s Standard Rail Sections. 
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rreatest traffic in the world. where iron would not have lasted | These rails can be laid direct without base plates, on ordi- 


ix months, steel will stand from 3 to 4 years. 

In comparing the relative economy of superior iron rails 
and those of steel, prices of each per ton being taken at 71. 
and lili 
per mile 
lw 


ar used; 101. where they would last 10 years, and 
steel were used ; and 78/. where the iron rails would last but 
5 years, and steel were used. 

A tabl 
each quality and weight of rail may be expected to carry 
juris 
in the selection of rails to accommodate a given traffic; an 
portant matter, since many European railways are laid 
1 too heavy rails, and American with too light ones. 
Equally important with the weight of a rail is a proper 
In England the double-headed raiis are still gene- 
wl 


re 





section. 
rally used, and elsewhere in Europe the flat-bottomed 
», as also in America. A specially bad section is the 
61 lb. rail, which could be replaced by a 45 lb. rail well pro- 
portioned. 

Professor Rankine says the weight of the rails per yard in 
length should equal fifteen times the greatest load on the 
locomotive drivers in tons. Perdonet, in France, takes twelve 
in place of fifteen ; the writer, by adopting a section which per- 
mits a fish-joint stronger than the others in general use to be 
made, takes ten and less, thus for a 6" lb. rail, the weight on 
lrivers is put at 6} tons 


tern 


Fish-plates of steel will enable rails to carry from 15 to 20 
per cent. greater load than if iron Were used of the same 
section ; they will cost, per ton, about 1/. less than steel rails, 


and the iron about 1/. more than iron rails ; hence the adop 
tion of steel fish-plates will be of benefit even with iron rails. 

Mr. Macdonald remarked that Mr. Sandberg, in taking 
64 tons weight per locomotive driver as a safe load on a 60 Ib. 
rail, differs from the best practice in this country. 
Philadelphia and Reading Railroad, on rails made with great 


are by the tompany, prefers not to exceed 4 tons on a 64 Ib. | 


rail, and the rail section has been gradually increased to 
yunteract wear and tear from even this medium load. 

On the Erie Railway 5,4, tons weight on drivers has been 
found too great for best 70 lb. iron rails, and with a speed, 
for heavy freight trains, of 15 miles per hour, should not 
exceed 44 tons. 

Mr. Allen remarked that this was of great personal in- 
terest to him ; his first railway report dealt with the question 

f weight upon drivers, and showed the need of keeping it 

rtain limits. If greater weight is to be carried, the 
number of drivers should be increased; and the time will 
ioubtless come when locomotives with eight, ten, and even 
twelve drivers will be used. 

In no way has more money been wasted in the construction 
and operation 
upon drivers, to the great injury of road bed, rails, and 
rolling stock. 


below ce 


aes 
The following are the Tables, and accompanying descrip- 
tion, referred to in the paper. 
he objects in designing the rail section are: 
1. To economise metal, and secure a strong and durable 
road by improved form of rail and fish-joint. 
2. To combine the requirements of the engineer with those 
f the manufacturer, avoiding unnecessary cost through 
-omplicated designs and specifications. 
3. To introduce standard patterns into general use, thereby 
securing uniformity, and facilitating constant manufacture 


| at slack times, thus avoiding extreme fluctuations in the rail 


market when a sudden demand exceeds production. 

he rails are designed with the base and height of equal 
dimensions, except in the lighter forms, such as 20]b. to 
15 lb., ealeulated for lower epeeds where the height is in- 


| creased } in. thereby increasing the stiffness of the rail. 


For every 5 1b. additional weight per yard 4 in. is added to 
the height and width (see Table No. I.), and at the same time 


| @ proportéonate increase in wearing substance is provided for. 


the angles of the rail in contact with the fish-plate are the 
same top and botteom—11 deg. in the heavy sections, 15 deg. 
n the hghter rails. The fish-plates are therefore reversible, 


j and form 6o firm a joint that it can be loaded with two- 
| thirds of the weight which the rail will carry in the middle 
| without taking permanent set. 


(See Table No. L) 





and interest on capital 5 per cent., the yearly saving | 
would be 47. where iron rails would last 15 years, | 


e is annexed showing the gross load in tons which | 


g its life, and the conditions are stated therewith to aid | 


crie 


The | 


of railroads than by the increasing weight 


| 
| 





| drained. 


| nary cross sleepers, 3 ft, from centre to centre and 2 ft. at the 


joint. Sleepers to rest on good ballast, and the road well ‘ 
Table No. L. shows weight of rails required per 
English mile single line. For fishing and fastening of each 
rail section full particulars are given in Table No. IL. Notch- 
ing for suspended joint 10 in. on one side, 12 in. on the other 
from rail end to commencement of notch, and for rail joint 


| laid on sleeper 2 in. from rail end on both sides. 


Table No. I. shows the stiffness and strength of each rail, ‘ 
also maximum weight of engine or safe load, which is, how- 
ever, not the most economical for working a line, but shows 
the ultimate safe load to which an increase of traffic may 
extend. The weight on each wheel of carriages and trucks 
may approach but not exceed the safe load on engine wheel. 

Table III. has been prepared: 

1. To enable railway authorities to select a rail of proper 
form and material, which will, under ordinary conditions as 
given in the Table, accommodate their estimated traffic. 

2. To ascertain the maximum weight and character of en- 
gines and rolling stock best suited to each description of rail. 

8. To show the comparative traffic capacity of the various 
sections and qualities under ordinary conditions, as stated in 
the Table. 

Gauge.—The gauges given in the Table are the most 
economical for each description of rail, but may be varied 
according to circumstances, in order to avoid break of gauge 


| on branches. 


Engines.—The engines, both for goods and passengers, are 
of ordinary English types. 
Traffie Capacity.—The loads are calculated for a gradient 


| not exceeding 1 in 100, and may be modified according to 


altered conditions. Taking a mixed goods traffic, the fair 
proportion of net or paying load to dead weight is 1.8 to 1 
ma full train. For mineral traffic and heavy goods this will 
be increased, and for light traffic, such as agricultural pro- 
duce and passengers, considerably reduced. The Table shows 
the results of both goods and passenger traffic taken sepa- 
rately at the maximum traffic capacity of the rails. There- 
fore tor mixed traffic this must be taken into account. 

Number of Trains —¥or purpose of calculation the num- 
ber of trains daily set down in the Table is twenty, say ten 
in each direction on a single line. This number mciudes 
passenger trains as well as goods, and all the trains being 
caleulated as full will require some modification to be made 
in the total gross tons seaheped during the given or assumed 
life of the rail. This modification is, however, in part 
effected by limiting the number of days per year to 300. 

Life of Rail.— he estimated weight carried over each rail 
before lamination represents its wearing resistance, assuming 
ordinary iron rails will last six years, and good extra iron 
rails eight years. The life of steel rmis is taken at six times 
that of extra iron rails in traffic capacity. These assumed 
periods agree nearly with what has already been ascertained 
by direct experiments on several English lines. 

The heavy sections, 50 lb. to 80 lb. per yard, are designed 
for ordinary speeds—say 25 miles per hour for goods, and 
40 miles per hour for passenger traffic. The sections 35 lb. 
to 45 lb. are for lower speeds—say 15 miles per hour for 
goods, and 25 miles per hour for passenger traffic. The 
sections 20 lb. to 30 Ib. (intended chiefly for private lines) 
are calculated for a specd of 10 miles per hour; and rails of 
16 Ib. are only fit for horse traction. 

Table No. 1 gives dimensions of top slab for rails aecord- 
ing to weight per yard. The rail pile to be heated twice. 

the rail to be tested for safety by falling weight, according 
to the following rule: 

Weight of bail in cwts. X height of fall in feet to equal 
weight of rail per yard in pounds; for instance, 7 cwt. 
falling 8 ft. for 56 1b. rail. The rail to rest on solid supports 
3 ft. apart. The rails to stand the tests by dead weight 
indicated in Table No. I. The wearing capacity to be ascer- 
tained by daily experiments made by inspector during 
manufacture. These tests for safety and wearing qualities 
of the rail may vary, not only according to the weight of 
the rail, but also to local conditions, such as climate, nature 
of road, and traflic, for which reason a complete specification 
adapted to all cases cannot be here given. 

The advantages of these rail sections, as compared with 
those ordinarily used, are: 

1. Greater stability and safety of road through increased 
width of rail base. 
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TABLE No. IL—Suowre Ram Leyornus axp Fasrentvas ror Sayppero’s Srawparp Ram Secrions. 





Lieut Ratt. 





sre. 
lee 
a4 
20 and 
ae 





4. 80 and 35 lb. per 


Rails. Rail. * 
40 and 45 lb. per 
yard. 





Heavy Rats. 


Rails. Rails. Rails. 
50 Ib per yard. 1 ae ee oe 70, 75, oe per 





Two holes at each 
Centre of first 


y second 


Holes in rails for fishing 


7 in. x § in, oval fs Tin. x 2 in oval 


lh in. x § in. oval. 


hole £4} in. from end of rail. 





f § in. diameter. 

Holes in fish plate for bolts Fish plates 
t 34 in. between 

Bolts and nuts; pear-shaped bolts ... } in. diameter. 


4in. long x jin. sq. . 


Notches, for spikes in flange of rail ... $ in. 4 in. 





Length of rails, with 10 per cae 18 ft. standard shorts, 


3 in, diameter 3 in. diameter. jin. diameter, 
13 in. ' r- shaped holes. 
centres in tee. 
es ae ee ee 
{ in. diameter. } in. diameter. } in diameter. 





44 in. long x Jy in, 4.) 4} in. long x jin. sq. 
jin. Xx} in. } in. x # in. 


} 





21 ft. standard shorts, 21 ft. standard shortsJ24 ft. standard shorts, \24 ft. standard shorts, 





lin. 1} in. oval. | 
ond. Two holes at each end. 
Centre of first hole/2,in. from end of rail. 
» Skin. from centre of first. n second ,, | 


Fish plates|18 in. long, Four pear-|shaped holes, 


5 in. long x } in. aq. 


Sin. x} in. 


| pin. x19 in. oval 14 in. x 1} in. oval 





~ in. from centre of/first. 
| 


sitesi alta riates 





lin. diameter. 14 in diameter 


24 in. centre of/first hole to end of\fish, 4} from centre to centre. 





i in, diameter. 1 in. diameter. 


| Gin. long x ¥%; in. sq. 6 in. long x g in. sq. 


din. x Pin. 7 in. x j in. 





24 ft. standard shorts, none 


















































short rails in even feet none under 12 ft. none under 15 ft, | none under 15 ft. none under 18 ft. none under 18 ft. under 18 ft. 
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2. Uniform stiffness of the road by greater strength at the 
rail joint than can be obtained with the plain fish applied to | 
ordinary pear-shaped rail sections of greater inclination for | 
the fish plate than requisite for easy rolling, which may be 
taken at 11 deg. for heavy sections and 15 deg, for light | 
raiis | 

3. Increased traffic capacity on these sections the use 
of heavier engines in proportion to the weight of the rail 
ag be empl well on ordinary sections. (See Table 


~ 4. Cheap maintenance of the permanent way by the in- 
creased rail base saving the sleepers, and the joints kept 
tight by less work being thrown upon the bolt than in the 
pe = formed section of greater inclination in the fishing 
angie. | 
ihe calculation of speed tons and mile tons has not yet 
been generally adopted as a practical measure of the wearing 
Tee of a rail, and therefore is not dealt with in this 
apie. 

Wearing Substance of the Railse.—The standard sections 
are designed so as to allow of one-third of the total area of 
the rail head being worn away before lamination when 
properly manufactured. (See descyiption of rail sections.) 

the Table shows the results that may be obtained by the 
employment of the standard sections, either in ordinary or | 
extra quality of iron and in steel. The life of each deserip- | 
tion of rail will vary according to the departare from 1 
conditions laid down in the Table. 

By the application of the calculations in the annuity 


| subject to a heavily in 


Table, given in the Minutes of the proceedings of the Civil 
Engineers’ Institution, 1868, page 328, the desirability of 
employing steel in preference to iron may be arrived at, but 
oniet ordinary conditions an iron rail of extra quality is 
admitted to be the most economical in the construction of 
new lines. In the renewal of parts subsequently found to be 
traffic steel can be advan- 
excepti cases 


tageously employed, but it is only in v: 
a line in ite 


where steel rails are required over the whole 
first construction. 





Tue Ivstrtvtion or Cryin Esoryzers.—At the meeting 


| of this Society on Tuesday, the 14 of January, Mr.,Hawksley, 


President, in the chair, twelve candidates were balloted for 
and declared to be duly elected, including two members, 


| via., Mr. Arrott Browning, of the Madras Irrigation and 


Canal Company; and Baron Max-Maria von Weber, Imperial 
Royal Couacillor in the Austrian Board of Trade. Ten 
gentlemen were elected associates, viz., Mr. William Frederick 
Alphonse Archibald B.A., Stud. Inst. C.E., Surveyor, Metro- 

itan Board of Works; Mr. Nicholas Proctor Burgh, 
Waterloo Bridge-road; Mr. Henry Carmichael ine oe 
Surveying Officer, P. W. D., Ceylon; Mr. Edmund Henry 
Harris, Engineer and; Manager of the Water and Gas Works 
of the Wallasey Local Board; Mr. eer Kitt, Gas 
Examiner to the Corporation of Bristol; Mr. John Mackay, 
Shrewsbury: Mr. Joseph Prime Maxwell, Stud. Inst. C.E., 
Contractors’ Staff, Devon and Cornwall Railway; Mr. 


William Henry Seott, Local Fund Engineer, Dharwar, Bom- 


bay; Mr. John Isaae Thorny Chiswick; and Mr. 
Richard Ti ws Principal Resident , Bahia Rail- 
way, Brazil. twas announced that il, acting 


under the provisions of the bye-laws, had recently admitted 
Messrs. Jaines Samuel saath 4 William Coulthurst Gibbons, 
Arthur ‘Trethowan Goodfellow, Alfred Joyce, Horace 
Challoner Knox, Theophilus Michell, Alexander Miller, jun., 
George Moy Augustus Grant Shawe, and Zacchwus 
Walker, Students of the Institution. 


Porviation oF Portvest.—The = apa of Portugal 
at the close of 1870 amounted to 4,362,011, Tis ettiasbation 


included the Azores and Madeira. 


Peruviaw Rattwars.—The last advices from Peru report 
that President Pardo had invited the members of the Pera- 
vian Congress, together with the representatives of foreign 
nations resident at Lima, to accompany him on a trip up the 
Oroya Railway. Mr. J. G. Meiggs received the visitors with 
liberal rv gency, [henner line in question is intended to con- 
nect Callao and Lima with the rieh country extending round 
the Peruvian head waters of the Amazon. The w were 
ils already extend to Verrugas, 

At this point, which 
stu iron vin~ 
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Tus machine suvwn in our illustration has been designed 
apd patented by Mr. Moses G. Wilder, of Minden, Con- 
necticut, U.S.A., and is constructed by the New York Steam 
Engine Company, U.S.A. The cut shows the machine in 
one of ite forms, with a plain flywheel of large size, used 
instead of a geared driving train where a somewhat rapid 
motion is possible. it is made, however, with a geared train 
in any case where a slow motion is best for the work to be 
done. The machine will shear § in. iron plates 56 in. wide, 
and of any length to the centre, or 18 in. from the edge, with- 
out gear; while when geared it will shear plates, } in. thick, 
of the same dimensions. It will punch holes } in. in diameter 
in } in. iron to the centre of a 4%-in. sheet, without gear, 
while when geared will punch a hole } in. in diameter in 
iron, jin. thick, of the same width. The punch is so made 
that it can almost instantly be removed from the machine, 
and the shear blade be substituted, or vice wersd. The cut 
shows them both in position, but this is, of course, never the 
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WILDER’S PUNCHING AND SHEARING MACHINE, 


THE NEW YORK STEAM ENGINE COMPANY, U.S.A. 
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case when the machine ia in yse. lhe die and lower shear 
blade are so arranged that one when in use cannot interfere 
with the other; for this reason it is not necessary to move 
them except when they require sharpening or the size of 
the hole is to be changed. | 
The stop motion’ is very strong and substantial, and can be | 
arranged to stop the shaft at any point in the revolution after | 
one stroke is made, or it will continue in operation for any 
required number of strokes before it is permitted to stop. 
It may be operated from any one of three positions in which | 
the workman would stand in handling the sheet with entire 
certainty and safety. 
In a test this machine recently made, it cut off a bar of 
iron lin. by 2 in. wide without gear, and was then, for a 
test of ite ability to bear any possible strain, stopped in- 
stantly while running at full speed by throwing a bar of iron 
nearly an inch thick under the punch The flywheel, which 
is 5 ft. in diameter and weighs 1000 lb., was stopped with a | 











shock, and the 5-inch driving belt was thrown off. No 
injury was done to any part, and when the iron was removed 
and the belt put on again, the machine was found to be in 
perfect order. The speed of the flywheel was 72 revolutions 
per minute. In many cases the form of the machine is of 
advantage compared with the more common form of com- 
bined punch and shears, and which must be set nearly in the 
middle of the shop, as this machine can be set back against 
a wall or partition and still have plenty of room for handling 
the work around it. Our engraving shows one of a great 
variety of forms in which these machines are made, several of 
which are novel and of interest to all workers in metals. 
We may, at some future time, illustrate others of the series, 
as we are satisfied that great progress may be made in this 
class of machines among our tools for engineers and ma- 
chinists’ use. We have selected this po ns from ae 

tterns in use in American workshops, and congratu x 
Wilder on the neatness and general excellence of the design. 
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THE SULZER ENGINE TRIALS AT AUGSBERG; BOILERS AND FEED PUMPS. 
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THE SULZER ENGINE TRIALS AT 
AUGSBERG.* 

Ix our last number we gave an account of the type of 
horizontal engine constructed by Mesers. Sulzer, of 
Winterthur, and we referred to some interesting trials which 
had been carried out with a pair of these engines at the 
large yarn mill at Augsberg. A full and very voluminous 
report of these trials has been furnished to us, and of this 
report we propose to lay a copious abstract before our 
readers, believing as we do that the results of such ex- 
perimental tests of engines are of almost universal interest. 

The engines to which we have just referred are of 400 
horse power collectively, and when they had been erected 
a dispute arose as to the fulfilment of the guaranteed per- 
formance, the manufacturers having guaranteed that the 
hourly consumption of water per indicated horse power 
should be between 16 and 18 German pounds (equal to 17.6 
and 19.8lb. English). In order to determine this point a 
commission consisting of eminent engineers, appointed by 
the manufacturers and the owner of the engines, met for four 


"© We should have mentioned last week that the Sulzer 
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days, and carried out during that time a series of experi 
ments of great interest, an elaborate report of which has 
been published by Professor Linde, of the Polytechni 
School at Munich. As already stated above the guarantee 


j of 


‘ 
i 


of the manufacturers referred o ily to the a 
water for the indicated work done, and the determining 
this question was thus only required; but such other ex 


periments as could be made without interfering with the 


nsumption 








chief aim were carried out at the same time, especially those | 


roade to prove the steam-generating power of the boilers and 
fuel. On the other hand, however, the exact determination 
of the effective work done by the engines by means of brake- 
dynamometers had to be abandoned on account of the great 
power of the engines and local difficulties, 

The data given in the following account are derived from 
notes stated to have been carefully and conscientiously made 
and checked by double observations extending over four 
days. The great yarn mill at Augsberg has 36,760 spindles 
with 142 looms and 3738 doubling spindles, the first line of 
shafting being driven by three turbines of together 80 or 90 
in addition to the pair of engines on which tl 


horse power 


experiments in question were made These engines have 
i$in. diameter, with a length of stroke f 

‘ft. 1 and the genera] arrangement xcept that t 
air pump and condenser which is shown in Fig. 10 on tt 
present page) isin all respects similar to the engine illus 
trated ir r two last numbers 

I} ra haft of the engine carries a spur f “ 
2 i ameter gearing into 4 spur pmion 7 ft ). dia 
meter keyed n a bollow axle, which surrounds the shaf 
f transmis By throwing in a coupling the eff 
tl nes and steam engines can be combined, | 

im admission valves have a diameter of 7} in. and t! 
clearance spaces in each cylinder amount to about 3 per 


cent. of the volume swept through by the piston 
7} 


rhe steam required by this engine is produced by six 


boilers plaowd side by side, and representing thre ifferent 


ilers Nos, 1, 2, and 3 are simple cylindrical boilers 











ea provided with tubes in which the preliminary 
hea f » feed place ; these tubes being situat« 
in t uding to the chimney as shown in Pigs. 1, 2, and 
f the engravings on the preceding page. Boilers Nos. 4 
j which are shown by Figs. 4 and 5 of engravings, 
‘ ta ‘Oo tubes Sin I liameter: whilet, N Gisa 
I re boiler, and is provided with two prel 
a tu which are situated in a fl i th 
t f boiler as shown Pigs. 6 and 7 ! : ft 
i s the pr ts of combustion pass three t ‘ 
gt h of tl ! lers before tl : 
himney Of Yin. diameter { 
‘ it. higt 
I " : t ft ire tes ae v , liar 
ana} patent vy the manag iv tor 
i 1 1 for t mbustion of sma 
I t and ensions adopted for fulfilling the 
f such f amely, auniform and closely 
distr " ssion of air, is seen from the annexed 
i ] ) I} bars are placed with their ends sic 
! side in such a manner as to. prevent their lateral 
mov nt, | not to allow any parts of the fuel to inter 
fere with the expansion or motion in a longitudinal direc- 
t The bars are 0.23 in. thick at the top and 0.157 at} 
the bottom, with a free space between them at the t p of 
{ 48 giving thus a free space at the top of 25 per cent. 
‘ ut the bottom of 50 per cent. of the total grate sarface 


Ihe fuel used for all the six boilers is small coal from 
Penzberg, which is put on im very thin layers, requiring 


thus proportionately large grates. 








rhe following Table gives amounts of heating and fire 
grat rface of the six boilers, 
Boiler N Heating Grate surface, | Proportion of 
surface. grate to heating 
surface. 
Square feet Square feet. 
l 644 21 
4 isl 23 
644 20.5 j 
‘ 1302 24 ly 
} L302 4\ \ 
t 1100 24.5 és 
I'he heatir irface of these boilers is 5473 squar: 
feet. a ‘ total grate surfac s 134 equare feet; the pr 
t u 5 8 thus 40 I The res 
: xed at six atmospheres tal 1 
e feed 7 vy means of two steam pumps with sur 
ers (fF ~ A main pipe 8; liameter and 
l takes the stea f all the six boilers to the 
ine t water condensed in this long steam 
is a nulated in a special reservoir and is used for var 
pu ~ 1 the mill All boilers are provided with spring 
am eauges 
! rder to answer na juestion, namely ‘ h 
ja « umed per | ind per i ated hor wer 
the followi: ions had to be f l l 
‘ ant degree { expansion t y er 2 Ap] 
ostant speed . f stant pressure 4 he mau 
um ; 4. Constant pressure in th enser; 6. 
Measu he quantity of water consume A con 
' W ng time; 6. Counting the revolutions made 
this time by the engine. 
if an exact fulfilment of all these concitions had been | 
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possible, the taking of a few indicator diagrams would 
have been sufficient for the precise answering of the ques 
tion as to the power de veloped. However, such an exact 
fulfilment of the desired conditions could not be expected, 
der to eliminate, therefore, as much as possible, all 
mistakes that were produced by unavoidabl changes, the 
taking of a great number of diagrams at regular intervals 
| during a long period of time was resolyed upon. The time 
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was fixed at four days of 12 hours each, or altogether 48 
| rs d during this time diagrams were taken from both 
s s of the pistons in both ey lin lers every ten minutes, 
riving this manner the great number of 1152 diagrams 
The f ‘ * arrangements were made for the taking 

of t indicator cards The shaft, ¢ (Fig. 10), of the 
bell crank used for the driving of the air pump, was 
provided with a segment, which transferred its motion 
thre 1 a hemp It to a roller, m, the retrograde motion, 
f which was effected by means of the india-rubber stra; 
Uy the same shaft with m, a smaller roller was fixed 

fr wi th motion was transferred directly to th 
in ator by means of the hemp string, 7, The cylinders 
1 with bosses for the fixing of the indicators 

at t eight of the axis. With this arrangement, the dia 

ral were exposed to a xceedingly slight distortion, 

to tl influence of tl short connecting rod, -4; ut the 

inaccuracy thus caused was quite insignificant, and evs 
it could, if desired, be completely eliminated by correcting one 

ram only, and by altering all the other ones a 

to this correction, because the diagrams differed so ] 
from each other that the mistake might fairly be considered 


a constant one. 

The circumstance that the power required for the working 
of the mill was derived, as stated above, not only from the 
engines but also from three turbines, was very favourable 

to the fulfilment of the two first conditions, viz., to the 

maintenance of a constant amount of work to be performed. 
| The engines could thus be made to perform their ordinary 
| work, and all changes im the power required by the mill 
| could be effected by the turbines alone. For this purpose 
| the governor was removed from the engines, and the valve 
| gear (according to preliminary experiments with the in 
was reculated in such a manner, that with a total 





licator 
pressure of six atmospheres in the main steam pipe, and 40 
| revelutions per minute, the engines developed about 400 
i The cut-off at about 10 per cent. 
perfectly constant, and the 





icated horse power. 
the stroke was thus made 
hanges in the power required, if not completely compen 
sated by the turbines, could only show themselves in small 
ariations of the speed, which could not alter the work of 
the steam during one revolution in any sensible degree, and 





as the number of revolutions was observed, the first con- 

ns were in fact completely fulfilled. Besides, in order 

t letermine the degree of the differences in the speed, a 

ry sensitive centrifugal pendulum, indicating the sn 
lin the engine house 

boilers in as uniform a 





variations of the speed, was plac 
The firing and feeding of the 
and in accordance with the indications 


er as possible, ar 


ft steam gauges, was considered sufficient for procuring 


while observations of the 


‘ ‘ 
stant 


pressure of steam ; 
suges were taken simultaneously with the indicator 


s im 


grams. 
A constant pressure in 

with sufficient exactness by the injection of a 

antity ol cold A mer ury gauge and two spring 


vacuum gauges indicated the variations, from which again 


ser Was guarenteed 
constant 


the conde 
water. 


the mean value had to be taken. 

ascertain the quantity of steam used during 
of the experiments, the following arrang 

s were made, The suction pumps a (Figs. 9 : 


In order t 


t four days 





the two stea pumps, (which did not draw F 
f the boilers feeding the engines), lifted the feed water 
from the well, 4, alternately into two measured vessels, L. 


boilers were supplic d by the pumps, 


and I1., out of which the 
Thus one of the vessels was filled to overflowing whilst 





{Jan. 17, 1873. 
the other was emptied, according to the requirements of the 
boilers, Although the quantity of water pumped into the 
boilers could thus be measured exactly, while the temper- 
ature of the feed was also noted, other observations had still 
to be taken in order to obtain true results for the consump- 
tion of steam. At first care had to be taken that equal 
quantities of water should be in the boilers at the commence- 
ment and termination of the experiments; mext the pro- 


@- 





Fig. 9. 























bable loss of water through leakage of the boilers had to be 
considered as likely to occur in six boilers used for a long 
time These losses could not be measured properly during 
the working period, but it could be ascertained whether a 


Joss had occurred during the suspension of work in the night, 
juantity of water in the boiler at equal 
morning and evening before the 
the suspension of work. Of 
course, a decreas such a manner could 
give no true clue to the loss that might have occur: 
the working period of the day, but it might be accepted 
that the loss during the suspension of the work is, on a 
count of the cooling that takes place, rather larger than 
during the firing or working period. It was determined 
that the level of the water should not only be measured at 
the beginnir and end of each experiment, but gener ally 
every half hour, for which purpose special measuring rods 


I 
were prepared. 


by measuring the 
pressures of steam in the 


commencement and after 





determined in 


id ng 
, GUTOR 





prey Finally, at least a portion of the water 
2ccumulated from the condensation of the steam in the chief 
steam pipe had to be deducted on account of the enormous 
length of this pipe. The normal length of 
necessary was taken as 20 m. (65 ft.), so that two-thirds of 
the water pr xluced by condensation had to be deducted in 
g the quantity of steam consumed, In order to 
the number of revolutions made by the engine a 





steam pipe 


calculati: 
ascertain 
counter was provided. 

It was determined, moreover, that, although dynamometric 
trials had to be abandoned, the working of the engine when 
running unloaded should be examined, and that diagrams 
should be taken when the engine was thus running with 
uniform velocity. Further, the quantities of steam con- 
densed during the working periods in the steam jackets 
and in the cylinders was determined, and the temperatures 
of the water from the condensers recorded. 

With respect to the boilers, the question of the consump- 
tion of fuel had also to be examined. The fuel brought 
into the boiler-house was carefully weighed, and although 
the much-desired experiments for ascertaining the perform- 
ance of each of the three systems of boilers independently 
could not be carried out on account of the feeding arrange- 
ments being common to all boilers, trials were made with 
two very different sorts of coal. On the two first days of 
the experiments the boilers were fired with one-third Penz- 
berg small coal, and two-thirds Penzberg slack, and on the 
two last days with a coal from the Saar district, called 
Rheden I, The refuse from both sorts of coal was weighed 
in the same manner as the fuel when brought into the 

Finally, the temperatures of the products of 
when coming from the flues of the 
boilers into the common escape flue, was determined. Of 

ach system of boilers, one boiler was selected, the boilers, 
Nos. 2, 4, and 6 being driven. Directly behind the dampers 
of boilers, Nos. 2 and 4, holes were drilled into the top of 
the flues, and into these holes iron pipes were introduced, 
these pipes being closed at the lower end, and reaching 
almost to the bottom of the flues, These pipes were 
filled with tallow, inte which long mercurial thermometers 
were dipped, these thermometers reaching again almost 
to the bottom of the iron pipes. In the case of boiler 
No. 6, the iron pipe had to be introduced from the side 
in an oblique (direction; it thus did not come into con- 
tact with all the strata of the heated air current, and the 
position of the pipe had to be altered at various times during 
the experiments. 

The experiments began, and were carried through in the 
manner fixed, without any interruptions that could seriously 


boiler-house. 


combustion, single 
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effect the correctness of the results. The most important 






Comparison between the New and the Rough 12-in. Bore of the 85-ton Gun. 






































interraption requiring notice, was that the counter failed for 
some time during the first day of the experiments, and that : 
the mean value of the remaining seven days had to be i 
opted for this missing time. Further interruptions re- | 
tiring mention are those which referred to the action of the i 
indicators. The motion of the indicator pistons was not} _ < . ae B Cc | Mean | Mean 
site satisfactory with the low (condenser) pressures, and Number of 12-in. dis-}) wap.) w oun observed striking State of the 12-in. bore. 
a considerable. number of diagrams had to be on pres Abe Ib. charge. a° a 5 | velocity! force, (Powder chamber uninjured.) 
account of the imperfectly formed vacuum." Professor shot. 3 et 3 § at | 
Lindé considers, however, that this could be done without e So 8 | 110 ft. 
altering, in any perceptible manner, the mean value, con- sf £5 é 
sidering the large number (1150) of diagrams that were E t 3 nae | 
par ioe by Messrs. Ell pl he | | 
Altogether five indicators by Messrs. Elliott were applied, | | 
the instruments marked A, B, E, being used constantly, Normal No. 1 yc — ey — aa ey 
whilst © was substituted for B during the afternoon of the ae 3. 5. Hx 20.1 19.7 17.2 1272 7853 } Clear and polished. 
fourth day. In order to ascertain differences that might ” 3 | Grooves roughened, burred, & i 
have probably oceurred, all the instruments were, after the 34. 85. 36. 37. 38. 4 81.3 21.0 27.9 1297 | 8166 cracked te pe ed in front of the 
experiments had been concluded, tested again in the 10 seat ofthe studs. J 
Laboratory of Mechanics at the Polytechnic School, at 1 dasbnhestlsaaipisansedtbiegtiaceibnasonaianoosision sii 
Munich, by 4 mereury gauge and with steam pressure, when Normal No. 9. 115 22.0 19.8 15.8 1291 g000 | Very slight enlargement in front of the 
the scales for the calculation of the mean pressures were 7, 9, LL. 18. ” 22.5 19.89 | 18.5 1274 7880 | seat of the studs. 
fixed. 20. $1. 98. 88 . ES Groovea roughened, burred, cracked, and 
In the middle of the second day (dinner-time) several Se ee ne ” 44.5 29.7 42.45 1314 8382 enlarged in front of the seat of the 
liagrams were taken with the engine running without a studs. 
i load. The pressure of the steam in the pipes was brought i ‘ ° | / | no | , " gt 
to two atmospheres, and was throttled until the ae a si oy oar ay boon ane —— 7 a aopeael in front of the seat of 
made 40 revolutions per minute. ” | ; i ; Pi ansst open hened, burred, cracked (? 
The consumption of the fuel was ascertained with exact- 26. 27. 28. 29. a 48.7 | 847 46.2 1349 8832 and pt in front of the seat of the 
ness by weighing the fuel brought into the boiler house, as studs. 
ell as the ashes and cinders every day. ccordi 4 CIE FARES — 
wt cheng naised coal and two-thirds | 86 Feduetion of tho pressures. But after $8 horizontal dis-| NOTES FROM THE SOUTH-WEST. 


programme one-third Penzberg mixed coal, and two-thirds 
Penzberg drose was used during the first and second day, 
t Saar coal (Rheden I.) was used on the two other 
days. 

The firegrates being constructed for the former fuel a 
relatively smaller effect had to be expected for the Saar 

al. In order to secure, however, for the combustion of 
the latter the best possible and approximately normal con- 
litions, the firegrate surface of those boilers, which was 
irge in proportion to the heating surface, was diminished 
by covering a portion of it with fire-bricks in the following 
nanne;®r : 


For Penzberg Slack. For Saar Coal. 














*-roporti . ‘ i 
Grate Pr Pe rtion | Grate Proportion 
ge to heating | surface.| % heating 
oe surface. * . surface. | 
| 8q. ft. 8q- ft. | 
No. 1 21 5 2 a 
a 10 ts 
, | 20,6 aT ie ty 
, 4 24.5 2s 20 a 


The total proportion of grate area was thus reduced from 
tod, of the surface, These alterations required several 
urs during the night from the second to the third day, 
and a considerable cooling of the boilers and the surrounding 
brickwork could not be prevented. 
The mixture of Penzberg small coal burnt during the 


rst two days having been very moist in consequence of 
continued rain, the contents of water (in comparison to the 
1ir-dried state) was determined, partly by distributing the 
reighed contents of a wheelbarrow over the top of the 


boiler setting, and collecting and weighing it again carefully 
24 hours, partly by taking once or twice a pound of 
ill coal from different parts of the heap of coals and 
ing itin a vessel of sheet iron; the latter with contents 
r having been weighed on a very sensitive scale being 
t to dry on the dome of the boiler until no further 
lecreage of the weight was perceptible. When the vessel was 
then brought again into the open air, a certain quantity of 
vater was absorbed out of the atmosphere, and the difference 
between this weight and the original one was then used for 
ilculating the contents of water. 
(To be continued.) 


THE FIRST 35-TON GUN FOR THE 
DEVASTATION. 

Apurmat Sim Atexanpern Mitye, G.C.B., First Naval 
Lord of the Admiralty, Presided atthe Royal United Ser- 
vice Institution, on Friday afternoon, when a paper was 
by Commander William Dawson, R.N., on the ‘‘ Powder 
V’reasures in the First 35-ton Gun,” illustrated by diagrams 
showing the state of its interior on leaving and on returning 
to the gun factories, and by corresponding diagrams of some 
other disabled “Woolwich” guns. Basing his remarks on 
the official table of pressures, as interpreted by the report of 
the ordnanee inspector upon the state of the bore at several 
periods, the lecturer animadverted on the absence of exami- 
nations into the inquiries inflicted upon the projectiles in 
their efforts to arguing that, as all recovered service 
projectiles were foumé so injured as to be obliged to be broken 
ip, and most “ proof” shot required greg after firing, 
it was most reasonable to sup that the 700 lb. shot were 
no exception to the general mg 

After 85 discharges from the 11.6 in. bore, its interior was 
reduced by boring it up to !2 in. calibre, with  correspond- 

* We here quote Professor Lindé’s own words; the 
Lamber of diagrams cancelled is not givets'in the report. 


fter 











charges, the 12 in. bore was so injured by the projectiles as to 
necessitate the rebuilding of the gun. Moreover, the powder 
charges have since been permanently reduced from 120 Ib. to 
110 lb., and even these are used with some idation, for 
only one other 35-ton gun had since been fired, and that one 
had only fired 19 charges of 110 \b., nearly horizontal, and 
46 small ones of 851b.,in eight months, at Shoe 088 ; 
whilst the “ proof” of all others is fixed at two horizontal 
reduced charges of 110 and 1151b. Thus a permanent loss 
of velocity and striking force was a direct consequence of the 
absence of endurance in the late “ Woolwich Infant.” 

The table of pressures shows that when the 12 in. bore was 
fresh from the factory, 110lb. W.A.P. charges gave very 
regular maximum pressures of 20.1 tons. But when the 
12 in. bore had sustained 34 to 38 discharges, the 2 ogres 
were very irregular, and avera $1.3 tons. Similarly, the 
first 115lb. W.A-P, charges in the 12 in. bore gave very 
regular mean maximum pressures of 22.5 tons, but the latter 
ones (30th to 33rd round) gave 44.5 tons. And the 120 Ib. 
charges tell the same tale, beginning at 20 tons, and running 
up to 66 tons, 

What tg to the bore between the earlier and the 
later 12in. discharges? And would these growing altera- 


tions in the bore have caused the pressures to go on increas- | 
ing in the same ratio, if the firing could have been con- | 


tinued ? 


The maximum pressures were, in each case, registered at 


the extreme inner end of the bore, and extended, in a lesser | 


degree, to a point 6 in. in advance of the powder chamber. 
When the base of the shot has reached that point in its exit, 
the maximum pressure is realised at the bottom of the bore, 
and as the shot moves out the pressure diminishes. Hence 
the area of maximum pressures extends for 33¢in. from the 
inner end of the bore, and all injuries direetly traceable to 
excessive pressures ought to be found there. But the in- 
spector of ordnance reports the guo to be wholly uninjured 
within that area. Longitudinal eracks are reported on the 
“driving” edges of four grooves, and burrs on all from 
36} in. to 52 im. from the inner end of the bore, just where 
the rear studs come into “ bearing,” and the front studs 
hammer upwards; and four slight fissures are developed 
40 in. to 404 in. from the inner end of the bore, and the 
maximum enlargement of .027 in. in the diameter occurs 
40 in. to 43} in. from the same point. 
injuries are recorded in a certain short part of the bore out- 
side the area of the maximum ures, and precisely 
where the “ oblique movement of the axis of the projectile” 
about its studs would have its greatest foree. 

The same misdirection of mechanical forces was shown 
to be im operation in other guns similarly rifled, tend- 
ing to impede the free exit of the shot, to injure the 
projectile and the guns, and to diminish the velocities and 
striking force, whilet giving rise to accumulation of gases 
and elevation of pressures in the bore. 

Till these mechanical forces were directed aright, inspectors 
of ordnance must be employed to register the injuries in- 
flicted on heavy guns by every fifty projectiles in their efforts 
to eseape, recovered projectiles must continue to be broken 
up, identical charges of similar powder, fired under like 


conditions will be each liable to produce extravagantly, but | 


not extraordinarily, different results, and our heavier guns 
will be as lacking in endurance as in the year 1872, a year 


of profound peace, when a few shot at canvas targets re- | 


sulted in the return of at least six heary Woolwich rifled 
guns to the Royal Gun Factories for rebuilding or repairs, 


oe 


THE VIENNA EXHIBITION. 


Ox page 44 we publish a perspective view showing the 
entrance to one of the transe oe high form a distingelshing 
feature in the design of the Vienna International Exhibition 
As our readers are aware, there are sixteen of these transepte, 
which intersect the nave of the buildings that extends from 
end to end with a length of 2963 ft. t is them- 
selves are each 672 ft. 6 in. long, and 61 ft. 1 in. wide, and 
are separated from each other by spaces which will be formed 
into courts or gardens, in connexion with the nationality 
to which the adjacent transepts are allotted. 





Thus the whole of the | 


Labour Difficulties in South Wales.—The strike which hos 
revailed recently among the colliers and ironworkers of the 
erthyr district has been naturally attended with disastrous 
results to other branches of local industry. In addition to a 
partial cessation of operations at the Don Works, it is 
rumoured that the men in the locomotive sheds of the Mon- 
mouthshire Railway and Canal Company are to go upon 
three-quarter time. 


Bristol, Tramways.—Two lines' of tramways are about to 
be commenced in Bristol. The first of these lines will 
commence in St. Augustine’s-place and will extend b 
bj of Colston-street, Perry-road, Park-row, Queen's-road, 
and White Ladies-road to a point opposite St. John’s 
Church. The second line will begin at the end of Castle~ 
street, and will run through Old Market-street, West-street, 
and Clarence-road to the boundary of the borough on Law- 
rence-hill, With this latter line will be connected a series 
of tramways promoted by Messrs. Stanley and Wasbrough, 
which are to be laid down between Bristol and Stapleton, 
Fishponds, and St. George's. 

Bristol Docks —Mr. C. Nash has been elected chairman of 
the Bristol; Docks’ Committee in the room of the late Mr. 
J. Poole. Mr. J. Ford has been chosen vice-chairman of 
Senin fill the post previously occupied by Mr. 





| 


i 


| 


Trade at Newport.—The exports of coal from Newport to 


foreign parts in December amounted to 24,204 tons. In these 
totals, the Havannah figured for 2429 tons, and Matanzag for 
2084 tons. The exports coastwise from Newport in Decem- 


ber were 47,460 tons. The rail exports from Newport in 
December comprised 1281 tons to Constantinople, 21/0 tons 
to Genoa, 1036 tons to Hango, 2337 tons to New Orleans 
and 1120 tons to St. Thomas. 


3LM.S. Orontes.—On the return of the Orontes from the 
next round of troop service about three months hence, she 
will be paid off. She will be lengthened 30 ft. amidships, 
and she will be fitted with new compound engines. The 
work will be done by private contract. 


Culm Valley Light Railway.—The directors of this pro- 
jected line report that the interest taken in light railways in 
Devenahlen has greatly facilitated their efforts to obtain sub- 
| scriptions for shares, and that a sum of about 10,000/. has al- 

sealy been subscribed. They have, therefore, felt justified 
in depositing a Bil in Parliament to authorise the con- 
struction of the railway, and in instructing the engineer to 
| report the line on the ground, and to —- the contract 
| drawings. No opposition is anticipated to the Bill, al! the 
landowners interested having given their consent, and some 
of them having already agreed to take the value of their 
land in shares. 
| Coal at Cardiff.—Coal has been advanced 2s. per ton at 
| Cardiff in consequence of the strike in South Wales among 
| the colliers who are connected with the iron works. Work 
| is still proceeding steadily among the steam coal ecolliers. 

Devonport Dockyard.—An Admiralty order has been re- 
ceived at Devon with reference to the status of tem- 
porary writers. It was complained some time since that in 
| violation of a written agreement, their augmentation of pay 
according to length of service ceased. It is now ordered that 
any of the temporary writers in the dockyard who desire it 
| may leave the service, receiving a promised gratuity for so 
| doing of one month’s pay for each year of service, and may 
| then immediately re-enter on the new terms of payment at 
| the rate of 10d. per hour. 

; 





; 


| 








Tetxexarnic Enterraise.— The Spanish Government has 

anted a concession to the India rubber, Gutta Percha, and 
Felegragh Works Company (Limited) for a direct cable 
| between Barcelona and Italy. Another concession has been 

granted for s cable between Barcelona and Egypt. This 
| coneession has not, however, been granted to the India 
| rubber, Gutta Percha, and Telegraph Works © au 
(Limited). 
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SUBSTITUTES FOR ARMOUR. 

WE gave our reasons, in a recent article, for 
negativing the proposal to abandon armour. Even 
when, if ever, the comparison between the largeat 
guns of the time (used under fighting conditigns, 
not at Shoeburyness) and the thickest armour, 
becomes much less favourable to the latter than it 
now is, we shall expect to find that conclusion 
still tenable, and still acted upon. Still it is prac- 
tically certain that in the next few years another 
great advance will take place in the making of 
heavy guns, and it behoves naval architects to 
keep pace, if they do not want the question re- 
opened, and the first principles of their art again 
thrown into uncertainty. If armour is to hold its 
present position relatively to guns (we do not 
admit its uselessness, even if it fails to do this), it 
is probable that plates of at least 20 in. thickness 
will have to be ahoat before five years are over. 

_ The question is, how is such an enormous addi- 
tion to weights to be compassed? To thicken the 
Fury’s armour six inches all round—which is about 
what the suggestion amounts to—would involve an 
addition, we should suppose, of at least a thousand 
tons of weight. Already her displacement ap- 
proaches 11,000 tons, and the Admiralty may well 
hesitate to advance by a mere increase of size, for 








red, and the saving applied to thickening 
pase Before, consi - the numerous an- 
swers which have been given to this question, and 
trying to ascertain the amount of hope which may 
be extracted from them, it will be well to analyse 
the |functions which ship armour is supposed to 
perform. 

First, there is protection of guns and gunners, 
given, now-a-days, in the shape of turrets, and of 
the armour required to protect their bases. Se- 
condly, protection of steering and conning arrange- 
ments, involving an armoured tower, more or less 
large and lofty, but seldom or never reckoning for 
much amongst the weights of the ship. Thirdly, 
protected communication between the turrets and 
conning tower, and the lower part of the ship, in- 
cluding passages for men, air, ammunition, &c. ; this 
is ae obtained by an extension of the armour 
protecting the bases of the turrets. Fourthly, pro- 
tection for the ship herself—~i.¢., for the instrument 
which keeps all the rest above water, and carries 
them about. 

Of these four services it is often ones that 
armour, or some equivalent to it, shoul orm 
but one—the last. To keep the ship above water 
is admitted to be necessary, but many authorities 
entitled to r t are disposed to fight the guns 
‘in the open,” carrying the ship’s own armour a 
little higher above water, to make up for, gud 
buoyancy, the loss of the armoured battery protect- 
ing the guns, or of the breastwork protecting the 
bases of the turrets. Admirals Elliot and Ryder, 
the dissentients from the Report of the Committee 
on Designs, proposed, indeed, just the reverse, viz., 
to protect the guns, and leave the ship unprotected, 
except by a curious stuffing of cork and air-cells 
about the water line, which no one but themselves 
imagined would avail to —_ the ship afloat. This 
last device will find no followers, but the plan of 
concentrating the armour upon the water line of the 
ship, and leaving the i to take care of them- 
selves, may obviously force itself upon us, should 
guns at any time become so powerful that a useful 
thickness can be reached in no other way. Of this 
we see no present sign, and therefore protection for 
the guns appears to us as justifiable and necessary 
as ever, As to the mode of protection, we see 
nothing in the least likely to take the place of the 
turret, which can be applied to a ship launched 
within five years from now. No form of fixed 
battery can compete with the turret, and the Mon- 
crieff system has not yet been even tried. That 
system, no doubt, would save the weight of at least 
the armour of the turrets—perhaps 400 tons in a 
vessel like the Fury—but on the other hand it would 
give the guns less protection. On the whole, we do 
not think it worth while to reckon upon this saving, 
and so include two turrets amongst the weights of 
the future ship. The pane tower we think it 
very desirable to retain, if anything whatever is kept 
beyond a bare belt at the water line. 

The third duty, that of protecting the communi- 
cations between the upper world and the engines, 
magazines, &c., and preventing the entry of water 
through the openings in the upper deck of the hull 
proper, is performed by a mere extension of the 
wale protecting the bases of the turrets, into a 
breastwork or battery, which stands upon the middle 
part of the hull. Whether the breastworks of recent 
ships can or cannot be shortened, by bringing the 
turrets closer together, is perhaps a doubtful point ; 
but there can be no doubt whatever of the propriety 
of keeping these communications if there 
is armour both above and below. 

The armouring of the hull, ic., the belt which 
runs from end to end, a few feet above and below 
water, and above which rises the breastwork or 
battery, is the remaining point, and the only one 
apparently, where saving can be looked for. Its 
ho pes is to keep water out of the bull, either 
through shot holes below the water line, which 
would admit it at once, or above the line, which 
would admit it >, One the ship — lower 
through injuries to the bottom or any r part, 
Except in - far, therefore, as it forms a downward 
extension of the protection required for the vertical 
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wind-and-water space was to be filled with 
hexagonal canisters. Admirals Elliot and R 
of course had their say, and proposed much the 
thing, except that all ion for the communica- 
tions between the and the upper world was 
dispensed with, a kind of cork armour being sug- 
a aaa 0 it was hoped might close up after 
etting shot through, and so remain watertight. 
This last plan requires no serious’consideration. It 
was otherwise with Sir William Thomson’s, whose 
to apply cork was inquired into by Mr. 
by, who reported (see p. 344 of A ix to 
Report of Committee) that “on applying this 
principle to the Fury it was decreed 4 that by 
substitzting some 500 or 600 tons of cork for an 
equal weight of armour, this view could be carried 
out, but that no increase in the thickness of the 
armour, or the breastwork, or citadel was possible.” 
There is no necessary i of Sir 
William Thomson’s plan in this report, because the 
belt of cork might be much more effectual in keep- 
ing out water the belt of armour it replaced, 
only the central part of which, be it remembered, 
was of the same thickness as that upon the 
‘‘ citadel.” Every penetration would admit a 
certain quantity of water, depending on the size of 
the hole, or rather cavity, made by the shot or 
shell, and the quantity of cork, if any, blown out 
by it. A given number of hits, of average sort, 
would admit a no doubt considerable, but un- 
determined, quantity of water, and it might be 
argued that, of the same number of hits upon 
armour, one might be expected to penetrate, and, 
doing so, to admit more water than all the hits 
together could let into the cork. Although there 
is nothing absurd about this plan, as there is about 
the famous ‘cork cofferdams” of the dissentient 
members of the Committee, we confess to being 
— to it, on the ground that exploding 
ell will play such havoc with cork—throwing it 
out bodily, burning it, pulverising it, compressin 
it—that the compartments entrusted to its care wi 
soon lose their buoyancy, and the ship be sunk or 
endangered, On the ciher hand, it is difficult to 
avoid thinking that Sir William Thomson gave his 
plan less than a fair chance by carrying cork at the 
sides as well as the ends of his citadel. That 
carried along the sides, at the midship part of the 
ship, would be so much dead weight, or worse. 
The only saving from setting the sides of the citadel 
back from the sides of the ship would be through 
getting slightly shorter ends or cross bulkheads to 
it—a gain probably more than balanced by the long 
strip of heavy armour upon the deck between the 
base of the citadel and the ship's sides. Had Sir 
William Thomson made his breastwork shorter and 
wider, or even wider only; he would probably have 
found some saving in weight by substituting cork 
for armour, and so have been able to thicken that 
which remained. As it was, the cork-protected 
parts of his ship were less efficient, and the 
armoured parts no stronger than in the ori 
Fury. A similar result would probably be found if 
small empty canisters were used i of cork ; in 
fact, it is usually found that any system of small 
Pade ee —— about the same, bulk 
or bulk, as cork. principle of carrying out 
the sides of the breastwork, , or 2 Be 
the ‘‘ citadel” may be called, to the full width of 
the v8 i was long since recognised, it may be re- 
marked, by the Admiralty, where, even while the 
Committee was sitting, it was determined so to 
complete the Fury. inci 
was carried out in the Glatton and 
of the same was due simply to the fai 
felt in the pri of low freeboard. 
was abandoned was no 
setting back the breastwork 
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hull proper. In its best ¢ form, therefore, the cork- | neas to ‘be in an inverse proportion, the smaller the 
defended ship consists of a central citadel, the fall | angle the greater being the strength of the rail joint. 
width of the vessel, and no longer than necessary 1 he stiffness given \ the Table of both rail and 
Outkide this the ends, about the water line, form | rail-joint of the standard sections is based in most 
two chambers, reaching 5 or 6 ft. below water, and | instances on direct experiments, and it is to be re- 
4 or 5 ft. above Our reason for mistrusting the }/gretted that with this simple fishing there is a carry- 
plan has been already given. The cork chambers, | ing capacity of the rail-joint equal to but two-thir ds 
under long-continued shell fire, would, we belie ve, | of what the rail will carry without permanent set, 
become water chambers, weighing four times as | the distance between bearings being taken as 2 ft. 
much as in their original form, and therefore a fatal | for the joint and 3 ft. for the rail. But with ordi- 
drag upon the ship. Air chambers, whatever the | nary sections and fastenings the stiffness of the 
nature of the subdivisions, would, we think, reach | joint may be taken as equal to but one-fourth, or 
this condition still sooner. So far as we can see, | one-third at ee utmost, of that of the solid rail 
therefore, there is no plan for securing buoyancy to | the angles being in this case 20 deg. to 30 deg., 
a part exposed to fire, which can bear competition | while with the pe ar-shaped form of rail, not more 
with even a moderate protection by armour, an d so} than one- fifth of the strength of the rail has been 




















far, therefore, no prospect is opened of savir g the | obtained at the joints. 

weight of any portion of the bull proper | In the absence of the section of the Philadelphia 
‘The alternative scheme is, as before stated, to 

keep such parts of the hull as it is desired to relieve 


and Reading rail it is diffienlt to judge whether the 
oints used would carry 94 tons, but so far as the 









































rail economy contributed by Mr. C. P. Sandberg to | now rhe probability of such a result is = dent 











it was considered that it should not exceed 4} tons. | plied at the time with fishplates, and therefore it | 

In giving this statement it would have been of | is highly advisable that direct experiments should | 
interest also to know what the rail itself, as well as| be made in America, so as to obtain a load propor- | 
the rail joint, will carry in the two instances men- | tionate to the stiffness of the joint. In so don g. | 
tioned. The weight of 64 tons on a 60 1b. rail, as| perhaps it might be found that the loads in the} 
stated in the Table, and considered by American |Table are comparatively moderate to those now| 
engineers as excessive, might not be so regarded | existing, even in the best practice, for the load on | 
whenit is remembered that the same Table shows that | the driver has nothing to do with the weight of the | 
the 60 Ib. rail, with fishplate to standard section, will, | rail taken by itself, but only in proportion to the | « 
at 3 ft. bearings, carry a load of 14 tons in the | stiffness and wearing capacity to be obtained by 
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: middie, and 9} tons at the joint with 2 ft, bearing, | having the metal putin its proper place. 

‘el without permanent set. The Table also shows th: ‘The reason why these standard sections are capable | 
: maximum load on drivers all through the standard | of carrying so great a load, is, in fact, the strength 
if sections to be one-third of that which the rail will | of the joint that can be made with them. No doubt | | 
' carry in the middle, and two-thirds of what the rail | Messrs. Perdonnet and Rankine have been quite | 
; joint will carry before taking a permanent set. In | correct in establishing their rules based on those rail 
; permanent way, as in every other form of construc- | sections, which they had, say ten years ago, to ex- 
} tion, the maximum strength is equal only to that of | periment on; but since that time rail rolling has 


' 
the weakest part (in this case the joint of the rail), | made great progress, and therefore it would be a 
and in order to obtain the greatest resistance the | loss to go by their rules any longer. On the other 
joint should be as stiff as the rail itself, To attain | hand it would be a little too bold to say that the 
this object many inventions are already in use, But | traflic capacity, as stated in the Table, should always 
as these are more or less costly and complicated, | be realised in practice, fora good many conditions, 
the best means avail lab e in practice is the ordinary | which cannot always be expressed in figures, greatly 
fishplate, of as great a thickness as can be used | influence the duration of the rail. Therefore it is 
without interference with the flanges of the wheels. | just as well to admit that the figures in the columns 
and of an angle as small as is compatible with easy | of load passed over the rails apply only to normal 
rolling of the rail. ‘This angle is, as the standard | conditions, and it must be left for future experience 
sections show for good mee ll deg. and 15 deg., | to decide whether the figures are practically too high 
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the latter for light rails; and experiments made to | or too low. Meanwhile, we believe that the Tables 
show the value of the fishing angle prove the stiff. may prove of service as a guide to selection of a 








no claim to aay, and which are carefully filled with | it is prudent to increase the number of drivers for 
: water before the action begins. In fact, the ship | engines on American roa is, where fish joints of in- 
Bi oh ‘ makes believe,” in battle, to have no ends at all. | sutlicient strength are used, but the remarks made in 
i In this scheme, or some modification of it, lic jr ference to 64 tons on a 60 Ib. standard rail section | 
Ri ‘ apparently the way out of the difficulties which now | with standard fastenings being excesssive, should be | t 
beset the naval architect in his search after thicker | modified by the statement in the description that it 
p- Armour But the b alan ce of gain an | loss can « niv is “not the most ¢ conomical for working a line, but 
be struck after much careful calculation, the na ure | shows the ultimate safe load to which an inert 
ha of which we propose to indicate upon another o of traffic may ext nd.” and also it would be well 
é casion, first to ascertain the carrying capacity of the rail 
H | joints generally in use in America, for it might be 
% found that, as in the above case of the Erie section, 
r RAIL ECONOMY. See section in use on the Philadelphia and Reading 
= We publish elsewhere an important paper uy n| road, as well as other American roads, is overloaded 


the American Society of Civil Engineers, an dwh ich hie nough when it is mentioned that the most liberal | 
contained conclusions entirely opposed to American | Eur bes an country in weight of rail oon le has, | 
4) practice and opinion. Referring to the Table show- | with a 70 lb. section, a joint only carrying 6 tons 
ch ing the section of rails proportioned to carry a/| owing to too large an ang! e and too thin a fishplate, 
inf maximum traffic, it was remarked, in the course of len d with the weight on the driver of 6 tons, the! 
zk the discussion, that the weight on locomotive driy-| rails are overloaded, resulting, as might be ex- 
e ing wheels stated therein for each weight of rail iia in bending at the ends, and early failure 
i differs from the best practice in America, and that | both of road and rolling stock. 
4 on the Philadelphia and Reading Railroad 4 tons As the fishplates for American rails are g¢ nerally 
4 loal on drivers was not exceeded for a 64 1b, rail, | made at home, there has not been the same oppor- 
On the Erie Railway 5} tons weight on drivers | tunity of testing the stiffness of the rail-joint in 
ai has been found too much for a 701b. iron rajl, and | England as is afforded by European rail sections sup- | 


proper system of road and rolling stock to accom- 
modate 4 caleulated traffic in starting a line, instead 
of, as is now too often the case, a mere copy being 
made from existing practice, whether there is half 
or double the traffic to be expected. It ought, also, 
to regulate the selection of road and rolling stock 
as suited to each other, so that, for instance, a 
proper weight of engine shall be used for running 
on any given rail, and the latter not destroyed by 
being overloaded, nor a needlessly strong rail chosen. 
Lastly, in view of renewals, the adoption of standard 
types, both of rails and rolling stock, would ma- 
terially facilitate the manufacture of fresh supplies, 
and also diminish: the cost. 


THE PHOSPHATE “SE W AGE PROCESS. 

In three preceding articles we have drawn atten- 
tion to the essential features of the A B C process as 
the most prominent scheme extant for the chemical 
treatment of sewage, and which has been put for- 





e | of armour altogether out of fire—in fact, to excise | Erie section is concerned, experiments recently | yard as eminently fit to purify the sewage in a 
Fah or totally remove them his course is conceivable | made show the rail joint to carry but 2 tons only, | sanitary point of view, and to produce a valuable 
ee 4 as regards the ends of the ship—for instance, by | whilst the rail in the middle carries 10 tons, so there | and profitable manure direct from the sewage. From 
eRe letting none of her, oxcept the middle part rise | is no wonder that 54 tons per wheel would prove| what we can gather, nent from the recently 
} he above water, or even within a few feet of the sur- | disastrous to both road and rolling stock, and the| published report of the tive Guano Company, 
ms face. Some day even this extreme plan may be | probability is that even with a reduction of that|and the account of thé ee held on January 
ant worthy of debate, but meantime a less startling | load to 44 tons, the remedy will not be effectual, as| Sth inst., the commercial results have proved a 
i. move in the same direction requires careful con-|it is double the load which the joints will carry | failure, while the sanitary results are yet in abey- 
| 4 ideration. We allude to Mr. Reed's remarkablk | without injury, instead of two-thirds, as adopted|ance of judgment until the report of the Metro- 
; ae proposal to build ships with “ water tank” ends—to | in the lable. | politan Board of Works has been received in 
+ at take, that is, the under-water part of the cork com | It is curious to observ that uth ough several of | regard to the frials of the A B C, under their super- 
oe ‘ partments of the other system, and to give shot and | the eading American lines have adopt d Mr. Sand- | Vision at Crossness. It is not our business to 
¥ a shell full hibe rty to do what they like with then ib e s standard sections with the proper fishing | anticrpat that report, but we do not expect that it 
TES making preparations beforehand for the weig igle, the necessity of sufficient thickness in the| will be very encouraging, for reasons that need not 
s e water which will be thus be introduced into ofan iplate 1s often ¢ verlooked. a small saving in weight | be here named. 
Whatever harm the shot and shell n lay F } es. bh being effected at the cost of greatly diminished | The close of 1872 has been fatal to two chemical 
4 cannot lesson the buoyancy of structures which lay | carrying capacity or durability of the rail. No doubt lschemes of sewage utilisation, whose companies 


iave been compelled to ask the friendly interference 
of the Court of Chancery—a result that we ven 

tured a short time ago to predict. Possibly, to quote 
an old proverb, coming events cast their shadows 
»efore them, and those com 1pan ies may have alré ady 
laid down a tramway for the easy conveyance of 
others in the direction of Lincoln’s-inn-fields. 


se} The next prominent scheme before the publi: 


which deserves notice is that of the Phosphat 
| Sewage Company, as following in the wake of the 
| A BC process for the alleged successful treatment 
of sewage by chemical precipitation. The form: ution 
| of this company was due to experiments explained 
by Mr. Forbes before a meeting of the British 
| Association in 1870. A native phosphate of 
alumina was imported from an island adjacent to 
San Domingo, which, so far as our information is 
concerned (and it was official, as the basis of an 
| arrangement with a then existing company), cost 
five pounds per ton, delivered at Liverpool. That 
company was advised to have nothing to do with 
| the new process, The value of the phosphate pro- 
cess was stated to depend on the enormous amount 
of phosphoric acid that this phosphate contained— 
at least 30 per cent. The phosphate was treated 
with sulphuric acid to liberate the phosphoric acid, 
and to form simultaneously a sulphate of alumina. 
A brownish-coloured powder was the result of this 
method. This was added to the sewage with lime 
mixed with water ; a certain amount of precipitation 
occurred similar to that produced by the crude sul- 
phate of alumina « mp jloyed in the A B C process, and 
the resulting precipitate formed the “ valuable ferti- 

| lising manure” of the Phosphate Sewage Company 
During the last few months we have made a 
areful personal examination of all the chemical, 


jand most of the irrigation systems of treating 


sewage at each of the places where either have 
been carried on: but with the exception of places 
occupied by the Native Guano Comp any, we have 
failed to find any in actual operation at the time of 


| our visits, some of which were previously arranged, 


and othérs accidental. The former visits were the 
result of printed statements, and the latter were 
undertaken under the full conviction that no pro- 
cess had been, or was likely to goon. The follow- 
ing instance of our visits may be amusing, and 
perhaps highly instructive to any who have a little 
— money to invest or /ose. The patentees were 
about forming a public company to utilise sewage 
by their scheme. We were written to requesting 
an examination of one of the processes, which, ac- 
cording to its authors, was to completely solve the 
problem. The ‘ works” were situated in a 
flourishing manufacturing town in the North of 
England, and were stated to be in active operation. 
After a three hundred miles’ journey we arrived at 
the spot, armed with all necessary introductions, 
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and sought for the so-called “ works.” On the 
following morning we discovered the patentees 
und th “++ works.” ‘The latter consisted of a back 
hen in an eight-roomed house. ‘The * plant” 
was two brown earthenware pans, each holding 
at two-gallons. While the fraitless operation 
f watching the purification of half a pailful of 
sewage was going on, the remainder of t he ‘* works” 
was occupied by a maid cooking a joint of beef, 
and making the amteeedents of a Yorkshire pudding. 
A journey on the following day to visit ‘‘ works” 
“in full operation,” in a large town about 
thirty miles distant, had the same result. The 
natentees in this case had specially invited in- 
ction of their entire schemes. ‘The total “ plant”’ 
asisted of an old cart, a few tubs, a large deposit 
f town ashes, and the absence of any process 
whatever, 
During last year we made repeated visits 
Leicester, Tottenham, and Barking, for the 
of seeing the phosphate process in full 


aiso 


r 


ration, and in each case were unsuccessful, 
At Leicester we found that nothing had been 
lone for many months, and no plant whatever 
ed. At Tottenham, four tubs embraced all 
t apparatus. We hear that some works at 
king will shortly be in operation. When 


1ey are so in reality we shall be glad to re- 
results of our inspection, On the occasion 

r last visit thereto we were favourably im- 
ssed with the general arrangements in progress. 


We rn that the company have not been able to 
their process at Leicester on account of 
ficulty respecting the land. We cursorily 

examined some mud that had been left by them 

ifteen months ago, but as both that, and the 
l'ottenham, had been so long exposed to 


nospheric influence of air and m ire, no reliable 
ilts could be arrived at. Ae ng to the re- 
sented to the shareholders in last December, 
Phosphate Sewage Company are 

n regard to the source of their phosphate, 

m to lead to the belief that the supply will 

yped. We must here dismiss them to 





I 





lition in which they now find themselves, 
1 th f a committee of investigation 
la t meetir to discover the real 
f th irs of the company. 

Dr. Anderson’s process next claims notice, but 


the ground that it has become the basis 
formation of a public company. ‘This process 
simply in the use of crude sulphate of 
und lime for purifying the sewage, and the 
m of that inevitable result, a * fertilising 
Comparing the thr patents of the 
unies we have named, we find that each has the 
ur feature of usingsulphate of alumina, namely, 
1 BC, the Phosphate Sewage, and Ander- 
In no essential particular do they differ in 
t to the value of the patents, except so far that 
Native Guano Company employ blood, or other 
nenoid substances, in addi other sub- 
Ss not capable of being pats nted. The y have 
taken the cue of the old lime I rocess by employ- 
slaked lime to decompose the sulphate of 
imina as a precipitating agent of organic matter. 
We are at a loss to discover what defecating result 
vcerue by the use of either the phosphate or 
Anderson’s processes. In no case that we have yet 
t with has either of these two succeeded in re- 
ing the smell of the sewage—a result easily 
ed at by the ABC process, in which a very 

rge amount of charcoal is employed. 
We have yet to find a locality at which Dr. 
lerson’s process has been consecutively, for days 
er, carried on, It had its birth and pre- 
ture temporary death at Coventry. Here it 
lormant for a long period. It at 
Nuneaton We visited the piace 
autumn, having been told that the 
re in full operation,” The result was fruitless, 

1 the cases already described. 

Bird's and Scott's processes need but brief notice. 
In both lime is used as a precipitant. The result of 









n to 


; 


r iscitati ym at 


bird's method is sold at a trifling sum eper ton for | 


1nurial purposes ; while by General Scott's plan the 
residual precipitate is calcined to form a cement. The 
process is now on trial at Birmingham for the 
atment of the sewage of that town. No reliable 
rt has yet been published of the sanitary and 
iniary results of the plan, hence it would be 
remature to give any opifion of their value. 
before we dismiss the varied schemes that have 
1 devised for the chemical treatment of sewage, 
we feel bound to state that while all have failed to 
make ‘he manure obtained direct from the sewage either 


++ 
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under diffi- 


last found a} 


‘* works | 





valuable or profitable, we have reason to believe 
that it is contemplated, and even in practice by 
some, to mix their patented ingredients, either 
already used to purify the sewage, or before that 
use, with night-soil obtained from the middens and 
privies of unsewered or partially sewered towns. 
This application will lead us, in another article, to 
investigate the dry-earth system of Moule and 
others, as additional methods of so-called sewage 
treatinent. 

In the resumé given in this and the preceding 
articles we have been actuated simply by a desire 
of being impartial to each process. In no case has 
hearsay led to any of the statements that have been 
advanced. ‘Those that have been published by the 
respective companies, who hold the patents, have 
been patiently investigated by repeated personal in- 
spection of their works, and careful chemical 
analyses of the ingredients they employ, and the 
effluent water and manure produced. On this 
ground we therefore fearlessly assert that not one 
of these companies has succeeded in carrying out 
the promises that have been made; and that for 
all practical purposes the combined or individual 
efforts of all have left the question of the success- 
ful treatment of sewage scarcely a fraction more 
advanced than it was before these various schemes 
were brought before the public. 

It is not impossible, however, that many corpo- 
rations, or Local Boards, will be glad to avail them- 
selves of some of these methods, so as to arrive at 
such a degree of purity of their sewage that the 
resulting effluent may be turned into a stream not 
likely to be afterwards employed as a source of 
water supply, no matter at what cost such a result 
may be gained. This has already been done at 
Leeds and Bolton in respect to the ABC process, 
Coventry aud other places seem likely to pursue the 
same course. In many such cases the effluent water, 
although far too impure to be used for domestic 
purposes, would be of great value to the farmer and 
| gardener for irrigation and watering purposes. Last 
| Year was an exceptional one in regard to rainfall, 
| the excess of which, beyond the yearly average, was 








very great. In the average of years, however, our 
| soil suffers from drought, and then the effluent pro- 
| duced by these processes would be of great value 


jnot only for the sake of its moisture, but also for 
' the manurial substance it ¢ Hence a com- 
| bination of such processes, with a judicious system 
| of subsequent irrigation, may prove of great benefit 
to towns and their suburban districts. In numerous 
; instances such a combination would go far to solve 
| the sewage difficulty, and it is much to be desired 
that these considerations should be carefully weighed 
by the authorities before any decision is arrived at 
in reference to the adoption of any of the schemes 
now 80 strongly recommended by interested parties, 


ntains. 


THE SCOTCH IRON TRADE FOR 1872. 
Tue year which closed on the 3]st ultimo was 
certainly the most remarkable that has ever been 
experienced in the whole history of the iron trade of 
Scotland; and this circumstance, coupled with the 
fact that the daily quotations for pig iron on the 
Glasgow Exchange practically determine the prices 
in all the iron markets of England, the Continent, 
and America,,will amply justify us in taking a brief 
glance at the annual returns for the past year, and 
| making a few remarks incidental thereto. 
| The ruling influence of the Glasgow market is 
lalmost, if not entirely, due to the fact that at 
no other place, either at home or abroad, is there 
held any stock of pig iron that merchants and con- 
sumers can fall back upon in the event of any such 
luntoward circumstance arising as might interfere 
with the regular and continued production of that 
important commodity. In the Cleveland district, 
where the annual production has now reached al- 
| most the grand total of two million tons—or.nearly 
| twice the annual production of Scotland-——the stock 
| is almost »#i/, only some forty and odd thousand tons, 
| while the makers have, in most instances, largely 
sold the make for the present year. In Scotland, on 
the other hand, there was still a stock of 194,000 
| tons at the end of the year, when the annual returns 
were made up by the Glasgow Association of Iron 
Merchants and Brokers—the diminution within the 
year being 296,000 tons, or from 490,000 tons, which 
was the stock in hand at Christmas 1871. Large 
stocks of pig iron have been kept in Scotland for 
many years ; but last year’s diminution was so extra- 
ordinary as to be altogether unprecedented ; and the 
stock in hand now is lower than it has been any 
time these fifteen years, while within that time it 








has been up to the extraordinary total of 760,000 
tons, or fully three quarters of a million. The stock 
actually available just now is so inconsiderable, that 
a small association of capitalists might easily pur- 
chase it up, and thereby so control the market as to 
be able to dictate the prices at which pig iron should 
be sold, 

This is no mere fanciful notion, for something 
like it was really practised during the past year in 
the Glasgow market, and much inconvenience was 
consequently experienced by home consumers and 
export merchants, with a detrimental effect to trade 
generally. ‘The price of warrants at the beginning 
of the a3 year was 73s, per ton, and there was 
no marked advance till the month of March, when 
90s. was paid for a number of lots. The month of 
May passed without any advance being made 
beyond 96s. per ton; however, there was an ad- 
vance to 110s. by the end of June, but even that 
price was freely paid, as there was a large uae 0 
demand, and the market maintained a very healthy 
tone. It was in the month of July that the highest 
price—137s. 6d.—was reached, a price that was 
out of all proportion to the prices paid for other 
staple commodities at the time. For three or four 
months very high prices were maintained, notwith- 
standing that the demand fell off to a remarkable 
extent, After the market had thus. been controlled 
by a clique, during fully four months, relief came, 
and prices fell in November to 87s. 6d., while in 
the preceding month 132s. 6d. per ton had to be 
paid. The average price during the year was 
101s, 10d. per ton, while in the year 1871 it was 
no more than 58s. 1]d., or little more than one- 
half, 

During the month of December there was an- 
other serious reaction in respect of prices, In the 
beginning of that month the quotation was {0s., 
but on the 24th of the month 1248, was asked and 
paid. ‘This extraordinary advance was the result 
of an improvement in the demand, and a sudden 
interruption to the make by the damping down or 
blowing out of a number of the blast furnaces, 
owing to misunderstandings between the miners 
and several of the employers on the question of 
wages, ‘The average number of furnaces in blast 
during the year was 127 ; a week before Christmas 
there were only 123 in blast; and when the returns 
were issued at Christmas the number was still 
further reduced, even to 115. In the year 1871 
there was also an average of 127 furnaces blowing 
(130 in the year 1870), the number of existing fur- 
naces being 154 both in 1871 and last year. From 
the returns issued regarding the iron trade in the 
Cleveland district, we find that there were only 
seven furnaces not in blast at the end of the year 
out of a total of 137 built in the district and avail- 
able for use ; and it therefore seems passing strange 
that the Scotch ironmasters should allow their 
furnaces to be out of blast in such great numbers 
while almost unprecedented prices were obtainable 
for their iron, and while the Cleveland ironmasters 
persisted in pressing almost every furnace into 
service that was ready for work. On the vexed 
question of labour versus capital, and the amount 
of profit that should fall to the share of capital, we 
do not intend to enter, but we cannot help ex- 
pressing the feeling that the Cleveland method of 
dealing with workmen seems to be more in accord- 
ance with fair play and the dictates of reason than 
the method practised in Scotland ; and it is to be 
earnestly hoped that some more rational methods 
of settling differences will soon be resorted to than 
by bringing strikes and lock-outs to bear upon the 
respective parties in the labour disputes. 

Last year’s total production of pig iron in Scot- 
land was 1,090,000 tons as against 1,160,000 tons in 
1871, the falling off for the year being 70,000 tons. 

ut the annual production has several times been 
higher than it was last year, It was 60,000 tons 
greater in 1863, and again in 1869; in 1864 it was 
greater by 70,000 tons, by 74,000 tons in 1865, and 
in 1870 the make was 1,206,000 tons, or 116,000 
tons greater than in 1872, and was the largest 
annual production hitherto recorded in Scotland. 
Looking at the great falling off in the production of 
last year, as compared with the production of 1863, 
1864, 1865, 1869, 1870, and 1871, an inquisitive 
mind can scarcely fail to ask if Seotland’s position 
as an iron-producing country is on the wane. 

On the question of consumption in Scotland there 
is not much to say. The foundries used up 
270,000 tons last year, as against 275,000 tons in 
the year 1871, which was a diminished consumption 
as far as the foundries are concerned. On the other 
hand, however, there was an increased consumption 
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in the malleable iron works to the extent of 10,000, 
the total for last year being 200,000 tons. The 
finished iron—bars, plates, &c., made last year— 
amounted to 223.377 tons, as against 200,131 tons in 
1871. But the make of finished iron last year would 
seem to have been greater than the consumption of 
pig iron in its mauufactare ; and the exy anation | 
this apparent anoma.y is found in the fact that 
the Seotch ironmasters drafted during the year 
100,000 tons of pig iron from England, part of which 
undry purposes and part for making 
umount of pig iron ob- 


und was 85,000 tons 


was used for f 
finished iron Im 1871 the 
tained from Eng 

fhe foreign shipments from Scotland last year 
ere 616,933 tons, as against 512,479 tons in 1571; 
the coastwise shipments were 224,695 tons, as 
against 303,494 tons; and the amount it by rail 
to England was 74,372 tons and 54,027 tons r 
spectively in 1872 and 187] und the totals for the 
two years were 916,000 in 1872, and 870,000 tons in 
1871. The amount of pig iron thus sent out of 
Scotland has increased 46,000 tons as compared 
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iron rod, cranked at each end, and carried under the eave | 


of the carriage. By connecting this rod with the signalling 
mechanism inside the carriage, the disc signals are released, 
and fall outwards every time a push is made. They are 
afterwards restored to their normal position by hand, as is 
also the lever of the signalling mechaniam, the guard using 
| a special key for that purpose Until this is done the signal 
| bells at either end of the train continue ringing. For night 
i signalling, a red lamp with two shutters is used, no light 
| being visible until the shutters are removed. This is effected 

by the falling of the disc signal, which touches a spring 

releasing the shutters, and revealing the light to the guard. 
| When one g 
| has merely to press a stud upon the front of the bell-case, 
no levers or armatures being employed. Should an unfitted 
|carriage be required to form part of a train in making 


uard requires to communicate with the other, he 


, | it up, the continuity of the conductors is preserved by the 


|} use of spare lengths, which are quickly attached by a screw 
lip to each end of the roof, and are coupled up in the usual 


i 
the signals being satisfactory. We understand that the 
| Board of Trade has notified to Colonel Binney its intention of 


| 
be. paratus we recently made several runs, the working of 


with 1871: but the increase in 187] was fully | officially inspecting the working of his system of signalling 


200,000 tons upon the shipping and railway returns | 


for ]870 
however, are by far the largest on record ; and they 
might have been considerably larger had it not been 


Last year’s shipping and railway returns 


in the Glasgow market to such an extent as to 
cripple trade, and greatly reduce the legitimate 
demand for iron We are glad to learn that thers 
now an apparent tide in the affairs of the Scotch 

n trade which may lead to a favourable issu 
is a disposition practically showing itself to 

i me of the blast furnaces that have been 
ng idle during the last two or three weeks, and 


is certainly a hopeful sign 


PRAIN COMMUNICATION 


Aurnoven the adoption by railway com 


ns of communication between passengers and guards i 
I 


trains has long been compulsory, no definite plan | 


t been decided upon, either for individual or general 
The reason for this is probably to be found is 
that no system has hitherto beet 


requirements of the case in a simple and perma 
effectual manner Cord commu ition has beer 
1, and the various systems of electric signals are 
impr ment. One of the most recent apparatus 


t a Great Kastern 


class has been lately applied t 
between Victoria Park and Stratford 
1 Binney's system, and f 
y meansof which 


passer 
} , and guards with each 
nductors consist of a 


of carri 


out the 
is provid 
(ne terminal 
of each battery, th 
onpect 0 1c of the train wires 
of the carriages The other train 
nd pole of the battery, so that 
lectricity can pass until the two train wires 
together. I 
‘is placed in each compartment of every carriage 


effect this a communicator or 


This communicator consists of a small square box 
! til stud, and containing eV indicator 
the entre. At 


draws down the leve t the sto when the 


1 a spring 
! Une s 18 Connected with 

g of tl ind ‘ le , and the other with the 
against which the lever falia, so that whilst the lever 


he wires are disconnected, and no current passes 


as the stud is pushed the indicator lever falls 


thus completing the electrical circuit and | 


» ring in the guards’ vans. A small hole 


of the box shows the indicator lever, | 
dex of the compartment from which | 
| 


In order to indicate to the guards | 

hich the alarm proceeded, a couple of | 

1 at one end of the carriage, one on | 

1 fall when the stud is pressed, and | 
ct beyond th aTriagé 


her side 


For communicating between the guards and the engine 
r, an electric bell is fitted on the engine, and connected 
ery in the guard’s van. Contact is made or 

nals given, by means of a lever spring, and 

this arrangement the bell on the engine is prevented 
ringing when the signalling is going on between pas- 


rs and guards. The discs which indicate the carriage 


| 
for the insensate speculative greed which operated | 
| 


vised which | 


it an eariy cate 


PHE MEYER FAIRLIE ENGINE 
To rue Epitor ov EnGtngsnine. 


Sin,—I have just returned to town and have seen MM 


with reference to this letter and thank you for it. 
If assertions were all that was necessary to make the 


Meyer engine perfect, certainly no other engine in the world | 
could compare with it ; fortunately, however, assertions go for | 
nothing, and your very excellent and just article establishes | 


this fact indisputably. There are few who have worked 

harder in support of a principle than I have; yet I have 
| never tried to whiten that principle by blackening those of my 
| neighbours. I believe to do this is to commit a grave error. 
There is ample room for the Meyer engine as well as for the 
| Fairlie, and 1 consider it would be better policy for MM. 


| Meyer, instead of deerying my system, to rather uphold it, | 
, | Seeing that they are aiming at the same object ; and however | 
} much I may differ from them in their mode of doing this, still | 


their efforts are in the right direction, and they deserve much 
credit for what they have done ; I trust, therefore, that they 
| will ere long reap an ample reward. ! 

MM. Meyer should remember that all the writing in the 
world, however plausible, cannot alter the facts one iota ; 
that however they may declaim against the double boiler of 
the Fairlie engine, they cannot alter its wonderful generating 
power, and the enormous saving in fuel resulting therefrom 
per unit of work done, as compared with the ordinary boiler ; 
| nor at the same time will they make the single boiler, they so 


much delight in, do more than it is known it can do, nor | 


make it suitable for working up and down grades of moderate 
| severity without running the risk of burnt tubes and fireboxes 
| The maximum gradient the Meyer engine can work with 
safety cannot exceed 1 in 40 (2} per cent.) consequently, as 
a heavy gradient engine it can never come into use, I 
have no desire to disparage the Meyer engine in saying this 
my only object is to protect the interests of those who have 
heavy lines to make. 
The Meyer and Fairlie engines are now telling their own 


tales in working as they are, side by side, on the Great Luxem- | 


bourg Railway in Belgium, and those who know intimately 
the working of the “ Avenir” and the “ Fenton’’ will know 
how much credit to give to the statements of either MM. Meyer 
r myself as to their performances. It must not be forgotten 
that the “ Fenton” was designed and built for a very different 
line and style of traffic to that of the Luxembourg Railway, 
being intended for a railway having long grades of 4 per 
cent. worked at the slow speed of 12 miles an hour. Bear 
ing these facts in mind, those who have to judge will know 
how much should fairly be credited to this engine ; therefore 
I say let the machines speak for themselves. I have every 
| confidence in the tale which the “ Fenton” is daily telling, 
| dealt with honestly and fairly, as I am sure it is, and that it 
| will be found on investigation that this tale will be as 


j - 
’ | satisfactory as those now being told by the Fairlie engines in 
s used when passengers require to give an alarm to | ; 1 


all parts cf the globe where they are at work, a principal 
part of the story told being a saving of fuel of from 25 to 
10 per cent. per unit of work done as compared with other 
engines. Those who doubt this statement can apply 
personally or by letter to any of the following gentlemen who 
have these engines in daily use: 
| Guage of line. 
} Mr. C. EB. Spooner, C.E., Festiniog Railway 
Portmadoe, North Wales 1 il} 
Captain Luckraft, Burry Port and Gwen- 
| dreath Valley Railway, South Wales 84 
Mr. H. T. Ross, C.E., Tarapaca Railways, 
Pisagua, Peru... eee wee 
John Cleminson Locomotive Engineer, 
Iquique Railway, Iquique, Peru 4 & 
Mr. N. P. Vassilief, C.E., Locomotive En- 
gineer, Tamboff-Saratoff Railway, Sara- 
toff eve ose eve 
Mr. Robert Vondessen, C.E., Livny Railway, 
Livny, Russia ese eve 
Mr. R. Oliver, Railway Contractor, Dunedin 
and Port Chalmers Railway, Dunedin, 
New Zealand ose eee 
Mr. E. Wragge, C.E., Toronto, Grey, and 
Bruce Railway, Toronto, Canada 
Mr. James Samuel, C.Glasgow and 
Cape Breton Railway, 5, Westminister- 


} 
5 2 


way. With the train fitted with Colonel Binney’s signalling | 


Meyers’ letter on this subject; I have also read your article | 
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| Gauge of line, 
Mr. H. A. Milne, Director, Nassjo and 
| Osearsham Railway, Oscarsham, Sweden 4 8] 
Mr. A. MeDonnell, C.E.. Great Southern 
and Western (of Ireland) Railway, 
Inchicore, Dublin ons — 2 4 

The fact that many of these gentlemen, after having had 
| the Fairlie engines in use for some years, should give fresh 
| orders for them, speaks in a language which is unmis- 
| takably in favour of the type, and amongst those who have 
thus practically demonstrated their opinion may be men- 
tioned Mr. Spooner, Mr. Luckraft, Mr. Ross, Mr. Cleminson, 
and Mr. Milne. 

These gentlemen have ordered fresh supplies of these 
engines after years of careful study and trial, and in the ease 
of Mr. Ross's Company there have been erdered successively 
four distinct lots of engines, one lot following the other; in 
a:t sines the first Fairlie was tried and worked cn the 
Tarapaca railways none other than this type of eogine has 
been ordered, and for this company alone I have delivered 
and am now building 28 Fairlie engines. I have much 
pleasure in giving the above names and addresses, in order 
that those desiring to do so, may verify these statements 
at pleasure. 

Fairlie engines are satisfactorily working many miles of 4 
per cent. grades having sharp curves, both in Mexico and on 
the Tarapaca Railways in Peru; the latter has 4 to 5 per 
cent. grades for 7 to 11 miles, with exceedingly quick curves; 
the gross weight of trains worked daily averaging 130 to 150 
tons. 

It is usually admitted that comparisons are odious, and 
| there is just one little circumstance in MM. Meyers’ letter, 
| that cannot be passed over without a word of comment; it 
| is the comparison they make of the heating surfaces and work 
done to weight of engine, between the “ Avenir” and my 
engines on the Tamboff-Saratoff. Now the facts as reported 
to me are as fi llow’ 

The load of the “Avenir” in its best trim over the 
Luxembourg Railway gradients is 18 loaded wagons; whilst 
the load of the “ Fenton,” an engine slightly in excess of 
weight of the Tamboff engines, over the same ground is 
30 loaded wagons. ‘These figures are reported to me by 
eye-witnesses; their correctness, however, can easily be 
verified on the Luxembourg Railway. If these are the 
facts what then becomes of MM. Meyer’s comparisons, and 
how do they account for this enormous difference in favour 
of the Fairlie engine, seeing that the difference in weight of 
the engines is so trifling ? MM. Meyer admit the weight of the 
“ Avenir” whilst empty to be 41 tons, and that of the “ Fenton 
is only 46 tons; but even this difference must be reduced 
when, on consideration it is found that the “ Fenton” tanks 
hold 2200 gallons of water, and those of the “ Avenir’’ only 
1000 gallons ; therefore, if the tanks of the “ Avenir” could 
| be made to hold 2200 gallons, which is doubtful, it would 

most certainly bring its weight very near that of the 
“ Fenton;” or on the other hand, if the “* Fenton's” tanks were 
| decreased to the capacity of the “ Avenir,” then its weight 
| would be considerably reduced. ‘This difference in weight is 
further reduced by the fact that the weight of the “ Fenton” 
is borne on 12 wheels, whilst that of the “ Avenir” is borne on 
| eight wheels only, a condition which must make the weight 

of the two machines about equal. Assuming, therefore, two 
| machines whose net weights are equal, we have the one haul- 
| ing train loads of something like 70 per cent. more than the 
| other. 
| This is one of those facts which the opponents of the 

Fairlie engine find it so difficult to solve. 

In comparing the performances of the “ Fenton’ and the 
|“ Avenir” on the Luxembourg Railway, some little account 
should be taken of the fact that the Fairlie engine is amongst 
| strangers altogether, whilst the “Avenir is watched over 
| and guarded by several members of the Meyer family, and 
| it is hard indeed if these gentlemen do not their utmost 
| to make the “ Avenir’ tell the best tale possible. 
| could prolong this letter by showing how detrimental to 
| the working of an engine it is to have the tanke and coal 
bunkers built up on the bogies, partaking, as these must 
do, of their évery movement; the water splashing and 
jerking from side to side must cause much lateral move- 
ment and great unsteadiness in working; but you have 
ably pointed all this out already, and fearing I might occupy 
too much of your valuable space, I will close this letter by 
saying, let the Meyer and Fairlie engines speak for .them- 
selves. I am quite satisfied with what the latter is doing. 
The fact that those who once use them get more, and that [ 
have so many orders on hand that I know not which way to 
turn, is of sufficient significance to me. The Fairlie engine 
is giving better results than even I, the author of it, ever 
conceived possible. 





1 am, Sir, Your obedient Servant, 
Ropert F. Fairuiz. 
Palace Chambers, Victoria-street, Westminster, 
January 14, 1873. 


Casaptay Rattways.—A Bill has been submitted to the 
railway committee of the Quebec legislature for the construc 
tion of a line from New Carlisle on the Baie des Chaleurs 
to the Metapediac, a distance of 90 miles The proposed line 
would touch the Intercolonial Railway at the latter place. A 
movement is being made for the construction of a line from 
Ottawa up the valley of the Gatineau. It is proposed to 
apply to the Dominion Parliament for a Bill to continue the 
Grand Trunk Railway Arrangements Act, 1872, from Jan. a 
1873, and to authorise an additional issue of Second Equip- 
ment Bonds on the creation of some further equipment 
security to an extent not exceeding 1,000,000/. sterling. It 
is reported from Orillia that Mr. Shanly has completed track- 
laying on the Midland Railway of Canada to that town, and 
that in the course of this month the line will be completed to 
Georgian Bay. Business will be — with Toronto by 
means of the Toronto and Nipissing Railway, which connects 





chambers, London ose 


with the Midland of Canada at Woodville. 
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Jan. 17, 1873.) 
NORTH SEA SHIP CANAL, 


To rus Eprtor or Exornxeerine. 
Sra.—In continuation of my note on this project, it is ad- 
mitted to be more easy to criticise a scheme than to propose 
something better, or even anything with fewer objections to 
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| better than any of the many systems of open work which 
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might be p' between the cylinders, if carried up to re- 
ceive it. 


To secure the greatest 
sounding which touched the 


— it seaward of 
lowing of the beach at about 8 ft. below the cill of the 
replace it, all the circumstances considered; and that it is | gates. I cannot see how vessels can be safely moored be- | i 
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ally unfair to make, as is frequently done, a general con- 
emnation without advancing any proposal for amendment or 
tiseussion, just as it is to puff a technical monstrosity when the 
results are negative. It was with this feeling, when referring 
to the opinion advanced in the Zeitschrift fir Bauwesen, 
which caused me to propose an open pierwork for the advanced 
portion of the enclosed harbour—say, beyond the point 
which the contractors have now reached—because I thought 
the sands might be troublesome in the manner I explained, 
and now endeavour to illustrate by another sketch. I venture, 


also, to propose that the drainage water pumped is delivered 


at the wrong end of the system, and might be delivered with 
advantage at the inner end of the guide water as shown, 
together with the waters from the Haarlemmer- Meer, and an 


additional quantity to be had by damming off a portion of 
the Pampus. The outline of the sketch illustrates the prin- 
ciple approximately. Thearteries may be open channels or 
tubes in any convenient direction, and the drainage of another 
dam be effected through them. 

P P, piers closed at the root and open in deep water. 

s' sands, supposed surface before works commenced. 

s* sands, supposed position of before a storm when the 

sed work is completed, and 

stab st, if solid only at the root or part of the distance 
from it. 

s* sands, supposed position of, aftera storm, and which I 
seek to remove by means of an undertow or current of water. 
D, delivery end of the duct at inner end of guide waters. 

i, d, d, &c., the inlets for undertow water, or aggregate 
at one place by pumping, é.e, general drainage, say, 1000 to 
2000 cubic feet per second, and 

B, eut-off bank too secure the ponding of the high and 
storm water from the Zuyder Zee in order to be delivered at 
low water into the North Sea. 

G, guides for the undertow, in the form of solid dolphins, 
which will facilitate the vessels’ way to the gates, and 

7, guide screws raised to the surface of the sands, which the 
pier permite to enter whether built open or closed. 


Unless the Dutch provide an efficient efflux, their whole 
scheme may fail, as the piers are but arms embracing a com- 
paratively still-water basin which the storms will fill uP with 
the moving sands, unless kept empty by continuous dredg- 
ing. Ifdone, however, with this continuous expense, it, per se, 
should not be grudged, as maintenance, to so useful an 
undertaking. 

I may add, that if a current, by diverting a portion of the 
pumped waters through the navigation lock be so arranged 
as to disturb the surface of the water therein, they would 
be less likely to become frost-bound, and so afford resting 
basins whilst the canal in proper was broken up—to be 
done probably by a constant to and fro passage of a steam 
vessel, or one towed by locomotives from the paths, or ropes 
from the bottom. 

There is nothing new in the pier and beam system pro- 
posed for the North Sea port of the ship canal beyond a 
deviation of the principle adopted by the Romans at Misenum, 
where piers were placed to receive arch work with the 
intention of securing shelter from the waves, whilst the spaces 
arched were left open for the free flow of the current with 
the intention of preventing that entrappage of sand a solid 
mole would pretty poorer cause. 

The detail now proposed is important, however, because, 
by sinking cylinders a firm foundation can be secured by 
friction alone, added to base area, in any material and out of 
reach of any scour, and because by placing them on line in 
planes atany angle with the axis of the intended pier, a 
eam of any weight, say, 1000 tons, may be easily floated over 
their tops, and be made to rest upon them at any convenient 
distance below or above low water. This again is important, 
because it is certain that the movements of the surface waves 
rapidly decrease downwards, so that a few feet of beam im- 
mersion will secure stil] water on the lee side of it, whilst it 
forms a good summer quay, and so in this respect, at least, 
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tween arms embracing shallow water only, since the undula- 
tions of the storm water will “ bump them.” 
1 am, Sir, yours truly, 
T. B. Wiper. 
Pentewan Port, December 24, 1872. 


FIREHOLES OF LOCOMOTIVE BOILERS. 

Amonest the numerous improvements in the constructive 
details of locomotive engines which have lately been designed 
and patented by Mr. F. W. Webb, the locomotive super- 
intendent of the London and North-Western Railway, is the 
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: a 
round the firehole door of loco- 


mode of forming the ring 
motive boilers, which w 4 
This plan consists in boring holes in the inner and outer 
plates of the firebox, and in turning aring out of soft metal, 
such as copper, so that its exterior diameter will just fit 
these holes, and in forming (if desired) two grooves in the 
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ustrate by the subjoined figures. | special 





outer surface of this ring to come opposite to the inner and 











UNIVERSAL EXHIBITION (1873) IN 
VIENNA, 
Exuisition 15 Tue AGricunturaL Macninery Haut. 
We have just received the following special regulations 
pry J to the exhibits to be shown in the Agricultural Hall 
at Vienna: 


1. The Agricultural Machinery Hall is to contain the ex- 
bibition of machines for agriculture and forestry, imple- 
ments, means of transport, winches, &c., besides machinery 
and apparatus for eee food and other substances of 
nourishment (grou ), such as are used in distilleries, 
breweries, sugar refineries, mills, &. 

Machinery-and apparatus in motion, molesting the public, 
or likely to damage other objects of exhibition, or which are 
in any other way not consistent with the object and arrange- 
ment of the exhibition in the Machinery Hall, will not be 
admitted. 

Such machines can only be exhibited outside the Ma- 
chinery Hall, either in the open air, or in a covered spave 
fitted up at the expense of the exhibitors. 

2. Objects for exhibition will be admitted to the Ma- 
ehinery Hall from March 20th to April 20th, 1873, inclusive, 
and must be set up at the latest by April the 25th. 

3. The Machinery Hall will have a strong boarded floor. 

4. The power required to set machinery in motion, and 
the main shafting for the transmission of the driving power 
will be supplied free of charge by the chief manager. 

5. The moving force will be transmitted by one horizontal 
shaft, having a diameter of 0.065 metre, and making about 
120 revolutions per minute. 

The main shaft is situated about 3.50 metres above the 
floor, at a distance of 0.50 metre from the wall. 

6. Exhibitors have to supply the pulleys for the main 
shaft, as well as any other gear and driving bands, at their 
own cost. 

The pulleys to be applied to the main shafting are to be 
made in two parte for screwing together. 

These pulleys are to be teateeek to the main shafting in 
such a way that no injury is done to the shafts. 

7. The preservation, cleaning, and oiling of the main 
shafts will be found by the chief manager, but exhibitors 
will have to attend to the preservation and oiling of the gear 
supplied by them, as also to the preservation of their straps. 

Before applying such gear the exhibitor has to submit the 
plans of his int d arrang t 

The chief manager reserves to himself the righ for the 
sake of uniformity of arrangement, to make any necessary 
alterations in these plans. 

8. The daily hours during which mavkinery can be 
worked will be published before the opening of the Ex- 
hibition. 

Exhibitors have to notify the names of the persons whom 
they intend to intrust with the working of, and attending to, 
the machinery. 

Nobody except these attendants will be allowed to work 


the machi A 
intended to be worked must, at the ex- 





9. All machi 
pense of the exhibitor, be guarded by railings or other 
proper means, in order to protect the public from injury. 

10. Machinery and apparatus fit for the special service of 
the Exhibition “Da supplied by exhibitors for this express 
object, and will ranged as objects of exhibition in 


group 13. 
Among such machinery and apparatus may be here spe- 
ified : 


¢ 
ines for drivi 
, and those 


the : 


Steam engines, portable 
for service 


shafting in the Machine: 
outside the Machinery Hall. 

11. Exhibitors supplying such machines and implements, 
intended for special service during the Exhibition, will 
enjoy special privileges, to be agreed, as occasion may re- 
quire, between them and the chief manager. 

12. For the —— of rer a small shed con- 
taining a tu shop, fitting , grinding shop, smithy, 
and eran y; wall be arranged within the Exhibition 


gro > 

In these workshops, counting: fo Hennes at hand, small 
work or repairs may be «: . 

The administration of the workshops is under the control 
of the chief manager, and work entrusted to them for exe- 
= will be charged according to a tariff fixed by the 
ehie! m: . 

13. The stipulations of the General Regulations remain in 
full foree, in addition to the stipulations contained in these 


regulations. ; : 
The President of the Im Commission : 
ARCHDUKE BIER. 
Baron ps chee: Aaa 
42, Praterstrasse, Vienna, December 30, 1872. 
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NOTES FROM GERMANY. 
Bows, Jaxvany 15, 1873. 

VeyritatixG TunNxets, 
Wars the Mont Cenis Tunnel was opene i. 
competent people that the 
sufficient under all 


were entertained by 
ventilation of the tunnel would be 
cumetan 
consequence of the practical working of the Mont Cenis line 
they have had, as it now seems, a very good foundation 























some doubts 
nataral 
cir- 
Though these doubts were soon dispersed in 
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that the subscriptions to pay for plans, &ec., amount to 
99/. 11s. and that the site recommended as being available for 
purchase is a garden at the cornet of the north side of Salter 
Gate, belonging to the Charity Trustees, and contained 
1542 yards of land when recently on sale at 4007. The 
frontage is about 78 ft. The Sites Committee will shortly 
report upon this matter, and will state whether ‘it is practi- 
oa le for the building to accommodate the Science and Art 
Department, Mechanics Institutes, &., as well as the re- 
quirements of the Institute. 


constructed to bear a maximum strain of 128,000 kilo- 
grammes. The flywheel is 10.000m. in diameter, and its 
rim weighs 50,000 kilogrammes, the shaft being 0.600m. 
thick. The engine is intended to work at 8 strokes per 
minute as a maximum, and to drive two suction and three 
forcing pumps of 2.500m. stroke. 


The beam ia 2.350m. high, and 12.300m. long, and | 


Caxsiu™. 
This extremely rare metal, which owes its discovery to 


ial analysis, is an essential constituent of another scarce 














The Jiend of Derne, of December 12th, contains a cor- | *P* : K slice 

respondence from Turin of 9th inst. of the following tenor eee alled “ Pollux, ot ; o> sag 7 a granite — ac “<n 

In the f week of December.a goods tra coming | 4t San Piero, upon the island o ba. his mineral has — = ate 

from Mox » stuck fast in the midst of the tunnel, be« suse | seldom been found crystallised ; it has generally the appear FOREIGN AND COLONIAL NOTES. 

all the personnel of the train had fainted in consequence ance of corroded quartz, and has frequently be taken for Dutch Steam Navigation —It was reported in Melbourne 
of the vicious air and the smoke from the engines, which veh. According to an analysis made by M. Pisani, the | * the last dates from that capital that owing to the energy 
Glled the tunnel. This train was met by another goods | Pollux contains of Mr. Van Delden, president of the Batavian Chamber of 
Bued peal aia 2° es = ty J - ‘ow Silica Kaj 44.08 Commeree, and Mr. Fraser, director of the Netherlands- 
train coming from Bardonnéche, which, however, had pr sleet ore one 15.97 India Steam Navigation Company, Batavia, arrangements 
viously bees tioned by a railway guard who had gone | cas ae a! 0.68 have been made to run a line of steamers every 75 days from 
on te meet it, t loing so was caught by the train and Os “ - pda - ry; 4.07 Batavia to Adelaide, Melbourne, Sydney, Brisbane, and back, 
se much injured, that he died afterwards. The Bardonnéche | I ithion ae ' “ay bp in connexion with the Netherlands, India, and other British 
train, however, succeeded in stopping in time, pullir Water : Be ah ae 2 40 lines. 

out the Oret train, when the half-suffocated | y | The best specimens of this mineral are to be found in th Illinois Coal Fields.—The publie surveyor of Illinois re- 
covered their senses in the fresh air. A similar accident had | ¢ 1.5 collect of M. Foresi at San Piero, at Elba ports the number of working coal lands in McLean county 
happened a few days previously, when all the yes of | at 774,235 acres, and the number of veins of coal at three. 
the train had fainted with the exception ‘ ne * era ee ate See The depth of the first vein is 288} ft. and the thickness 
driver, who succe lin pulling his train through. Now, | HESTERI [ELD AND DERBYSHIRE ENGI- | 3 ft. 14 in. The depth of the second vein is 383 ft. 6 in., and 
if h accidents have rtaken goods trains, there is n NEERS' INSTITUTE. the thickness 3 ft. 6 in. The depth of the third vein is 520 ft., 
reason why passenzer trains should be exempt {1 them Ow Saturday, the 4th instant, a general meeting of the | and the thickness 3 ft. The mining is by shaft, and one 
stills all claiaieiheniin tall tie picture presents itself of a |members of the Chesterfield and Derbyshire Institute of | mine is worked, yielding 60,000 tons perannum. The capital 
crowded passenger train. sticking fast in the tennel, and all | Mining, Civil, and Mechanical Engineers was held in the employed in coal mining in Illinois is returned at 100,000 
7 . wt eis sdualls outer ated without on ches magistrates’ room of the Market Hall, Chesterfield. In the | dols., and the number of men employed at the date of the 
{ res The th eo of natural ventilation of the tunns unavoidable absence of the pres lent of the Institute (Lord | surveyor’s return was 170. 
was ba on the supposition that ide eran: Comatniitin " | Edward Cavendish), Mr. Frederick Swanwick was called to Death of M. Le Bas.—The death is announced at the age 
. the chair. Amongst those present were, Mr. William Fowler, 


rature on either side of the Alps, that « 











| 





" heavier cold air would flow through the tunnel 
to the warmer side of the mountain In the latter part of 
the autumn, however, very frequent and violent baror 
‘ al disturbances took place all over central Euroy and 
it probable that the steady current of air throug! 
the tunnel was more than once brought to a standst und 
was ¢ reversed In that case the same " of foul 
ai As ating between both ends of the tunnel wit t 
hav a chance of being renewed, a fact which may be 
beerve t self-ventilating mine during the atm 
epheri mmges in early spring and late autumn The 
abo tioned accidents give a timely warning of what 
av hap to unfortunate passengers in the Mont Cenis 
I vel, if no proper care is taken by the managers of tl 
line t entilate it mechanically if need be, and they point 
to the r s responsibility of those who, in their supreme 
i rance Les} the wa log 
‘ »AL IN DALMATIA 
The creat scarcity of coal near the Mediterranean | 
generally and » the Adriati oast, has long si 
irected the attention of coal-consumers in these reg 
to the considerable deposits of mineral fuel wl t 
found at Monte Promina, near Sebenico, Dalinatia 
Though these deposits are known over half a century, t 
have never been worked with energy, owing to want of 
capital and enterprising spirit. According to the Monit 
d _ le j , however, there is now hope to see these 
great treasures utilised, as a company has been forme 
by the Bank of Turin, the Geiser Bank, and the Italiar 
Society for Public W cs, who intend to raise from the Monte | 
Promina m s at least 200 ) tons of coal annually, t 
« ' tther - a railroad with the harbour, and t 
establish a regular service of steamers between the port of 
Sebenico and those of Ancona, Ravenna, Venice, and 
Tris Ihe coal of Monte Promina belongs to the Ex 
formation The seam is from 6 to 10 fathoms thick, and 
rests upon limestone, whilst it is covere i by sl aley beds of 
marl rhe seam is known to extend over a very part 
of tt try, but was hitherto almost exclusively worked 
nt Siverich, on the south-eastern slope of Monte Promina. 
rhe underlying limestone ntains beds of ironstone up to 
7 ft. thick, which have never been touched yet, though 
t! are wn to extend over many miles of ground. 
Heavy Pumpise Machinery 
Some time ago | mentioned a large rotary pumping 
eng at the lead mines of Bleiberg, near Aachen I have 
since had asion to inspect another fine engine, which is in 
co of construction at the engineering works of Englerth 
cu n Eschweiler-Aue, in Khenish Prussia, ‘1 his engine 
is intended for the lead mines of Bleialf, in tl Liffel | 
mountains, and constructed by Carl Kley, of Bonn, a 
engineer of great merit. The engine is a double-actin; 
Woolf beam engine, with flywheel, and may be worked with 
r wit! nie und with or without flvwheel The 
a { t st cvlinder the stroke 
2 f the sma ylinder 1.2 
ap ur pumps 1.200m pe 
tiv Li pump fr has 2 t 
ya : I } ) te 
“ if ca by a site 
of the beam, which pr er the cylinds s, is th pru 
cipal connecting rod, fast 1 to the ank of the flywheel | 
. t, and at that side of the 1 a part of the counter | 








Weig fixed for balancing of the pump rod, and for 
Ashi g it over frictional and bydraulic resi 

geng wowards. The rest of the cour ight is| 
fastened to the small piston. Thus the engine can never 
press upon the pump rod, which is always in tension 


i 


| 


matters. 


| and the Waddle open-running Fan.” 
| fan (already in use in many South 


| its 





| and Mr. Morrison, on which a brief discussion took place 
| Mr. Thomas Evans said he thought there was too much said 


| they 


| that there should be a public trial of the two fans, but Mr 


| maining part of the discussion on this subject. The Reverend 


| suggested that it would be very interesting to trace the 


|a remarkable “fault” near Butterley, running thence to 


lof which Mr. Howard (secretary), in the absence of Mr. A. 


, | each kind was shown in the room. Mr, Radcliffe was accorded 
wheh a vote of thanks, discussion being postponed until next 





of 75 of M. Le Bas,a retired naval engineer and a member 
of the institute. M. Le Bas achieved some little reputation 
through superintending the conveyance to Paris from Egypt 
of the obelisk of Luxor. He also superintended the erection 
of the obelisk in the Place de la Concorde in 1836. 


Mr. Thomas Evans (inspector of mines for the district), Mr. 
| A. Barnes, Mr. I. Stores Smith, Lieutenant Carrington, 
Mr. T. Holdsworth, and Mr. J. Ward, and Messrs. Waddle, 
Morrison, Martin, C. Houfton, E. Houfton, W. Oliver, Howard 
secretary), 1. Howe, G. Howe, Bell, Holford, and Bromley, 


4 +e ' LF: 
Rev. I. Mello, and other gentleman interested in engineering Turin and Savona Railway.—It had been expected that 


this line would have been at last completed at the close of 
last year. ‘Ite works have, however, been rather seriously 
damaged by floods, and at least six months’ delay will be the 
result. 

Petroleum.—In the week ending December 21, last year 
the exports of petroleum from Philadelphia amounted to 
187,925 gallons. In the period embraced between Jan. 1 and 
December 21 last year, the aggregate shipments of petroleum 
from Philadelphia to ports other than American wero 
55,842,824 gallons. 

A New French Canal.—A canal from the Moselle to the 
Meuse and the Sadne is likely to be shortly carried out. A 
syndicate formed of five departments—the Ardennes, the 
Meuse, the Meurthe-et-Moselle, the Vosges, and the Haute- 
| Sadne—offers to advance to the State 2,600,000/. in order to 
| assure the execution of the canal within eight years. 


Mr. Howard (the secretary) announced several new 
members, amongst the number being the Hon, F. C. G. 
Hunloke who has been enrolled as an honorary member of 
the Institute. 

rhe minutes of the last meeting having been read over, dis- 
cussion took place on a paper read by Mr. Houfton on “ Ex 
periments upon the Waddie Fan at the High Park Colliery, 
the comparative economy between Mechanical and Furnace 
Ventilation, with a comparison between the Guibal enclosed 
A model of the Guibal 
Yorkshire and Derbyshire 
was exhibited by Mr. Morrison which had, he stated, 
been made at the request of Professor Herschell, of the 
College of Physical Science at Newcastle. That gentleman is 
about to conduct a series of experiments as to the results of 
the working of the Guibal fan, and will furnish the Institute 
with a summary of the results as soon as completed. 

After some opinions had been expressed by Mr. Waddle 











Mr. Bateman at Buenos Ayres.—Correspondence from 
|} Buenos Ayres states that the * tosea” difficulty may possibly 
| prove fatal to Mr. Bateman’s great port project. Previous 
| to handing over a new steam dredge to Mr. Bateman’s re- 
about the useful effect of fans when they came to split straws | presentative, with a view to his making a commencement of 
about 2 or 3 per cent. of utilised power. It would be more | the works, the local Government had it tried at the Buca in 
to the point if, instead of talking about small items like that, | the Riachuelo. Mr. Bateman’s calculations in connexion 

would pay more attention to their boilers, which, on an | with his port scheme are based on the possibility of raising 
average, lost them 20 per cent. by defective construction | tosca—a kind of half-formed stone—by means of a dredge ; 
solely. What they wanted in a fan was something enduring | and the attempt to do 80 is stated to have proved entirely 
an end they believed they had attained in the Waddle fan. | ineffectual. 

Mr M rrison epoke at length in endorsement of the views The Ruhr Coal Basin.—The production of coal in the 
ons Reece by Mr. Howe 5 paper ate form Fr meeting, arguing | (German) basin of the Rubr amounted in the first three 
wo w 2 of the Guibal, which "The —— phe quarters of last year to 10,236,954 tons, as compared with 
alle mege ats ON 9,449,567 tons in the corresponding period of 1871, showing 

| 
| 
| 





open running one. 
an increase of 738,367 tons last year. The augmentation 
was established in spite of a serious strike which prevailed in 
the district during the summer and early autumn. 

The Brazilian Navry.—An extraordinary credit has been 
I. Magens Mello’s paper was next commented upon, its | granted to the Brazilian Minister of Marine to the amount 
The author | of 528,352. for disbursements in the current financial year, 
1872-3. Another credit of 67,9241. has also been granted to 
meet expenditure in the preceding year. 


Herr Krupp and the Coal Question—In view of a 
| probable continuance of high rates for coal, Herr Krupp has 
) | deemed it advisable to purchase collieries near Essen, so as 
Birchwood. He suggested that Mr. Mello should extend his | to readily supply his vast works with combustible. The same 
researches into the Nottinghamshire coalfield. Mr. Mello | far-seeing engineer has also purchased ironstone bearings in 
replied that he would be glad to do so if he could spare time. | the Siegen district. 


He would be glad also if any one could give him information . . , . ; 
as to glacial deposits in the east part of Derbyshire, especially The Gauge Question in Chili.—It is proposed that the 
{ i n | gauge of the contemplated Transandine Railway shail be 


as he had heard of a large erratic boulder of trap being seen 5 - - ; 
at Chesterfield, near the gas works, which he himself was | 1 metre (394 in.). There is, however, a good deal of difference 
of opinion on the subject. 


unable to find. He might remark that the general direction 
f the glacial drift in Derbyshire was from north-west to Steel Rails on the Michigan Central.—In the course of 
south-east. In reply to a question Mr. Mello said he thought | last year the Michigan Central Railway Company purchased 
there was no probability of coal being found near Long | 16,000 tons of steel rails. About half these rails were used 
Eaton. A brief discussion on Mr. Howe's paper, subject | in laying 82 miles of new double track, and the balance was 
The Original Construction and Subsequent Alterations of employed in renewals and repairs. 
the Clay Cross Blast Furnaces,’’ ensued, at the termination 


Fowler was strongly of opinion that to take such a step | 
would be step to out of the province proper of the Institute. | 
Mr. Martin and Mr. Houfton also took part in the brief re- | 


| 
subject being “ The Geology of Derbyshire.” | 
Kilburn coal further. 


Mr. Evans (Government Inspector) said the Kilburn coal 
was found at Wingfield, and called Mr. Mello’s attention to 


Coal in Brazil.—Explorations for coai in Brazil are stated 
| to be attended daily with more and more encouraging results. 
New beds are being continually discovered, and some ef 
them are of considerable importance. The coal of Kio 
Grande and Santa Catharina is said to be the best. 


German State Railways—The German Government has 
submitted proposals to the German Chambers for the con- 
struction of a number of additional State railways. These 
lines will involve an estimated outlay of 18,000,0007. ; and if 
they are carried out they will, of course, increase, for some 
time to come, the already heavy demand for railway iron in 
Germany. 


H. W. Radcliffe, read a paper on “ The Electric Telegraph 
and the Use of Private Wires for Commercial and other 
Purposer.”” The paper explained and advocated the uses of 
these private wires worked with either the Siemens or the 
W heatstone instruments, both of which are on the armament- 
lisplacement system, and are easily worked. A model of 


meeting. 
The Stephenson Memorial Hall next came under notice, 
and from the report read by the secretary it would appear 
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NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Iron Market.—The warrant market has 
during the past week with considerable 
On Friday it touched 121s., and closed 
-, 19%. 6d. On Monday it opened at 123s., and closed, after 
% aa business, at 126s. Yesterday the price touched 127s., 
foons which point a smart reaction took place to 124s. 
ising a shade firmer, sellers 124s. 6d. cash. A large 
business was done to-day at 121s. 9d. to 120s. 103d. 
ash, closing buyers 125s. 6d. cash, sellers 125s. 74d. 
The undernoted are the best quotations that can be given for 
makers’ iron, but they are very high and very irregular on 
int of the serious interruption to the production which 
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Glasgow Pig- 
continued active 
fluctuations in price. 





acct 





ntinues. 
No.1. No. 3.. 
é €.6 @ 
m.b at Glasgow (deliverable alongside) 126 0 125 0 
Gartsherrie 147 6 128 0 
r ness - 150 0 13800 
g 142 6 128 0 
Carnbroe ia 138 0° 180 0 
Langloan, at Port-Dundas 160 0 180 0 
Calder ~ - 147 6 127 0 
Glengarnock, at Ardrossan a 188 6 13800 
Eglinton ¥ 126 0 125 0 
Dalmellington ‘i ra 130 0 127 6 
Carron, at Grangemouth, selected , -- —_ 
tts, at Leith ” 140 0 127 6 
Kinneil, at Bo'ness - ” 135 0 125 0 
Last week’s shipments were 11,088 tons as against 10,016 
ns in the corresponding week last year. There is still a 
good of iron going out of the stores, last week’s returns 
being 2277 tons. 


s 


ich Blast Furnaces.—A few days ago the number 
f furnaces out of blast in Scotland was reduced to about 


seventy, but since then, as many of the miners who were out 
n strike have returned to their work, the quantity of mineral 


has been considerably increased, and a number of the fur- 
naces have again been blown in. Ten out of twelve of the 
Coltness Iron Company’s furnaces were out of blast, as also 
the Shotts Iron Company's, both at Shotts and Castlehill. 
Langloan is nearly on full blast again ; several of the Monk- 
i furnaces at Calderbank and Chapelhall are also on 
g und most of the Gartsherrie furnaces have been 
yn in again this wee K 
Late Professor Rankine. — Several well-merited 
tributes have been paid to the memory of the late Professor 
W. J. M. Rankine within the last week or two. When the | 
ring class in the University of Edinburgh met after 


lays, Professor Fleeming Jenkin dwelt at consider- 
on the scientific and professional eminence of his 
end. Professor Grant, in his capacity of Presi- 
Philosophical Society of Glasgow, referred at last 
ng in very appropriate terms to the loss which 
by the University in the death of his 
as also by the Society of which he was formerly 
nt, and by science generally. At the ordinary 
eting of the Highland and Agricultura] Society 
held last week, a resolution was adopted express- 
sense of the severe loss occasioned to the Society 
ith of the eminent professor. At a later stage of 
ness Mr. David Stevenson, C.E., Edinburgh, was 
nanimously elected to the office of honorary consulting en- 
r to the Society, rendered vacant by the death of Pro- 


sustaines 


r Rankine. 
( ement of the Dock Works at Burntisland.—Last 
week irge consignment of contractor's plant from New- 
‘ was delivered at Burntisland for the new dock ; and 
ir. Walter Scott, the contractor, as well as the resident 


neer, have taken up their residence in Burntisland. It is 

i that operations will be pushed on very vigorously, 
all the more so that there has been so much preliminary 
uy, it being now four years since the scheme was put in 
Bouch and Meik, the engineers, have 
i Mr. Walter Meik as the resident engineer. 


Messrs. 


The New Dock for Berwick-on-Tweed.—At a meeting of 

erwick Dock Commissioners, held last week, the con- 

r the construction of the new wet dock were con- 

1, and the tender lodged by Messrs. Morrison and Sons, 

irgh, amounting to 37,9611. 12s., was accepted. The 

struction of the dock is anticipated to commence early in 
spring 


: - 


Dundee Water Works Contracts.—The Dundee Water 
mmissioners met on Monday for the consideration of the 
rt of the sub-committee appointed to examine the offers 
ontractors for the construction of the works at Lintra- 
then, and the erection of all the bridges in connexion with 
new water scheme. The Committee, having had a con- 
nee with Mr. Leslie, C.E., recommended that the tender 
Mr. Easton Gibb, Aberdeen, which amounted to between 
*,0001. and 35,0001., should be accepted. The tender for 
© works at the Loch of Lintrathen was 33,303/., and for 
the bridges 14661. making a total of 34,768/. It may be 
mentioned that Mr. Gibb successfully carried out the con- 
tract for the Aberdeen Water Works some years ago in a 
r ner whieh gave every satisfaction to all concerned. The 
act price in that case was upwards of 100,000. Mr. 
5 has aiso successfully accomplished several other large 
erations both in England and Scotland. For the works at 
trathen there were thirteen offers, and thirteen for the 
ges, from contractors carrying on business in Glasgow, 
ek, Edinburgh, Leith, Beith, Aberdeen, &. There 


( 





five offerers below Mr. Gibb, the range being from 

to 59,0001., while Mr. Bateman’s estimated cost was 

. The offers for the bridges ranged from 11001. to 
Ron 


1 Scottish Society of Arts.—This society met on Mon- 


x. night—Mr. Ivory, president, in the chair. Mr. James 


err read @ paper on “ Sanson’s Self Oiling Axle Lubricator,” 


Mr. Alexander Kirkwood, dye cutter, read a paper “On an 
Arrangement for the Prevention of Accidents Frean Tramwa 
Cars.” It consists of a kind of prolonged “ cow-catcher” 
round the wheels of the car, so as to shove any body that 
may lie within reach of the wheels out of danger. ere is 
also an improved brake, which, besides pressing against the 
wheels of the car, presses on the rails, and is calculated to 
enable the driver and conductor of a car to stop it sooner 
than under the present arrangement. Mr. J. G. Winton, 
C.E., read a paper “On a Method of Preventing Platform 
| Accidents at ilway Stations.” He proposed that the 
| length of the step in all carriages should be made at least 
the width of the door-way, and that at each end a vertical 
protecting plate should be fitted. These papers having been 
sent to separate itt for ideration, Mr. E. Sang, 
the secretary, read a paper “On an Improvement in the 
Gradation of Horizontal Sun Dials,” which was similarly 
disposed of. 

Association of Engineers in Glasgow.—The usual monthly 
meeting of this association was held last week—the president, 
| Mr. John Page, C.E., in the chair—when Mr. A. A 

Haddin, C.F., read an excellent paper on “ The Calcula- 
| tion of Roof Strains.” The paper was illustrated by draw- 
| ings of the diagramatic solution of the eases under con- 
sideration, with various specimens of roofs constructed and 

in course of construction; and at its close a discussion 
| followed, after which a hearty vote of thanks was accorded 
to Mr. Haddin. 


| Aberdeen Harbour Engineer.—The arrangement came to 
| by the Aberdeen Harbour Commissioners with respect to the 
| salary of Mr. Dyce Cay, C.E., the resident engineer for the 
| new harbour works, is that it be raised from 500/. to 800/. 
| per annum, and that Mr. Cay should not be allowed to 

absent himself from Aberdeen for other business for more 
than one day at a time without special permission. 


The Doty Lamp.—The directors of the Greenock Chamber 
of Commerce have been instructed by the members of the 
Chamber to continue their attention towards the advisability 
of getting the Doty lamp substituted for the mode of 
illumination at present employed in the lighthouses around 
the coast of the United Kingdom, and if possible to take an 
measures in Parliament, through Mr. Grieve, the burg 
member, that may be necessary for carrying out the object. 


The Dundee Tramways.—The Police Commissioners of 
Dundee have resolved to give a trial to Mr. Page’s patent 
tramway by laying half a mile of line on his badly and 
to lay the other parts of the tramway on the Glasgow 
principle. The cost of the former was reported to be 59221. 
per mule, and the latter 6262/. per mile. 











NOTES FROM SOUTH YORKSHIRE. 
Suurriztyp, Wednesday. 
The Trades Union Congress at Leeds.—The annual trades 
union congress commenced its sittings on Monday at noon 
at Leeds. About 100 delegates, representing over 650,000 
men were present, the trades represented being of pretty 
nearly every kind, the bulk, however, being those identified 
with ironworking and mining interests. M.A. McDonald 
was elected chairman pro tem, but after opening the meeting 
ave way to Mr. Lishman (Leeds) who was appointed presi- 
- ao The list of subjects was very comprehensive and 
lengthy, including diseussion of the Mines Regulation Act, 
1872; the Arbitration Act, 1872; Factories Nine Hours Bill; 
Masters and Servants Wages Bill (commonly known as the 
Truck Bill}; Workmen and Servants’ Compensation for In- 
| juries Bill; Criminal Law Amendment Act; and many other 
| important matters. 


The Elsecar and Hoyland Collieries.—At the Elsecar and 
Hoyland Collieries operations for sinking to the Swallow 
Wood and Silkstone seams of coal are being commenced. 
The Barnsley “ six-foot” seam has been worked by means of 
two 8 ft. shafts, but is now nearly worked out. The Swallow 
Wood coal lies at a depth of about 60 yards below the 
Barnsley seam, and the Silkstone bed is generally to be found 
| about 500 yards below the surface. In order to reach the 

Swallow Wood seam one of these 8 ft. shafts is to be con- 
| tinued, but a 16 ft. bore will be required to work the Silk- 
|} stone. Up to this time it has never been clearly proved that 
| the Silkstone bed underlies the Barnsley thiek coal. This 
| attempt will therefore be watched to ite result with some 
| interest. 
| A New Smoke Preventer and Fuel Eeonomiser.—Mr. 
| Joseph Knott, of the Highfields Steel Works, Sheffield, has 
just patented an invention for eeonomising fuel and prevent- 
|ing smoke. To effect this two distinct atmospheric pressures 

are introduced into the fire which tend to promote a perfect 

combustion. The upward pressure is produced by a fan or 
| blower, and enters the ashbox underneath the bars, the front 
| of the furnace being perfectly air-tight. The back draught 
| is caused in the usual manner by means of a damper on the 
| top of or in any part of the chimney, and a pipe is put into 
| the chimney just below the damper, which, extending some 
20 ft, downwards with an open end, allows free egress to the 
carbonic acid gas. A boiler fitted up in this wise has been 
at work about a fortnight, and is estimated to save about 40 
per cent. in fuel alone, and the smoke consumption is so per- 
tect as to render tall chimney stacks unnecessary. 


A Colliery on Fire near Ripley.—The No. 2 pit at Ripley, 
took fire on Thursday last. ithe No. 1 and No. 2 pits are 
situate within about 100 yards of each other, No. 1 being the 
downeast, and No. 2 the upcast shaft. The first-named is 
about 200 yards deep, and the other 220 yards. It is sup- 
posed that the fire originated from the cupola furnace, and 
three sets of men have been actively engaged in exertions to 
prevent the fire spreading, and are kept at work day and 
night under the superintendence of Mr. Wright, the 
manager. Hose, &., have been obtained from the nearest 
town. Great excitement prevailed for a time in the locality. 


Sundry Alterations and Projects.—The Midland Railway 








pits, Alfreton, 
ing supported by the men of the district. 
aaa om in the Erewash Valley. The Shireoaks 

ve advanced their men 3d. per ton for “ butties,” 1 
* fillers,” and 2d. a day for day men. A meeting of the 

Derbyshire miners was held on Monday ay at Chester- 
| field, at which it was resolved to “ go in’’ for a general rise 
in consequence of the advanced price of coal. 

Coal Traffic to London from Yorkshire.—The Great 
Northern line, once the premier in coal-carrying, now stands 
but third, having yiel to both the en i 
and the gigantic don and North-Western during 1872. 
So far as Yorkshire and Derbyshire are concerned, the Great 
| Northern carried a considerably diminished tonnes, Of 

Silkstone, always a favourite coal in London, in 15;2 they 
carried 64,767 tons only, as inst 67,684 in 1871. The 
Midland tonnage from ire exhibits an increase ove 
| 1871 (584,907 tons, compared with 645,583), and that line 
| took from the various collieries as under: Clay Cross 
552,835; Langley, 178,985; Tanshelf, 94,290; Shi 
91,888; Sheepbridge, 85,390; Staveley, 70,890; 

59,785 46,023; Swanwick, 45,261 ; 

40,994 ; and several minor quantities. 





} 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiessroven, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a capita! 
attendance on ’Change, and inquiries of all kinds were very 
numerous, Iron is scarce, and prices are firmer. Nominally 
No. 3 is quoted 110s. to 115s. per ton, and some firms, after 
effecting sales for this quality at 110s., have closed their 
order-books for the present. For immediate delivery there 
is no iron to be had, bee for forward delivery, orders can be 
placed for less than the quotations on the market. The 
finished iron trade is improving. Last week we stated that we 
were prepared to vouch for the prices of iron we published, 
and, if necessary, to name the works where the iron might 





be bought. Since then different new have in 
circulated statements of the market eens he shove wie fe 


actually being obtained. Within the last week the market 
has unquestionably strengthened, but Bolckow, Vaughan, 
and Co., and other makers in the Middlesbrough district, are 
ready to negotiate with responsible buyers for ship plates at 
a little over 12/. per ton at the works. Other Pinds of 
finished iron are at proportionate rates. There is still great 
difficulty in obtaining raw materials in sufficient quan- 
tities. 

The Ironstone Miners.—Throughout Cleveland the iron- 
stone miners are working more regularly. Little or no at- 
tention is being given to the “pairing” system, which was 
so much talked about a few weeks ago. 

The Coal and Coke Trades.— Several extensions are being 
proceeded with in the Durham Coalfield. There is a pro- 
spect of a new colliery being opened in the neighbourhood 
of Whitburn on the sea coast. ‘Trade is good, 

The Board of Arbitration.—A meeting of the Board of 
Arbitration for the North of England Iron Trade will be 
held at Darlington on the 27th instant. The most important 
business to come before the Board is the question of the 
wages of the ironworkers throughout the district, With 
the strike going on in Wales, and the prices of iron in the 
North of England advancing, the ting of the Board is 
looked forward to with iderable interest. It is, however, 
generally expected that there will be no difficulty in amicably 
settling the question of wages. 


The Proposed Railway between Middlesbrough and the 
Hartlepools.—The pro to make a new railway between 
the Hartlepools and Middlesbrough, ing the Tees near 
the latter town, has been abandoned, after of 





company will in all probability bring forward a Bill next 
canton alin for powers to enable them to connect the two 
banks of the Tees near Middlesbrough, and thus bring closer 
together the coal and iron trades. 

Shipbwilding.—On the northern rivers there are a great 
many big steamers being built. The builders have a fair 
share of orders, and expect to be kept busy the whole of the 
year. 

Engineering.—All the engineering firms are fairly supplied 
with contracts at remunerative rates, 5 eta 9 numerous. 
Trade generally is good in the north of England. 








Brazittan Rattwars.—The Brazilian Government 
'y alterations proposed in the plans of 
aderia Railway. Surveys for the prolongation of 
a yrovige J have been <a Brazil Save 
wh, given a guarantee of interest to 
Brazilian Railway companies. In the last financial year 
this guarantee involved an actual payment of 246,169/. as 
compared with 246,2861, in the preceding year. 
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ADJUSTABLE SCREENS FOR SCREENING COAL. 


DESIGNED BY M. ALPHONSE BRIART, MARIEMONT, BELGIUM. 





Wa give above engravings of an arrangements of coal 
screens designed and patented by M. Alphonse Briart, of the 
well-known collieries of Mariemont, igium, where the 





system is in use. The object of M. Briart’s plans is to avoid 
the breakage of the coal whilst rendering the separation of 
the different classes complete, working rapidly, and abolish- 
ing as far as possible the expense of manual labour. 

n Belgian collieries coal is generally separated into three 
classes. To effect this division M. Briart employs two 
systems of superposed gratings, each of them being com- 

eed of a series of fixed and « series of movable bars. 

movable bars are held by frames which are sup- 
ported at their lower extremities by two oscillating con- 
necting rods, and at their upper extremities by two eccen- 
trie pulleys fixed on shafts. The series of movable bars 
during one half the revolution of these shafts is over the 
series of fixed bars, and under during the other half. It 
must also be remarked that during the upper half of the 
course the bars have a translation movement from the top to 
the bottom of the screen, whilst the reverse is the case during 
the lower half. 

It will thus be easily seen that the wagons being emptied 
at the higher end of the upper grate the coal is simultaneously 
raised and transported by the series of movable bars during 
the upper half revolution of the eccentric pulleys, whilst 
it remains on the series of fixed bars quite motionless 
during the lower half revolution of the same pulleys 
The material being thoroughly shaken at each revolution is | 
found to be sorted. If we consider the upper te (the 
eee between the bars of which are 5.5 in. to 6.3 in.) we 

all see that the large coals will alone remain on it; they 
will be pushed towards the bottom by the movable bars, 
where they will be received by a hopper more or less inclined, 
which will transport them into the wagon. The remainder 
of the matter to be sorted, passing through the upper grate, 
falls on a floor which carries it towards the top of the lower 
screen, the bars of which are 1.37 in. to 1.57 in. apart. There 
the separation between smal! coal and “ nuts” (gailleteries) | 
is effected ; the latter remaining on the grate are transported | 
towards the bottom, where they are received by a hopper, 
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more or less inclined, which conducts them to a wagon, whilst | 
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the small, passing through the grate, are received directly by y 
apother wagon. If it was required to separate the coals into Scrgntiric aND Mecuanicat Soctery, MascuestTer.— 
more than three classes, which is often necessary, a third | An ordinary meeting of this Society was held on Wednesday, 
superposed grate should be added. . the 8th inst., at the Trevelyan Hotel ; the chair being taken by 
By M. Briart’s system is is stated that the separation of | Mr. W. H. Harman, C.E., vice-president, who, in his opening 
the different classes is as complete as could be desired, and | Temarks, alluded to the deplorable loss of the late Professor 
thanks to the slow and gentle action of the screen, the preser- | Rankine. The council invite papers for this session on the 
vation of the coal may be said to be perfect. As to the | following subjects: “ On the Nominal Horse Power of Steam 
rapidity of the operation experience has confirmed that a/| Engines ;” “On the Friction of Steam Engines, based, if 
single apparatus on the system described will suffice for a pit | Possible, on Experimental Data ;” “On Factory Chimneys, 
whose production is 3,175,000 Ib. per day. their Sectional Area, Altitude, Draught, &.;” “ On the 
. Relative Strength of Wrought-iron Structures, with Punched 

~ : and Drilled Rivet Holes ;” “On the Introduction of Steel in 
Wixe-Rorsmskino.— Messrs. John and Edwin Wright of Structures as a Substitute for Wrought Iron.” Six new 
the Universe Works, Garrison-street, Birmingham, have | members were balloted for and elected, and five others were 
lately com two very large endless ropes, each between | pro for ballot at the next meeting. Mr. F. 
three and four miles long. One is for the Wapping Tunnel + -» & vice-president, then read his “On Sectional 
of the London and North-Western Railway at Liverpool, | Boilers.” The essayist estimated the number of steam boilers 
It is 6000 yards in — 5} in. in circumference, and is | in the United Kingdom at 100,000; and after enumerating 
composed of six strands having ten wires in each. The | the various designs and constructions of sectional boilers, he 
weight of the rope is 34 tons. The other rope is for the Cow- | made special reference to the “ Patent Cop-tube boiler,” which 
lairs Tunnel at Glasgow, and is 6000 yards long, and weighs | he illustrated by a full-size drawing of a tube, and a model 
25 tons. | of a boiler, the leading features of which may be briefly de- 





scribed thus: It consists of a number of vessels resembling 
in shape a “cop of mule yarn” inverted, each vessel being « 
boiler in itself, and of the following dimensions—Height, 
5 ft. 6in.; diameter of cylindrical belt, 24 in., ing to 
5 in. at the base, and 3 in. at the top, with 9 in. oe 
top and bottom. Thee vomels are dispowed i lly in a 
quadruple row, at the top with a re 
side branches to draw off the steam, and at the bottom for the 
introduction of the feed and collection of sediment. Fittings 
and furnace are of the ordinary construction. A warm dis- 
cussion followed, in which the chairman, Mr. Beeley, of Hyde, 
and other members of the society took part, and during 
which the described boiler came in for a free criticism ; some 
excellent features, however, were duly acknowledged. After 
Mr. rd’s reply, the thanks of the meeting were 
accorded him for the able , and also to Mr. Harman for 
his services in the chair. es ae Se nee 
ment that the next meeting would be fortnight, 

would be read “ On Effect of 
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TELEMETERS. 
(Continued from page 20.) 

We find that on two points with reference to 
which the omnimeter has been mapa | tested, 
namely, the measurement of altitudes and levelling, 
the report is unexceptionally favourable. It may 
appear that these matters do not bear directly upon 
the measurement of linear distances, or the applica- 
bility of the omnimeter principle to military tele- 
meters ; but they do indirectly, as we now propose 
to show, and should consequently be taken into 
consideration. 

If we take P Q, Fig. 51, to represent any altitude 
to be measured, the proportion stated to have been 
employed is 

OH:pq::0D:PQ, 


Pq: OD 

On. 

Here” the norizontal distance, D O, forms a term 
of the proportion, and in order that the measurement 
required should be accurately obtained, the linear 
distance must have been in the first instance exactly 
determined. 

In the figure, we have shown the base line O H 
‘n continuation of the horizontal line O D, in order 
that the similarity of the triangles should be at once 
apparent, but it must be recollected that in practice 
the base, OH, is bent round upon the point O, 
until it becomes perpendicular to the axis of the 
telescope, and when the instrament is in adjust- 
ment to the horizontal line O D. 


P Q=- 


== FIG. SI 
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For levelling purposes the proportion used (see 
Fig. 52) is 
AB: BH::mm’‘:m'D, 
which gives 
n’D=™™': BH 
AB 


This, upon the supposition that the instrument is in 
perfect adjustment, is obtained independently of the 
distance ; but if m’ D be accurately determined, we 
have without further observation 
AB: OH::m‘D:DO 
po—? H.m’ D 
AB 

o that it would be reasonable to conclude that 
accuracy in levelling operations would involve 
accuracy in determining the linear distance. The 
distances in these cases may have been comparatively 
short ; but at the same time it would appear that if 
short distances can be determined with great 
accuracy, the principle upon which the instrument 
works in performing such operations must be 
correct, and that any failure in the determination 
of long distances must have simply been caused by 
want of power in the telescope or fineness of gradua- 
tion in the scale of the particular instrument em- 
ployed. 

The alterations recommended are principally 
with reference to micrometer arrangements on the 
graduation of the scale ; for example, the substitu- 
tion of a single photographed line on the glass of 
the microscope for the estimation of the middle 
point between two webs in reading the scale ; and 
on the seale dots with leading lines to the numbers 
of the graduation in place of the usual graduated 
lines. ‘There are practical difficulties which would 
greatly interfere with the carrying out of these 
suggested alterations; but it is not necessary to 
enter on this matter in detail, as in these particulars 
the working ofa military telemeter must necessarily 
be coyducted on a different principle. 

One of the great advantages attendant upon the 
working of Eckhold’s omnimeter is, that a slight error 


the pone result; for if both extremities of the 
staff be observed, although the calculated angle in 
the first observation may be smaller than, or slightly 
in excess of the true angle, this error will be com- 
pensated by the calculated angle in the second ob- 
servation being in an equal degree in excess, or 
smaller than the true angle, ' 

A slight error might be produced if the staff was 
not held in a vertical position, in which case it 
would not be exactly parallel to the vertical base of 
the instrument, but in practice (judging from the 
great accuracy of the results) no sensible error 
seems to have been produced by this cause. 

The report is in general highly favourable, and 
would seem to imply that, when the instrument is 
altered in accordance with the suggestions given | 
therein, it would work in the measurement of linear 
distances with the required degre of accuracy. As- 


gagedin reconnoitring through an enemy’s 

ow valuable an eee are would be which should 
give a distance in eo within one or two 
minutes at a single o ion. 

The little instrument we are now about to notice 
is simple in construction and correct in principle, 
free from errors, and so portable that it might be 
easily carried in the pocket, or attached to a button 
hole, and an observation may be made with it 
rapidly, and the distance read off at once upon the 
instrument itself without the aid of tables or a 





suming this to be the case, we arrive at the conclu- | 
sion that instruments constructed to depend solely | 
upon the tangental measurement of minute angles | 
observed with a powerful telescope, and not involv- | 


mirrors, prisms, or plane glasses, might be advan- | 
tageously applied, at long ranges, to military pur- | 
poses, if only the difficulty involved in the necessity | 
of retaining the base at the point of observation 


Fria. 


ing any principles of reflection or refraction by | grad 


calculating apparatus of any kind. It will be evi- 
dent that latter circumstance must greatly 
enhance the value of instruments of this class, 
The instrument (see Fig. 53) consists of a brass 
uated bar, at one end of which is an eye-piece, A. 
‘Two whole reflecting triangular prisms are attached 
to the bar—one, a, nearest to the eye-piece being 
fixed; the other, }, furthest from the eye-piece, is 
movable along the bar, the motion being given to 


53. 








can be overcome. ‘Lhe* determination of this point 
was important, and we have taken the opportunity 
afforded by the investigation of the principle of the 
telemeter last noticed to enter rather in detail into 
the subject, as we shall hereafter have to speak of 
some modern inventions in which the telescope alone 
is employed as the observing instrument. For artil- 
lery practice at long range, the principal point to 
be gained would appear to be a clear, well-defined, 
and distinct view af the distant object, impeded as 
little as possible by influences of reflection, refrac- 
tion, aberration, &e.; but for short ranges and 
rapid work, either in skirmishing, or when the artil- 
lery is brought into comparatively close contact 
with the enemy, a Sila quick-working, self- 
registering, easily adjusted instrument may be 
most desirable, and in order to fulfil these require- 
ments it may be necessary to construct upon the 
principles of reflection or refraction. Of the latter 
class of instruments the one we are now about to 
notice is a most favourable specimen. 

Hitherto the instruments we have had to deal 
with have been intended for working at long ranges 
for artillery purposes, and as, in’ this case, cougar ® 
carriage is available, these instruments may, wit 
their accompaniments, be constructed upon a com- 
paratively large scale, involving stands, rests, 
double instruments of observation, calculating ma- 
chines, attachments to guns or their carriages, 
measuring tapes, kc.; but there are some instru- 
ments which find their place here when considered 
with regard to first principles, being dependent, 
like the instruments already noticed, upon the 
principles of reflection orrefraction by plane glasses, 
or both combined ; but at the same time these in- 
struments are principally intended and adapted for 
rapid working at comparatively short ranges, when 

rtability, simplicity of construction and manipu- 
ation, and determination of the distance within 
reasonable limits, at a single observation and from 
behind cover, would seem to form the principal re- 
quirements. We shall, therefore, now, before pro- 
ceeding with the further consideration of the long- 
range instruments, notice a small instrument, in- 
vented and just introduced by Mr. W. Ford Stanley, 
of Great Turnstile, Holborn, which comes under 
the above description. 

The idea that telemeters might be found useful 
in long-range skirmishing, or other small-arms 

ractice, as well as for artillery purposes, seems to 
Be daily gaining ground. A practical, portable, | 
tolerably accurate instrument, graduated up to 1200 
or 1500 yards, which was not likely to get out of 
order or require adjustment, would certainly be 
found valuable for what in India is called “‘ shikar” 
. There are many things in Eastern 
countries which render the estimation of distance 
by the unassisted eye particularly difficult and un- 





in levelling adjustment will produce no error in 











the prism-holder y 

groove along the brass bar. 
the screw is seen at B. The hypotheneusal surface 
of the fixed prism is at an angle of 45 deg. with 
‘the axis of the instrument; therefore when the 


means of a screw working in a 
The milled head of 


reflected image of a distant object is seen ape 
the eye-piece, it will be evident that the axis of 
instrument must be at right angles with the direc- 
oo of a ray of light proceeding from the distant 
object. 

The limb of the instrument is graduated upon a 
seale of 20 to the inch, and again subdivided into 
half divisions. An inch being yy of a yard, it will 
be evident that if we take po of the divisions into 
which the limb is divided to represent ten yards, 
the tangent of the angle (to radius unity) which an 
incident ray of light from any distant object 
situated on the line, ad, Fig. 54, makes with the line 
of direction of the same ray when reflected from the 
movable prism at ¢ along the line of the axis, ¢ 4, 
or a line parallel to it, will be represented by 7200. 

tan 89° 0’ 31.8124” =7200. 
This, therefore, under the supposition stated, re- 
presents the angle, ac J. 

To ascertain the angle which the bypotheneusal 
surface of the movable prism should e with the 
axis of the instrument, so as to transmit the re- 
flected ray to the eye-piece on a line parallel to 
such axis, take ac to represent the ray of light from 


J 


FIG S34 








the distant point incident upon the reflecting sur- 
face at the point c, and ¢ 5, a line parallel to or in- 
cident with the axis, to represent the direction of 
the same ray after reflection, p ¢, a normal to the 
reflecting surface, mm’. The angle of incidence, 
ac p, being equal to the angle of reflection, p c 4, 
pe is evidently half the angle, act, which we 
have found to be 

89° 0 81.8124". 
The half of this angle is 

44° 30° 15.9062", 
and its complement, m ¢ 2, 

46° 29 41.0938". 





certain, mists rising from the valleys at sunrise—a 


This, therefore, is the angle which the hypothe. 
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neusal surface, m m’, should make with the axis of 
the graduated limb of the instrument. 

The reflecting surface of the movable prism 
should therefore be placed as nearly as possible at 
this angle, subject to adjustment by means of the 
adjusting screw. The further adjustment might 
be effected experimentally by placing poles at cer- 
tain determined distances along a portion of a 
straight line of railway. The instrument, being 
thus adjusted, ought to register distances with great 
exactness up to 1200 yards, which is the limit of 
the graduation, and, in consequence of the subdi- 
visions, it may be read within a limit of 5 yards, 
and that without the aid of tables or a calculating 
instrument. 

In using the instrument the observer should 
place himself with his right hand towards the ob- 
ject to be observed, so as to see the reflected image 
of the object in the fixed reflector. The milled head 
of the screw is then turned until the reflected 
image of the same object seen over the fixed prism 
in the movable reflector is brought into contact 
wifh the first image. The distance is then read off 
upon the graduated bar according to the position 
occupied by the movable prism. 

(To be continued.) 





AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


A REGULAR meeting of this Society was held at ite rooms | 


in New York, Wednesday evening, December 18th. 

“A Record of some Experiments showing the Character 
and Position of Neutral Axes, as seen by Polarised Light,” 
by Louis Nickerson, C.E., of St. Louis, Mo., was presented 
and discussed. 

During the researches of Eaton Hodgkinson, published in 
1842, he took the ground that the neutral axis in a beam 
shifted as the load was increased, and finally took position 
where the compressive strength of the material above it 
would be equal to the tensile strength of that below it. 

He fixed this for a cast-iron rectangular beam about to 
break, at one-seventh its depth from the top, because its 
resistance to tension was one-seventh that to compression, 
and this was apparently proved by an inspection of the frac- 
ture of beams which were broken. In 1855 Henry Barlow 
made experiments to test this theory, in the course of which 
he claims to have established that the neutral axis of a rect- 
angular beam always lies through the centre of gravity of 
the section, and recognises in addition to the tensile and 
compressive clements of strength in a beam, a third, due to 
the lateral adhesion of the fibres, and increasing with the 
deflection. 

Each takes the transverse strength of a cast-iron beam at 
about 2} times as great as it should be, according to its 
tensile and compressive strengths, and records a theory in 
regard to the character and position of the neutral axis dif- 
fering from the other. 

The experiments here recorded were made to reconcile the 
results obtained by Messrs. Hodgkinson and Barlow, and to 
discover whether the “ lamination of material in planes 
normal to the direction of the pressure excited upon it” was 
due to a periodic action of force, or consequent upon tangen- 
tial stress, imperfect cohesion of the material, or the running 
together of internal cells. Polarised light was sent through 
plates of glass under compression either as beams or 
columns. 

The difference in the effects caused by similar strains on 
two materials is relative; and that produced by a force 
upon glass is like that upon other substances. 

The results sought for are from certain general laws of the 
doctrine of forces, which must be the same for all materials, 
and modified, not changed, by any particular one; the 
transparency of glass and its bi-refractive quality when 
strained exhibits them to the eye. 

In the experiments structural differences were ignored ; 
glass, cast iron, and steel are amorphous bodies, yet com- 
posed of segrated crystals, and under pressure exhibit a 
similar characteristic fracture. There is also a like ratio 
between their compressive and tensile strength, that of glass 
appearing to be a mean of the other two 

The apparatus used was the one common for experi- 
ments with polarised —_ ; @ polariser of glass plates ; an 
analyser of one plate blackened at the back ; and a smal! brass 
clamp with thumb-screw to compress the pieces of glass ex- 
perimented upon either as beams or columns. 

These pieces, before pressure is applied, appear black in 


polarised light glass in an unstrained or neutral state being 


lp pervious to it. 

A slip, representing a beam, placed in the clamp and the 
screw slightly tightened, shows at the top and bottom a clear 
space, enclosing a dark space ; between which, under greater 
pressure, take sharper outlines ; and coloured curves, distinct 
and separate, appear, following the lines of strain. These 
increase in number and brilliancy with the pressure, and 
always move towards the dark and neutral space. 

The experiments were made in consecutive steps; the 
application of force ranging from proportionately a very 
smal! tensile with a very large compressive strain, to that 
where the two were nearly alike and were described at length. 

Coloured drawings representing the effects of polarised 
light upon the various slips of glass experimented with, were 
exhibited 

The results obtained show that the neutral axis is a flexible 
line, or plane, truly parallel to the top and bottom sides of 
the rectangular beam, and passing through the centres of 
gravity of its sections only when the load is evenly distri- 
buted from end to end; or when the beam is infinitely long ; 
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and that when there is a local pressure, the neutral axis is 
more or less governed in its direction and form by the strain 
passing ing from the point of loeal pressure towards the points 
of support. 

The beams of Mr. Hodgkinson were broken at the centre 
by a blow, in which the neutral axis was located above the 
centre of vity of the transverse section. From these ex- 
periments it is deduced that this position is due to the appli- 
cation of the force, and not to the ratio of the tensile to com- 


ive resistance. 
In comparison with Mr. apm en age Mr. Barlow's beams 
were, in preportion of length to depth, one-half longer, and he 


naturally found the neutral axis more nearly horizontal and 
less distorted. 

Glass beams, in length fourteen times the depth, show the 
neutral axis so nearly horizontal that he may have overlooked 
the variation, and it must be almost imperceptible in beams 
more in length than ten times the depth. 

It is claimed that the neutral axis, as exhibited by polar- 
ised light, from the cohesion of material or other cause, is ex- 
tended to a breadth, and cannot become a true line, until, in 
reference to the eohesion, the tensile and compressive forces 
are infinite. Also that its longitudinal direction, like the 
directions of lines of strain, is not an arbitrary one, but re- 
sultant from the relative qualities and quantities of all the 
forces in the beam, its evident in physics being that of 
stil] water between opposing eddies or vortices. 

The pulsations of completely polarised light are confined 
to two directions, at right angles to each other. 

In the drawings are represented two images of the same 
object corresponding to these two directions, one being taken, 
and the analyser revolved 90 deg. for the other; they, for 
convenience, termed positive and negative images, are 
pictures of strains in the beam or column normal to each 
other. In the first tubular bridges a wave of “ buckling” 
always followed a line 45 deg. from the top where the load 
was placed, even crossing the stiffening plates. Such strains 
may be called “ strut strains,” and their resultant in a beam 
is vertical. The principal strains in an ordinary beam are 
horizontal or “ flange strains,” being tension in the bottom 
and compression in the top. Their resultant is also horizontal 
and norma! to the first. 

The drawings show that when the “strut” or “ flange” 
strains increase, correspondingly the negative or positive 
images, as the case may be, grow brighter. 

Many strains may exert in the same beam, crossing and 
there neutralising each other, and yet elsewhere be individual 
and intact. 

As glass is pervious to polarised light when strained, and 
impervious when unstrained, the light parts must be strained 
im proportion to their brightness; and the dark unstrained 
or neutral ; as bi-refraction is caused by strain, both must be 
governed by the same laws; further, the resultant angles of 
the strains, and those of polarisation are rectangles, and as 
the strains change in character so do the polar images chan 
in correspondence, therefore the images are pictures of t 
strains. 

Any space which is under no strain, whatever load is 
| applied to the beam, must remain dark under all revolutions 
| of the analyser ; each marks the crossing of the two resultant 
axes: that of the “strut” and of the “ flange” strains. 

The appearance of light around the neutral band is the 
first symptom of distortion in the positive image; soon faint 
| segments of yellow appear at the bottom, occupying a large 
| part of the space between the pepe, and at the top vary- 

ing with the application of the loa: 

As the pressure is increased, the yellow from both edges 
moves forward towards the neutral band—becomes a zone, 
and a segment of red suceeeds. Both continue to move until 

| the red becomes a zone, and is followed by a segment of blue, 
between which and the red there is a dark neutral line. A 
second similar series may be brought out before fracture. 

Mr. Barlow established the existence of a third and im- 
portant element of strength in a beam, which increases as 
the beam is bent. The moment of this or bending resistance 
is equal to that of the applied force, or bending stress, and 
their common line moves towards the primary neutral axes 
as the load is increased; this is shown by the dark lines 
described. 

There are then neutral axes existent, amidst disturbing 
forces, of a beam which under increasing loads shortens in 
the top and lengthens in the bottom. 

A transparent column under pressure exhibits a series of 
coloured rings—glass showing from three to six at each end 
—and a softer material, as copal, wreaths of coloured bands 
from top to bottom, a dark space always occurring between 
the blue and red, which marks an unstrained part of the 

| column, or a union of equal and opposite forces. 

To determine what these dark rings indicated, tests were 
made upon columns which changed in form under pressure ; 
these were brass tubes ;4);in. exterior, yj; in. interior 
diameter, and about 1} in. long. 

Submitted to compression until they assumed a permanent 
| form, they all exhibited from end to end a series of extended 
rings, uniformly separated, or periodic waves. Other steel 
tubes also compressed were examined, and an empiric expres- 
sion derived which will locate any wave in relation to another, 
the tube being homogeneous. 

Hollow columns, if sufficiently under stress, within elastic 
limits may be greatly strengthened by bands, placed where 
these waves would otherwise occur; it is inferred that one- 
third additional material will thus double the strength of 
the column. In conclusion, the law of pericdicy of force in 
compression, and in probably tension seems to be proved and 
the law of lamination under pressure accounted for. 


Discvssion. 

Mr. Macdonald :—“ The experiments upon which formule 
in common use, for the proportion and strength of beams 
are based, were made upon cubes of the materials tested, 
and it is found that the constants derived are inapplicable to 
ordi eases in practice.” 

Mr. Boller:—“ A recent comparison of various standard 
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formule for the strength of beams made by taking a given 
beam and calculating with such formula its safe load, gaye 
as follows: Two 25 tons, one 30 tons, and one 37 tons. 

last were from Mr. Baker's formula, in which he has intro. 
duced the resistance due to flexion ; the beam taken was 3 ft. 
by 6 in. and 5 ft. long. Engineers should know more of the 
strength of materials. The formul@ used involve the appli. 
cation of constants ranging variously from maximum to 
minimum strength, these often differ widely, and therefore, 
give uncertain results.” 

Mr. Macdonald:—* It is known that a beam loaded go 
that its outer fibres by formula should be under a maximum 
strain wil] stand a greater load. The constants employed in 
caleulating the strength of a beam should be determined 
from experiments upon a similar beam of the same i 
and not those given for direct tension and compression.” 

Professor De Volson Wood.—*“ The point of greatest in- 
terest to him in the paper read, is whether the neutral axis is 
a line or a space, as water in an eddy. In regard to the 
neutral axis and strength of beams, as determined by ordi- 
nary rules, the fact is, if we assume in a bent beam that the 
extensions and compressions are proportional to the distance 
of the elements from the neutral axis, and take the modulus 
of tenacity or of crushing, as the case may be, for the 
modulus of rupture of the beam, a beam proportioned in 
accordance therewith will have an excess of strength. Thus, 
take a rectangular cast-iron beam as the best example in 
practice. Aceording to theory, the mean value of the 
modulus of rupture should be 16,000 Ib., but it is seen by 
experiment to be 36,000 lb.” 

ormer writers do not explain this discrepancy, but simply 
admit a defect in the theory. 

Mr. Barlow detected a new element of strength, which he 
called “ resistance to flexure,” a term which is unfortunate, 
as all the forces in a beam which resist bending are resistances 
to flexure. “ Longitudinal shearing resistances” is a better 
term, and one now used. 

This force is the resistance of the fibres to being drawn over 
each other. If there was no such resistance the fibres would 
retain their original length. 

He found, by a critical examination of iron beams, that the 
transverse sections remained normal to the neutral axis 
during flexure, thus proving the existence of a force besides 
that which produces direct elongation and compression. 
This is the longitudinal shearing resistance. Mr. Barlow 
also determined the laws governing it at rupture, and 
modified the formulas accordingly. His experiments are the 
most weighty and valuable of any made upon beams, as far 
as theory is concerned. His formule and constants agree 
with the actua) strength for al! sections which he used. 

It is evident the ordinary law, that strains vary as their 
distance from the neutral axis, cannot apply to beams 
I section ; for that it may apply there must be at least a 
continuity between all the elements of the flanges and the 
web. 

Mr. Barlow’s formula for this case cannot be correct. In 
all I sections there is a peculiar combination of the strains 
about the angles where the flanges and web join. 

Professor Norton, by direct experiment, determined the 
fact of a transverse shearing resistance in beams, and the laws 
governing it in those of rectangular section. The deflections 
due fo longitudinal and transverse shearing resistances tend, 
respectively, to diminish and increase that defined by 
Navier’s theory. 

Simple rules cannot be given applicable to the varied forms 
of beams in use. Constants deduced from experiment upon 
solid rectangular beams will doubtless apply to solid beams 
of all dimensions, but not to others. 

Mr. Boller: “* It is best to make a beam proportioned similar 
to those to be used; break it, and deduce therefrom a con- 
stant.’ The formule for I beams are safer for thin than thick 





webs, say, 4 in. web and 4 in. flange.” 

Professor Wood: “The experiments of Baron von Weber 
showed that the web had never been made too thin ; where 
the flange and web are joined there should be a large curve.” 

Mr. Macdonald: “In T. C. Clarke’s description of the 
Quincy Bridge there is a statement that 12 in. t floor beams 
164 ft. long, suspended in pairs from panel points about 12 ft. 
apart, and carrying a single track of 4 ft.8 in. gauge, scarcely 
deflected under a maximum engine load which caused a 
strain upon the outer fibres at least equal to 14,000 lb. per 


square inch according to formulas in general use.’ 

Professor Wood : “ Structures should not be proportioned 

in reference to the ultimate strength of the parts, but their 
elastic limits. Some very tenacious irons have a low limit of 
elasticity, while in other cases—eertain grades of steel for 
instance—elasticity is preserved under a strain equal to one- 
half the tensile strength.” 
The secretary presented communications upon Mr. Nicker- 
son's paper from General Barnard, Colonel Merrill, Messrs. 
McAlpine and Fuertes, reading of which and further dis- 
cussion were deferred until the meeting to be held February 
19th next. 








Commenter ory New Yorx.—During the year which has 
just closed, there arrived at New York 5619 vessels from 
foreign ports, 910 being steamers, and 1618 barques. Of 
sailing vessels for foreign voyages the barque rig seems to 
be the favourite, there being a larger number of arrivals of 
barques than of any other class of vessels. For coastwise 
voyages, however, the schooner rig is the favourite. 





Casapray Pactric Raruway.—A proposed charter for 
the Canadian Pacific Railway Company has been submitted 
to the members of the Canadian Cabinet at Ottawa. The 
amount of bonds to be placed upon the English market in 
connexion with the great road is said to be no less than 
180,000,000 dols., but there must surely be some exagger- 
ation in this total. A few months more will afford some 





definite information upon the whole subject. 
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NOTES FROM PARIS. 
Pants, Jay. 20, 1873. 
Tue Svoar Ixpustry. 

We have already alluded to the questions discussed 
apropos of the duties upon sugar, A new document has re- 
cently appeared on this important matter, and in the letter 
which the Central Committee of Sugar Manufacturers in 
France has addressed to the Minister of Finance, relative to 
the report of the Director of Taxes, it is sought to establish, 
in the inquiry opened in France, the following principal 
ints : 

L That the actual system, based on types or tints, can 
only be maintained in the fature to the loss of the Treasury. 

9. That this system imposes an obstacle to the progress 
of manufacture. 

3. That it threatens seriously the future of the French 
sugar industry. 

Thus for several months on the sugar below No. 7 there 
is paid from 71 francs to 71.50 francs the 88 deg., that is 
to say for a production of 88 per cent. of white sugar; 
whilst the finest white powdered sugar of 98 deg., is sold 
only at 72 to 72.50 franes. Now the second product had 
always been from 10 to 15 francs dearer than the first. 

4. That it would be sufficient to remedy the evil, to re- 
move the duty levied on the classes of unrefined sugar, 
which it is supposed represents the final production in refined 
sugar, and to place it on the finished article. 

The Committee complain that the French delegates have 
maintained at the conference in London, ideas quite opposed 

those which they hold, and they dispute the assertions 

mtained in the report of the Director-General of Taxes to 
the Minister of Finance, 

The following are the principal arguments of the manu- 
facturers on each of the four chief points, 

1. Loss to the Treasury.—These losses are denied in the 
report; the Committee affirm that shortly they will be only 
The manufactarers lay themselves out to pro- 

ice raw sugar the tints of which disguise the qualities 
nstead of indicating them, in producing sugars below No. 7 


too visible. 





but containing 80.85 and 90 per cent. of white sugar, in 
place of 67 per cent. for which they are taxed. The con- 
sumption of sugar in France per head is 5 kilogrammes, a 
reduction of 15]per cent. on the preceding year. The 
Committee consider that this diminution is not actual, and 


that it indicates the loss suffered by the Treasury from the 
mode in which the tax is collected. 

». Beetroot in course of treatment.—The Committee 
»wledge that the sugar industry has been presperous 
ler t yime which they attack, but they declare that 
luring several years this same system has opposed an ob- 
stacle to the progress of manufacture. The producers in- 
stead of trying to make whiter and purer sugar, seek rather 


ACK 


btain lower tints, and the administration, which cannot 
see this retrogression without suspicion, interferes with the 
erty of the manufacturer. 

8. The disastrous effect on the future export trade.—French 
sugar is exported in a refined state, and the profit found by 
the refiners on the payment of the duty, actually favours 

xportation, which reaches 250 millions of kilogrammes, of 


which 100 millions are indigenous, and 150 millions cane 


The Director of Taxes, taking notice of this large 


‘ rt trade, accuses the manufacturers of being actuated 
by jealousy of the prosperity of the sugar refiners. But 
the Committee reply to the accusation, and show that the 





ish refiners have long complained of the unfair com- 
tition on the part of the French refiner, and that their com- 
plaint will one day result in the English Government im- 
posing prohibitive import duties on French sugars. The 
English duties are far below those in France, and it is by the 
evasion of these duties on the part of the French refiners, 
that they know how to compete with English refiners. In 
uidition the Committee complain that much white sugar 
is taken from France to Belgium and resold in France, the 
st debased by discoloration, which enables the 
ss as of inferior quality, and, therefore, with 





lard being 


sugar to pa 


sced taxes, and being finally resold with all the adyan- 
tages due to the fraud. 

4. The new régime proposed.—The Director of Taxes, 
admitting in part the abuses inherent to the present system, 
proposes not to render imperative the test by colour,-and to 
substitute in cases of doubt the use of the saccharometer. 
The Committee reply that this measure, which by reason 


of the generality of the frauds actually practised in the 
lour tests, would involve the general adoption of the 
saccharometer open to objection on the grounds of com- 
pucatuion. 

The means proposed definitely by the Committee is the 
sition of the tax on refined sugar; the refiners would 
vider the supervision of the fiscal agents, as the pro- 
ucers of raw sugar now are, and the tax would be levied 
on a product, the quality of which would be clearly as- 
certained, and would not be tampered with. 

The Chief Council of Commerce has expressed its appro- 
bation of this system after careful inquiry. It is unani- 
mously proposed amongst the French manufacturers, and 
foreign nations would accept it. The Committee conclude 
by protesting to the minister upon the conduct of the 
French delegates in not having advanced this simple and 
certain means at the International Conference. 

Route Mitts. 
_M. E. Chenot, a gentleman well known in the metallar- 
gical world for his processes of manufacturing spongy iron, 











proposes to apply a modification in the construction of 
rolling mills, which it is asserted will greatly diminish the 
power required in driving them. We extract the following 
from a note published in the bulletin of the Anciens Eléves 
des Ecoles d’Arts et Métiers. ‘‘In rolling mills, a large part 
of the power is absorbed by friction. In a large mill, 
calculation shows that about 40 per cent. of the power is 
absorbed in friction. It is evident that great economies 
may be effected in this direction. M. Gerard has proposed 
the adoption of his ingenious hydraulic bearings, which 
almost completely remove friction. It has also been 
suggested that the journals should bear on friction rollers of 
large diameter. . Chenot gives the preference to a 
collar of friction rollers surrounding the journals. The 
rollers may be made almost 2 in. diameter; at the ordinary 
working speed, the rollers would make 230 revolutions per 
minute, which is a lower speed than.that given to similar 
rollers in carriage axle bearings, where they have been 
applied with success. The roller boxes would be formed of 
two pieces solidly bolted together. The boxes of the upper 
rolls would be movable vertically, in order that the distance 
between the rolls may be varied. There would be in each 
box an oil reservoir, and all possible precaution would be 
taken to prevent foreign bodies from getting into the boxes.” 


DYNAMITE. 

M. Cailleaux has presented to the Society of Civil En- 
gineers a paper on dynamite, which is remarkable for the 
ability and clearness with which the subject is discussed. 

The author first gave an historical sketch of the improve- 
ments realised in the manufacture of explosives; concluding 
by a special notice of the subject of his paper. He de- 
scribed its now well-known properties, alluded to the safety 
with which it may be transported, stored, and used, and 
noticed the services it had already rendered to industry in 
public works and in mining operations, France has paid 
to foreign countries during the last three years: 

111,000,000 francs for silver 


73,000,000 a co 
45,000,000 ” lead 
58.000,000—,, zine 
29,000,000 * tin 
or almost 360,000,000 francs; whilst the home mineral 
production is now almost insignificant. Now steam, com- 
pressed air, and dynamite, the three great aids the art of 
mining has received, would easily produce the enormous 
mineral wealth of France, now neglected. 

M. Cailleanx examined then the actual position of dyna- 
mite in relation to the State, which possesses the exclusive 
privilege of manufacturing powder, and he argued that the 
tax levied is prohibitive. In his opinion, if the State alone 
possessed the right of manufacturing dynamite, all chances 
of introducing and working it in France would be ended. 
He completed his paper by expressing the following wish : 

Considering the ever increasing requirements of industry, 
and the constantly increasing price of hand labour, which 
renders the use of powerful energetic agents more and more 
necessary, he desired that explosive agents other than 
powder, properly called, should be freely manufactured and 
sold. That they should be subjected only to the regulations 
which rule in other countries. That the duty upon the 
dynamite should not sensibly raise the price above that 
charged in other countries, viz., 

5 francs the kilogramme in England 
5 Sweden 
8.75 ,, - Germany 
The work of M. Cailleaux will be printed in extenso. 


” ” 








Curtiam Tetzoraruy.—aA Bill has passed the Chilian 
Senate for the establishment of a new line of telegraph in 
Chili. The line is torun from Caldera to Lota, and will com- 
municate with sundry intermediate ports. 





Tur Execrnic TerzersPn ix Persiua.—We af og 
in noticing that His Majesty the Shah of Persia, just 
conferred upon Mr. Carl Siemens the order of the Lion and 
Sun, in consideration of the services he has rendered to 
electrical science > and of his efficient maintenance 
of the telegraph lines in Persia in i ° 





GrowTs or PurtaperpniA.—It appears that last year 
5830 houses of all kinds were erected in Philadelphia, and that 
among these there were 4533 dwellings. It may be added 
that 25,805 dwelling houses have been in Phila- 
delphia sinee 1867. us Philadelphia has provided in six 
years a sufficient number of additional houses for a city of 
150,000 inhabitants. There are but eight other cities in the 
American Union which have an a te + dase equal 
to this accretion of human life in Philadelphi 





Aw Argicas Gaver.—Ti. A. M., a Southern a 
dent, sends to the Scientific American the following ’ 
“Not many — from Panola oy a Miss + certain 
wealthy planter a cotton gin run by steam. U one 
> he invited a mechanieal friend up into the Lo 
to see it work. After showing the premises, he out to 
his old Ethiopian fireman: ‘ are you ready to start?’ 
The old man ran his hand backward and forward over the 
surface of the boiler, and with a face important with grave 
jadgment, replied ‘ No, Marse Abe, I don't tink she quite hot 
enough yet.’ ‘ Good Lord,’ exclaimed the mechanical friend, 
‘io that your steam genge and he ieft the gin house. Fact, 
gentlemen.” 


NOTES FROM GERMANY. 


Bown, Jam, 20, 1873. 

Drvivenps. 
Tue years 1871 and 1872 have been 
almost all industrial pursuits of 
removal of political uncertainty, 
German war had for so time hampered 
commercial is shown best by a 

the dividends which have been declared by the 
pees pomp fee ae pote namerehng have 
per cent.: Erzgebirge wickau), 80 ; 
Fortuna (Zwickau), 70; Seuen ted + ment 45; 
(Westphalia), 25; Nea-Essen, 20; Holland, near 
Wattenscheid, 22; V 


Onna 4 y ( ert bad 

pany (Saxony), 10; Oberhobndorf-Forst, near 

52; Magdeburg — 4 ra hay N ao 
73; 


Westphalian Zinc Company, 4; 
Werschen-Weissenfels (bituminous coal mineral 

16; Baden Zinc Company, 8; Saxon Serpentine Works aj 
Zebdlitz, 7. Coal and iron companies were equally forta- 
nate. They gave per cent.: Georg-Marienhiitte (Osna- 
bruck), 16; Lueneburg Iron Works, 8; Sieg-Rhine Com- 
pany (Cologne), 74s Aplerbeck Iron Works, 12; 
Iron and Steel Works, 8; Phoenix Iron and Steel Works, 
15; Lauchhaunner Iron Works, 7; Styrum Iron Industry, 
18; Oldenburg Iron Company, at Augustfehn, 88; Thale 
Iron Works (Harz), 20; Tarnowitz Iron Company 
(Silesia), 18; Aachen Iron Works, 9; Hochdahl Iron 
Works, 6; Cologne Muesen Iron and Steel Works, 10} ; 
Steinhausen Iron Works (Witten), 8; Saxon Cast Steel 
Company (Dehlen), near Dresden, 20; Bochum Cast 
Steel Company, 13. Other smelting and metallurgical works 
declared per cent.: Eschweiler Lead and Zinc Com- 
pany, 4; Victoria Nickel and Vitrol Works, 84; Stol- 
berg Lead and Zinc Works, 8; Chemical and Metal- 
lurgical Works at Aussig, 24; Griesheim Chemical 
Works, 10; Leopoldshalle Chemical Company, 11; Oranien- 
burg Chemical Works, 8; Bredow Chemical Works, 6. 
Equally prosperous have been iron foundries and engine 
works, The Stettin Works at Arthusberg paid 10 per 
cent.; Berlin Engine Works (formetly Schwarzkopf), 11 ; 
Barop Engine Works (Westphalia) 124; Nether Silesian 
Engine Company, at Gruenberg, 8 ; Cologne Engine Works, 
12; Geerlitz Engine Company, 8; Wilhelmshuette, 8}; 
Heilbronn Iron Works, 5; Carlshutte at Rendsburg, 7} ; 
Berlin Agricultural Engine Works, 8}; Saxon Engine 
Works (Hartmann),9; Chemnitz Working Engine and Tool 
Company (Zimmerman), 14; Chemnitz Engine Works 
(Muennich), 22$; Berlin Foundry and Engine Works 
(Freund), 9; Hanover Engine Works, 8; Brunswick 
Engine Works, 20; Union Engine Works, at Essen, 10 ; 
Hambolt Engine Works (Cologne), 16. Iron shipbuild- 
ing companies were: Valcan Shipbuilding Works as 
Stettin with 12¢; Stettin Shipbuilding Company (formerly 
Moeller and Holberg), 8; North German Shipbuilding 
Company at Kiel, 6}. Railway rolling stock was furnished 
by the Upper Silesian Company with 8; Breslau Com- 
pany, 7; Berlin Company, 10}; Saxonia Company at 
Bodeberg with 74 per cent. of dividends. 


Tue Lasorre Sarery Carcn. 

The safety catch of M. Libotte, which has found a wide 
application at the collieries of Belgium and the North of 
France, has lately again proved its value at the colliery of 
* Conception,” near Mont-sur-Marchienne, when the pit rope 
broke, when drawing up the cage loaded with four tubs of coal. 
The catch or parachute acted instantly, and forced its claws 
in the guiding beams 1,5 centimetres deep, and after only 
sliding downwards 4 metre brought the cage to a standstill, 
and kept suspended a weight of 5410 kilog., or 5} tons, viz., 
the cage 1700 kilogs., 4 loaded tubs 1960 kilogs. and 250 
metres of wire rope 1.750 kilogs. This apparatus merits 
its reputation and acts well, when the rope breaks winding 
up, but is not reliable when going down. 


Gop tm Fisianp. 


In the Russian province of Finland there were during 
last summer seventeen companies occupied in washing gold, 
and they employed about 500 men. The gold is found at 
Tvalo in a diluvial deposit, which has proved to be rather 
rich. The total yield of last summer's campaign is esti- 
mated at from 50,000 to 60,000 grammes, or from 500 to 
560 ounces; worth about 60,000 roubles. The Helsing- 
fors Company has gained over 11,000 grammes, and paid a 
dividend of 60 to 70 per cent., or rather less than the year 
before. The gold is principally found on the beach, and in 
the tributaries of the Palsyoja river, the largest nugget 


: | found last summer weighing 40 grammes. 
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MECHANICAL REFINEMENTS. 


No. XIX. 
To tue Eprror or EXGiInecerixa. 
Sin,—I have prevailed on the inventor to allow | 
me to send drawings of a new attachment to the | 
common slide rest, which proves in practice to be | 
as good a thing as it promised in theory, and that | 
is no doubt more than can be said of a large ma- 
jority of even the most promising of our mechanical 
contrivances. 


The original aim was to affix some attachment 
to the slide rest of a screw-cutting lathe that 
should serve to draw back the tool in screw cutting, 
when the slide rest should arrive at the desired 
point, and throw the tool in again to the same place 
when commencing the next cut. The object was, 
of course, to make that part of the work automatic, 
and, in addition, it was argued, and justly so, that 
by withdrawing the tool by positive mechanism 
the liability to break it would be infinitely less. 

In the views Figs. 67 and 68, A is intended to 
represent the slide rest, differing in no respect from 
the ordinary slide rest, a in having the parallel 
hole, a, through its entire length. The cross-feed 
screw, B, it will be noticed is not firmly secured in 
the slide rest, but instead passes through the steel 
sleeve, C, which is free to move for a short distance 


Fic. 67. 


back and forth; the sleeve, C, having a horn or 
projection at 4, passing down into the hole, 2. Into 
the slot or hole, a, are introduced from opposite ends 


| the two steel strips, D D, which together form a slide 


with an offset slot along its centre, working over the 
projection, 5. Now it will be seen that by moving 
the strips, D D, back and forth, the sleeve will be 
thrown out and in—or what is equivalent, and what 
really takes place in practice, is the holding of the 
strips at rest by bringing them in contact with fixed 
stops ; the moving of the rest back and forth throws 





time. By forming the strip or gauge in the proper 
shape, journals are made on the anti-friction curve 
as well as conical or straight. Ornamental forms 
are turned with the same ease as straight work, and 
duplicated perfectly. 

Another rather cute device, and one also ially 
adapted to a screw-cutting lathe, is shown in Figs. 69 
and 70. It is an arrangement of a sort of “ Jack- 
in-the-box” gearing, for reversing the lead screw 
to run back the slide rest without reversing the 
lathe, and one, too, that when again thrown into 
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the sleeve, and consequently the tool passes out and 
in also, The fixed stops, like the stops of a planing 
machine, are adjusted along the edge of the bed 
corresponding to the length of the screw to be cut. 
The slide, D, as shown, serves for a right-hand 
screw and a left-hand nut; by withdrawing the two 
—_ and turning them over they are right for a 
eft-hand screw and right-hand nut. Although 
this device was designed and first used for screw 
cutting, as I have described, that is of but secondary 
importance compared to some of the uses it has been 
put to. By introducing a tapering steel strip in the 


, place of the slide, D, and securing it rigid to the bed 
of the lathe, conical journals are turned with perfect | 


accuracy, the same guide serving to bore the box 
also, and of course, not only insuring a perfect fit, 
but one that can be reproduced at any subsequent 
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forward direction brings the tool in the same place 
for all screws of a less or the same pitch as the lead 
screw. One corner of the lathe bed is represented 
at A; at B is the lead screw, and at C the stud for 
receiving the changeable gears, which stud forms a 
part of the shell wheel, D, that has an internal gear 
and three clutch teeth as at a, spaced equidistant: E 
is a shell spider, cast with the sliding sleeve, 6, which 
is free to turn within the box, c, and on the screw, B, 
as well as being free to move endwise, as shown in 
the two figures ; the spider carries three idle pinions, 
F, three solid clutch teeth, d, and a single clutch, ¢, 
outside. G isa pinion firmly secured to the lead 
screw, and chambered out so as to admit the long 
hub of the shell wheel, giving that wheel, as it is 
free to turn on the screw, a long bearing. 

The gear wheels when together form the well- 
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known planetary gearing, but do not operate in the 
same way, as will be seen. 

When the shell spider, E, is thrown out, as shown 
in Fig. 69, the clutch teeth, d, engaging with the 
teeth, a, the whole turns together the same as if the 
driving gear was direct on the screw—and that is 
the forward or cutting direction—by changing the 
spider, as shown in Fig. 70, the clutch , a, are 
disengaged, leaving the spider free to turn until the 
clutch, ¢, comes in contact with a fixed stop on the 
lathe bed, when the pinions, F, act as idlers, turn- 
ing the centre pinion and lead screw in the a gee 
direction, and at a speed twice as great as the for- 
ward motion. 

Why three clutches in the shell wheel, and one 
only on the outside of the spider ?—brings up an in- 
teresting problem, which is worth any mechanic’s 
time to study out. Estimating the speed of planetary 
gearing is somewhat confusing to many, but a little 
explanation, and the accompanying rule, will render 
the calculation easy. In the diagram, Fig. 71, the 


7I 





outer circle represents a stationary internal gear; 
the centre one the centre pinion, and the intervening 
circle a planet; the two smaller ones one-third the 
size of the larger. Now, with the three geared 
together, the outer one at rest, and the planet 
caused to travel around in its orbit, the inner pinion 
will be turned four times around to every revolution 
of planet. Three of the revolutions may be said to 
be due to the difference in the size of the two gears, 
and the fourth to the fact that the planet carries it 
around with it. This method of reckoning 
becomes complicated when the proportions between 
the outer and centre gear are fractional. The 
following rule, which will no doubt be new to many, 
solves the problem easily. The speed of the pinion 
is to the speed of the planets as the radius of the 
pinion is to the diameter of the orbit; or, when it 
is more convenient to count the teeth of the wheels, 


once 


add the number of teeth in the centre pinion to 
the number of teeth in the planet, and divide the 
sum by one-half the number of teeth in the centre 
pinion, 


Returning to the lathe subject, and back to the 
old foot lathe at that, I find there is an arrangement 
of treadle better than the common one—better than 
the chain connexion—and better because the operator 
can apply the same power with less fatigue. 

This is not shown under the impression that it is 
new, for it may be thirty years old for aught I 
know, but the principles involved are worth looking 

to, and for those who use a foot lathe this treadle 
is a worthy substitute for any other kind. 

rhe peculiarities of the arrangement may be 
noticed at a glance by reference to Fig. 72, and the 
advantages best comprehended from an examina- 


tion of the simple diagram Fig.73. First the rock 
shaft of the pedal is hung unusually high. This 
swings the pedal out from the operator’s standing 
toot, and allows the working leg to come to nearly 


a straight line at the end of the stroke, allowing the 
full foree of the body to act upon it. Second, by 
the peculiar, and we might say, awkward position 
in which the connecting-rod is worked, the power 

applied to the crank for considerably more 
than one-half of the revolution, that is, the pedal 
has a quick return motion ; and here I would like 
to add, by way of a parenthesis, that this fact has 
deen disputed by no less an authority than the 
ecitor of the Scientific American. But the invincible 
logic of a practical test was too strong for a simple 
professional opinion, so the reason was sought for, 
the fact I have shown by the diagram discovered, 
and acknowledged as a satisfactory explanation. 
There isin an old volume of the Journal of the 
Franklin Institute, the same thing illustrated, and 
the same explanation given; but as I have learned 
to my cost that that is not the true explanation, I 
will endeavour to point out the third and most im- 
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short of one placed as shown in Fig. 72, as to up- 
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set that theory. In the action of all cranks and 
connecting-r the change of motion from one 
direction to the other takes place much more quickly 
at one end of the stroke than at the other; in this 
pedal arrangement the quick change takes place 
when the pedal is up, and when the leg is in such a 
position that it can be changed quickly, and the 
slow change at the bottom when the leg is nearly 
straight, and when it is in such a position that to 
change it quickly is very fatiguing. 
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We need not look soon for the end of the already 
numerous contrivances in the shape of tool-holders, 
designed to hold bar steel for the cutting edge ; 
and where the schemers have confined themselves 
to one special application they have been more or 
less successful. Fig. 74 shows another form, and 





one which seems to be both new and good. It was 
designed for cutting both right and left-hand square 
threaded screws. ‘The cutting tool being thinnest at 
the bottom, and set with the taper all on one side, 

ives the proper clearance when one end is used 
oe right and the other end for left-hand screws. 
This tool does well for a “‘ parting” or ‘‘ cutting- 
off” tool also, as the cutter may set in or out, 
according tothe depth to be cut, or projected as 
the depth of the cut increases. 

In the whole kingdom of mechanical zoology I 
think there is no other one thing on which there 
has been so many monkey shines cut up as with the 
ordinary engine lathe legs, 1 refer more parti- 


slow down-stroke lay the advantage, then making 
the connexion from @ to 4 would accomplish the 
same result; but a treadle so arranged fell so far 


its work than the modern English ; but 
were a draughtsman to amuse 

how many crooked lines he could draw the 
given space, I think he could here find lathe 
that would fit them all. The shown 
Fig. 75 possesses the merit of line strength 


FIG 75 





and stiffness, something rather smoother than the 
common square-cornered |-shape, one which can 
be painted and kept clean on all sides, and has less 
of the “ puttin e best side toward London” look 
about it than the generality of that class of work. 
I cannot well close this without again working in 
my three-legged hobby, and call the attention of 
lathe-builders and users to the theoretical and prac- 
tical advantages of supporting lathe and planer 
beds on three points, connecting the legs at the 
foot of the lathe to the bed by a single bolt, 
allowing the legs free play for a short distance to 
accommodate themselves to an uneven, or settling 
floor or foundation, For heavy machines an ad- 
ditional tightening screw might be provided, to 
make the connexion rigid while at work, loosening 
it occasionally to allow the bed to assume its na- 
tural position. 

Machine builders are getting so, they make their 
work retty near true, difficult as it is to do; but 
what does it avail if users set the machines up any- 
how, or anywhere, as nine-tenths do? No tool 
like a lathe or planer but will twist itself winding, 
by its own weight, if rested on two opposite corners, 
and setting them on mason-work foundation does 
not insure a perfectly true setting, for but few 
shops have the tools or the skill to tell whether a 
bed is out of cross-wind or not. Good work, like 
long bearings, suffers the most when out of true, if 
not self-adjusting. 

I am, yours truly, 
An Enouish ENGINEER IN AMERICA. 








THE VIENNA EXHIBITION OF 1873. 
No. I, 

Ir was stated in the preceding article that two 
of the grand defects of former Exhibitions were, 
the arrangement of the ground plan and the system 
of lighting from the roof, Let us specially consider 
the Paris Exhibition of 1867. 

This building was, as is well known, elliptic in 
plan. The different countries wore awarded sector- 
shaped segments of the ellipse, and were obliged to 
arrange their exhibits in such a manner that any 
given class of objects in one sector should be in 
juxtaposition to the same class in the two neigh - 
uring segments, Thus each separate group or 
division formed an —_ ring, and in theory no- 
thing could be more perfect than this arrangement, 
for in order to study any special subject it was only 
necessary to proceed radially from the centre till 
the zone in question was struck, and then, by walk- 
ing in an elliptic path about the centre, it was pos- 
sible to examine what each country had to show for 
itself in that particular department, without in- 
curring the trouble of moving about irregularly 
from one portion to another of the Exhibition build- 
ings. Practically, however, this system presented 
many disadvantages. All of an ellipse are so 
alike when looking tow the centre, that it was 
impossible to know one’s bearings, or to find one’s 
way about from one country to another in direct 
lines. The outside walls were at such a distance 
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that it was necessary to have a glass roof in order} 
to obtain sufficient light. Now glass roofs have been | 
found, both in Paris and London, to let in the water 

when it rains, and to admit too much direct sun- 

light in bright weather. The Austrians are particu- 

larly shy of admitting light from above, for in 1851, 

and also in 1862, their exhibits were greatly in- 

jured by the dripping, especially in the latter year, 
when they happened to be located under one of the 
glass domes; it was indeed found necessary to erect 
a great tarpaulin under the dome for their protec- | 
tion, in spite of which numerous actions for damages | 
were brought against the Royal Commissioners. | 
The sector and elliptic zone arrangemert also was | 
found to work badly; for if any country failed to 

exhibit some jcular clase of objects, it at once 

caused a break in the zone, a loss of space, or else | 
a modification of the system, Another fault was, | 
that the space occupied by each country in the | 
main building was quite detached from that part of 
the park reserved for it. While, lastly, the building 
from an architectural point of view was lamentably 
ugly. 

It was considered when designing the Vienna 
Exhibition that no one system could combine in it- 
self all possible advantages, and consequently it was 
determined to sacrifice that particular feature which 
least contributed to the general organisation of the 
whole. It was seén at once that if the juxtaposi- 
tion of all objects of the same class were deemed 
unnecessary, then all the faults of the Paris Exhi- | 
bition could be corrected. The gridiron plan was 
the special arrangement chosen to meet all these 
difficulties, It was originally the idea of the two 
Viennese architects, Sicardsbourg and Van der Null, 
the builders of the famous Opera House of Vienna, 
both of whom are now deceased. ‘They left behind 
them nothing but a crude sketch of a ground plan, 
which as they designed it, was utterly impracticable. 
The idea was, however, retained and rendered 
feasible by Mr. Charles Hasenauer, who is the chief 
architect of the entire Exhibition. ‘The rationale of 
the system is as follows : 

The nave or great axis of the building is made to 
run as nearly as possible east and west. The 
transepts consequently point northand south. The 
countries are then arranged according to their geo- 
graphical position on the suface of the earth. North 
and South America occupy the extreme western end 
of the building; England and the countries of 
Western Europe come next, and so on till we get 
to the far eastern transepts, which are appropriated 
to China and Japan. In the case of two countries 
being the same distance east or west of a given 
meridian, the one which lies most to the north on 
the face of the globe occupies the transept and part 
of the nave on the northern side of the axis, and 
vice versa; this latter rule has, however, been some- 
times disregarded, as it does not in the least injure 
the working of the system. 

By means of this arrangement, any one possessing 
the most elementary notions of geography can find 
his way about with perfect ease. To give an ex- 
ample: if a visitor finds himself in one of the tran- 
septs belonging to France, and should he want to go 
to the Chinese portion of the building, knowing as 
he does that China lies to the east of France on the 
surface of the globe, he has only to go into the 
nave, turn towards the eastern end of the long axis, 
and walk till hesees the name Cuina hung up from 
the roof in large letters. If, on the other hand, he 
had wanted to visit the American department, he 
would have had to perform precisely the same opera- 
tion, turning, however, towards the west instead of 
to the east. itis equally easy for visitors who are 
in the park to find their way from the outside to 
any particular part of the Industry Palace, for each | 
transept is furnished with a portal at its end, over 
which is marked the name of the country occupy- 
ing tt. 

It may be remarked with perfect truth that an 
equally simple arrangement could be obtained with- 
out the gridiron plan, by the use of one plane oblong 
building also running from east to west, the | 
countries being arranged precisely as above. Such | 
a construction would, however, have several grave | 
defects. The facade of a building a kilometre long, 
unrelieved by transepts or other prominent pro- 
jections, would have been, architecturally, intoler- | 
able. In order to obtain an equal area of ground | 
plan with the same length, the width of the build- | 
ing, and consequently the span of the roof girders, 
must have been increased fourfold. In order to} 
light such a wide building effectively, it would have | 
been again necessary to have employed a glass roof. 


} 


|in the cinque-cento style. 


relationship with each 
| characteristic feature of the one is also a cha- 


The area of wall available for hanging pu 

and for side windows would have been diminished 
fourfold ; and lastly the garden courts, one of the 
most pleasant and useful features of the present 
system, would not have existed. 

From the above it will be seen how completely 
the gridiron plan meets all the requirements of an 
exhibition. The great nave presents a splendid 
coup dil. The difficulty of finding one’s way about 
may be said not to exist. Thanks to the gréat 
extent of wall surface and the comparative narrow- 
ness of the nave and transepts, it has been found 
possible to light the whole building by side windows. 
The roof girders being of small span are very light, 
and the garden courts supply the amount of wall 
space which each country requires in .the im- 
mediate neighbourhood of its own section of the 
Industry Palace. 

The general aspect from the outside is that of a 
long low line of grey buildings surmounted by an 
arched zine roof ; the long line is broken frequently 
by the numerous transepts, the end of each of 
which is a portico of considerable architectural 
beauty, the doorway in every case is surmounted 


|by the name and arms of the country to which the 
| transept belongs. 


Immediately under the cornice 
of the roof are the windows, oblong in shape, which 
run right round the entire nave and transepts in one 
continuous line, broken only by the porticos men- 


| tioned above ; the windows are separated from each 


other by piers of brickwork, containing lattice iron 


|columns. which support the roof and its cornice ; 


both piers and cornice are adorned by appropriate 
ornaments in dark brown on a grey plaster ground, 
Beneath the windows are 
the side walls of the building, which are also of 
brick covered with plaster, so moulded as to 
resemble blocks of stone. The transepts are of 
considerably smaller dimensions than the nave ; in 
fact, the crowns of the roofs of the former do not 
quite reach up to the tops of the windows of the 
latter, consequently the windows of the transepts 
are formed quite below the bottom line of those of 
the nave.* ‘This arrangement was adopted for two 
reasons; firstly, because the intersection of two 
arched roofs—always a complicated structure 
would thus be avoided; and, secondly, because at 
every crossing of the nave with the transepts the 
nave would be lighted up not only from its own 
lofty windows, but also by the diagonal rays coming 
through low windows of the transepts. The pro- 
portions of height of walls and windows in the nave 
and transepts are so arranged that the cornice or 
stringer at the top of the blank wall of the nave, 
below its windows, on being continued round the 
transepts forms the cornice of its roof, and also the 
springing for the great arch of its portico, and thus 
runs round the entire building from end to end; 
while the corresponding stringers in the transepts 
form the springing for the arches over the doorways, 
and are also continued on to the blank walls of the 
nave, where, together with the first-named cornice, 
it encloses a large space on which are moulded 
ornamental tablets, which will be inscribed with the 
names of the famous men of each country taking 
part in the Exhibition. This arrangement of the 
cornices on the two constituent parts of the build- 
ing has the effect of bringing them into perfect 
other, for thus each 





racteristic but different feature of the other. 
A building such as has just been deseribed would, 


| however, have failed in two or three respects ; it 


would have lacked a grand hall for great cere- 
monies and festivities; the long low line of buildings 
would have had no striking architectural effect, and 
the perpetual breaks caused by the ever-recurring 
transepts would have given the building too much 
of a straggling appearance. In consequence of all 


| this it was determined to build a grand central hall 
;surmounted by a dome of colossal proportions, 


which should at one and the same time serve asa 
great arena for festivals and ceremonies, and should 
also be of architectural use in saving the whole 
building from commonplaceness. 

Mr. Scott Russell was applied to by the Imperial 
Commission to assist in carrying out this great 
idea, and-at once -undertook the design of the 


totunda, which now stands all but completed, in 


* The view on page 60; prepared from a photograph, shows 
the interior of the nave of the Industry Palace, looking 
towards the Rotunda. The view, of course, shows the build- 
ng in an unfinished state ; eventually the lattice ironwork 
at the sides will be partially enclosed in columns, as we shall 
erplain in future articles. 





| 





the middle of the Industry Palace. ‘This building is 
itectural 


entirely novel, both in its arch and me- 
chanicai features; but as its description will form 
the subject of subsequent articles, it will not at 

resent be necessary to enter into its details. It 
~ been so designed that it will not crush the other 
buildings into insignificance, but forms, rather, their 
natural culmination and development. It is planted 
right in the middle of the axis of the nave, and in 
order to unify it with the remainder of the palace, 
the nave, where it meets it, is made to split in two, 
and encircle it; the semi-arch of the roof of the nave 
thus split reste against the walls of the Rotunda. 
The straggling appearance of the buildings was now 
the only remaining fault ; this has been corrected by 
uniting the transepts which flank the Rotunda on 
either side by a transverse building lel to the 
nave. (See plan on page61). This building forms 
a handsome tenor for the centre of the palace, and 
makes up together with the Rotunda a grand central 
block of buildings, from which on either side stretches 
the nave with its numerous transeptsa. The four 
corners of this central group are, for the sake of 
further emphasis, formed of pavilions surmounted by 
domes, while in the middle of the front facade is a 
colossal triumphal arch, richly adorned with statuary 
and bas-reliefs, which formsthe chief entrance into 
the Rotunda, Similar, but shorter, facades flank the 
Industry Palace at the two ends; they are also pro- 
vided with corner pavilions and domes. The six 
transversal buildings thus obtained are made use 
of for exhibitors, and lost property offices, waiting- 
rooms, &c. The raison d'étre of each feature of the 
Industry Palace has now been described, and the 
account of its technical details will be reserved for 
the next article. 








\SULZER ENGINE TRIALS AT AUGSBURG. 


(Continued from page 42). 

Determination of the Work Performed by the Steam.— 
The elements for determining in horse power the work of 
the steam performed during the four days of the trial are: 
a, amount of the work of the steam per stroke; 6, number 
of revolutions; c, time during which the work was per- 
formed. The average pressure of steam having to be con- 
sidered as variable—the pressures in the boiler and con- 
densers altering within certain limits—in order to get a true 
average value, a great number diagrams, uniformly selected 
from the whole number, had to be calculated. For this 
purpose, of the 36 diagrams taken at intervals of ten minutes 


| during one-balf of a working day from each end of each 


cylinder and successively numbered, 15 diagrams were 
selected in such a manner that every other number was 
omitted, and that besides all those diagrams were cancelled 
which showed an imperfection caused by the faulty per- 
formance of the apparatus. The 480 diagrams obtained in 
this manner were then calculated by means of four of 
Ameler’s planimeters. 

The scales of the instruments used for each diagram (and 
which had been carefully verified, as already explained) 
showed the values for the average pressure of steam for each 
day. A check for the correctness of these scales for the 
whole time of the experiments was obtained by comparing 
the pressures of steam in the cylinders as indicated by the 
instruments during the period of full pressure. When the 
mean values of these pressures were taken from all the 
diagrams obtained by each instrument, almost equal values 
were found to be given. This calculation was made, and 
the following numbers were found for the four instruments, 
A, B, D, and E, which were used on all four days. 








| Bpinpig 


Instruments ons asd an oot A 


| | ee | et | eens 
Mean value of the initial pressure in at- } 

mospheres eee ove se «+» | 489) io 4.88) 4.88 
ea 


The mean total value is thus 4.87 atmospheres. The 
greatest deviation (in the case of the indicator B), is thus 
not quite 1 per cent. The average pressure at the end of the 
steam pipes was 5.02 atmospheres, whence a reduction by 
0.15 atmospheres took place during the passage through 
the steam jackets and through the valves. The surface areas 
of the pistons were determined by a direct measurement of 
the diameters of the cylinders, as well as the diameters of the 
piston rods ; these measurements being as follows : 

















Diameters. 
Right-hand Left-hand 
Cylinder. Cylinder. 
soe mm. in. mm. in. 
€ ylinder . ose ee-| 702=27.63 708—27.67 
Piston rod at the frontend | 105=— 4.133 105= 4133 
= back ,, | 104= 4.094 | 105= 4138 





The average surface area of piston of the right-hand 
cylinder is thus 3784.7 square centimetres—600.8 square 
inches ; that of the Jeft-band cylinder 3794.9 square centi- 
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—— 
metres 602.32 square inches. The stroke was ascertained 
from the two extreme positions of each crosshead to be exactly 
1.5 m.x-4ft. 11f,in. The average work of the steam per 
stroke could thus be calculated,* though the very slight 
error arising from the manner in which the motion was 
transferred to the indicators, had still to be corrected, This 
correction was made in the following manner: On each of 
two enlarged diagrams, one from the front and one from the 
back end of acylinder, the required corrections were made by 
drawing fifty ordinates, and ascertaining, by means of a. geo- 
metrical drawing of the connexion, the extent to which these 
ordinates were displaced from the positions correctly repre- 
senting the corresponding positions of the piston ; and the 
area being thus corrected, the difference between the original 
surface and that obtained by the new ordinates was deter- 
mined. The motion of the connecting rod, K (Fig, 10, page 
41), caused a larger difference of area for the front than 
for the back end of the cylinder. The former was acer 
tained to be 1.7 per cent., the latter 0.83 per cent; whence 
the average surface difference by which the average pres- 
sures of steam had to be diminished was equal to 1.26 per 
cent. On account of the small difference of the diagrams 
amongst each other, this correction was considered as con- 
stant, and was applied for all diagrams. 

Next, in order to find the average horse power and the 
work done with steam per day, the work performed per 
troke (L™*iL) was multiplied by double the number of 

yolutions made per day, and divided by the number of 
which correspond with the time of the work in 

estion), as well as by 75 (number of the kilogrammetres 

r second, corresponding te one horse powert). The 

nber of revolutions, as well as the time of work, was 
sken from the notes of the observers. The annexed 
lable A, gives the value of the work done in horse powers, 
1s obtained by this calculation. 

The differences in the time of work for the different days 
being only small, the arithmetical mean of the values for 
the daily work of the steam may be taken asthe mean total 

slue, whence the mean work done daring the time of the 
experiments is 400.34 indicated horse power (cheval-vapeur), 
or 394.86 indicated horse power, according to the English 
standard. 

Consumption of Water and Steam.—The cubic capacity 
of the water vessels, I. and IL, Fig. 8, page 41, having been 
determined, and the number of times they were filled, as 
well as the temperature of the feeding water having been 
noted, the quantity of water supplied each day to the 
boilers could be obtained, and is given in the Table below. 
In order to ascertain the effective consumption of steam by 
the engine, there had to be deducted from this volume of 
water, firstly, for the reasons already explained, two-thirds 
of the quantity of condensed steam accumulated in the 
long steam pipes, and, second, the probable losses of the 
boilers through leakage. Whilst the former quantity could be 
exactly determined, by measuring the quantity taken from 
the vessel in which the condense steam accumulated, the 
fixing of the latter quantity remained still doubtful within 
certain limits. Making the calculation without considering 
this latter quantity (which must always be relatively small), 
the consumption of steam per day was found to be as re- 
corded in the following Table : 

All Quantities are given in English Pounds. 


conds { 











Days of Experiments. | 1. a eT 4. 
Quantity of feed-) 

water pt .-.| 90563.5 | 95776.0 | 92293.3 | 96789.6 
Quantity of water 

taken from 


the 
vessel for the ac- 
cumulation of con-' i 





densed steam  «.| 2379 2290 2397 | 2479 
Two-thirds. of the 
above mv «e| 1686 15266 | 1598 1652.6 











Quantity of water re- 


ducec 


| 88967.5 | 94249.4| 90695.3| 9613.7 





jhrs. min./brs. min. hrs. min.|hrs. min. 








Time of workin hours} 11 58 {11 57 (11 55 {11 56 
Mean work of steam 
in horse powers! i 
(cheval-vapeur vo] 389.55 | 396.72 | 410.05 | 404.95 





Hourly consumption 
steam per indicated 
horse power 





| 
19.254 | 19811 | 18.567 | 19.712 


The circumstance that the hourly consumption of steam 
per indicated horse power differs on the four days as much 
as 1.314 Ib. or nearly 7 per cent., may be explained firstly 
by the variation of the level of the water in the boilers on 
the morning and evening of each day, this level having 

en the same only at the beginning and termination of the 


* According to the formula: L™ 121.0334 p F «, in 
which p denotes the average preesute of steam’ in atmo- 
spheres, F the surface area of piston in square centimetres, 
and s the stroke in metres. 
ie The horse power used in these experiments was the 
French cheval- vapeur, equal to 75 kilogrammetres per second, 





Taste A. Showing the Work done during the Trials. 


































































































Days oe 
5 OTERO eve ene — 1, | 2. 8. 4. 
Right hand eyli onl . 
Mean value of steam pressure in atmospheres { = ——— var re — _ 
aay Left hand cylinder ..,)° 1.82 1.93 1.92 1.94 
Number of revolutions of engine ee ice) eee 28210 28212 28332 28410 
Se areaemhionasunele Mragaaail doce slr Se ete | 
Average number of revolutions per minu' we oes «| 89.516 89.347 9,625 39.734 
"(Right-hand eylinder | 202, 
Mean work of steam in horse powers ... 4 : a ee — Ra coarsd Aces 
Left-hand cylinder 187.2 196.1 199.54 198.84 
TaBie B. Showing Consumption of Fuel, ineluding that used in getting up Steam. 
Boiler Numbers. 
% Total. 
land 2 8, 4, 6 and 6 
Heating surface oes : 1125 sq. ft. 4548 oq. ft. 5478 aq. ft. 
ist and 2nd day—surface of grate square feet oo» 44 90 134 eq. A. Kay 
Slack ‘ o ore « 6280 11593 17873 
Pounds of ( 1st day 4 Mixed coal... 3. |] 36s 6158 e585 779% 
Penaberg a4 mee ae wu p72 5427 
small coal. 2nd day { Mize coal... o> ‘ oe 3402 423 79825} 30267 
Slag ts | 2687 4454 7171 
Consumption of coal per day ... ove 10140 7 27 Be err. 
ge heees After deducting 7.6 per cent of water one 9373 — sy ao. 
Slag per day—24.58 per cent. of air-dried ote 
2nd diay. 
coal P ks ase ove ene oe] 2217 4098 6315 
8rd and 4th day—surface of grate; square feet 22 7 99 i 
Pounds of Srd da { Or ia oe 5181 10834 owe «= 465 
aw ie - 9 2 4 oS . 
4 : “|e * 10769 ee 15184 
(Rheden I.) th day } Slag “i ee 384 1216 1600 
Mean value for { Consumption of coal per day Por os 4773 5324 Rae 
3rd and 4th day. { sing per day, 7.52 per cent. si ons 282 ar 1122 i 











experiments, and next in what already has been said with 
respect to the differences in the work of the steam. Dividing 
the total quantity of feed water 375412.4 Ib., after 
having deducted two-thirds of the water found in the vessel 
for the accumulation of condensed steam ($x 9545), by the 
total time of work (47 hours 40 minutes), and the mean 
work of steam (400.32 indicated horse power), the mean 
hourly consumption of steam per indicated horse power is 
found to be 19.315 Ib., without considering the losses in 
the boilers through leakage. Taking the English standard 
horse power instead of the cheval-vapeur above used, the 
consumption becomes 19.66 lb. per indicated horse power 
per hour. 

Consumption of Coal,—The values in the Table B, given, 


known from observations, and reducing the quantity of 
feel water to 82 deg. Fahr., the annexed values are obtained 
for the four days, 

With respect to the condition of the fuel, it has already 
been stated above that the Penzberg small coal was very 
wet, and that the excess of water was determined in 
various ways. The mean value thus obtained showed an 
exvess of water of 7.6 per cent. In order to judge more 
accurately of the performances of the boilers, the amount 
of slag produced by the coal has to be taken into account 
Making the calculations for the Penzberg coul consumed on 
the first and second day, and for the Saar coal consumed on 
the fourth day*, and adding to this the amount of coals 
consumed per hour and per indicated horse power, we get E 





above, are derived from the notes taken of the fuel d, 
inclusively of that required for getting up the steam, 
Comparing these values with those for the consumption of 
water, the quantity of water evaporated per pound of coal 
is obtained. Dividing at first the actual quantity of feed 
water per day by the actual weight of coals per day, we 


t: 
si Pn 2nd pon — 
Pounds of water 1 kb. . day. ay. S 
of coal... — ~ 3.304 3 bs | 5.96 6a 


Whilst the evaporative power of the Penzberg coal re- 
mained almost the same on both days, a considerable 
difference is found in that of the Saar coal. Considering, 
however, that the firedoors and dampers of four boilers 
remained open for several hours during the night from the 
second to the third day in order to be able to make the neces- 
sary reduction of the grate surface, as already explained, 
and that io this manner a considerable cooling effect had 
been produced ; the greater consumption on the third day 
will be understood, so that for ascertaining the useful effect 
the result obtained on the fourth day only has to be 
accepted. 

Further, in order to obtain comparative values for the 
useful effect, the temperature of the feed water, and the 
condition of the fuel has to be taken into consideration. 
Tbe mean temperature of the feed water in the feed pipe is 





2nd day. | rd day. 


i 


Ist day. | 
| | 
| 


| dth day. 








Mean tempera-| 
ture of feed 
water in de-| 

Fabr. | 
Actual quan- 
tity of feed 
water... 
Quantity 
feed water 
reduced to 


65.17 65.462 | 65.41 64.51 


90553 95776 92293 96789 


ot 


88232.3 93320.4 89932.4 277 





or 32,549 foot-pounds per minute; this being about one- 
seventieth less than the English horse power. 





32 deg.Fahr. 94 






































Hourly con- 
Quantity of | sumption of 
water evapo- coal in 
ratedin (pounds per in- 
pounds per | dicated horse 
Waren. pound of coal.| power. 
Siag\|« 
Flag iy! 7 
iii 
had 
egis 
go) 92/28 | 32 
Actual quantity of water...) 3.849! 6.87 | 5.910) 3.170 
Actual quantity of water after 
deducting excess of water ..,| 3.604 6.700; ... 
Actual quantity of water after 
deducting contents of slag... 4.490 | 6.836) 4.142 2.932 
Quantity of water reduced to 
0 oy, ove | 3.267 | 6.820) 6.109 3.261 
Quantity of water after de- | 
ducting excess of water ...| 3.504| ... | 5.854) .., 
Quantity of water after de- 
ducting contents of slag — 4.880 | 6.654) 4.257 8.009 





Tt will be found from this Table that the heating effect 
of the Penzberg small coal is to that of the Saar coal 
Rheden |. almost as 4 to7. Comparing, however, the 
prices of the two sorts of coal, quite different proportions 
are obtained, the investigation of which, however, need not 
be entered into here, 

(To be continued.) 


Tae Dantes Smr Casal.—Comuwander Selfridge, of the 
United States Navy, who has devoted a good deal of time 
and energy to the prosecution of surveys for a Darien ship 
canal, is about, it is understood, to return and resume his 
labours on the Napipi route, acting, in doing so, under the 
orders of the United states Navy Department. 











* The contents of slag of the two days only has been 
calculated, as on the evening of each second day the grate 
was completely cleared, 
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plied as far as possible by German manufacturers. Most of 
the plates of the first-rate quality, 16 ft. 4}in. long and 
4 ft. 12in. wide, are supplied by the Dillinger Hiitte, the 
angle irons, as stated above, by the Steinhauser Hutte, and 
the T and I irons by the Burbacher Hitte. 

The stern~posts, however, could not be made on account 
of their great weight, and their peculiar shape, by native 
manufacturers, and they were consequently ordered of the 
fhames Iron and Shipbuilding Company, who supply also 
the stern forgings for the two other vessels. These pieces 
have to be delivered entirely finished. The bow forgings, 


with the spur in two pieces connected by a joint plate, will | 
| offer a protection against the 


weigh about 16 tons, whilst the stern-post, which, welded 
together with the rudder post, forms a large frame, will 
heave a weight of about 30 tons. 

It has already been stated that the arrangement of the 
connexion between the various parts of the Borussia will 
give her a great strength with a comparatively smal! weight 
of bull. She will be constructed with a double and water- 
tight bottom. 
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The keel, a, Fig. 3, consists of two horizontal plates 
rivetted together, upon which are fastened at the middie by 
means of two strong angle irons, a vertical plate 5 ft. 10 in. 
high, extending to the two posts, to which all the plates 
forming the keel are connected by bolts and rivets. Four 
longitadinal frames, 5, ¢, d, and ¢, which stand almost 
vertically upon the outer skin, and the width of which up 
to the fourth longitudinal frame is 50.9 in., decreases gra- 
dually from the keel, running in the same direction as the 
latter, but approach it fore and aft, as required by the shape 
of the vessel. These longitudinal frames are made of plates 
and angle irons, and are lightened at intervals by large 
oval holes. 

The cross frames from the keel to the fourth longitudinal 
frame, placed at distances of 4ft., are made of short angle 
irons, extending only from one longitudinal to the other, to 
which they are connected by full plates, brackets, or angle 
irons. The plates have the height of the corresponding 
longitudinal frames, and those belonging to one cross frame 
are connected at the top by means of an angle iron, extend- 
ing from side to side through all the longitudinal frames 
and the keel 

The outer skin is rivetted to the longitudinal and cross fram- 
ing, and to the inner side of the latter is secured the second 
skin over a length of 180 ft. ; the end cross frames, and nine 
intermediate ones, have full plates, so as to form longitudinal 
water-tight compartments, which are again divided by the 
vertical keel, and are thus enclosed fore and aft by a com- 
plete water-tight cross frame—at the top by the inner bottom 
plates, at the bottom by the outer skin, and at the sides by 
the vertical kee) plate, and the fourth longitudinal frame. 

Pumps are connected with each of the compartments by 
suitable pipes. 

Similar water-tight compartments are formed by the 
frames fore and aft of the double bottom, so that the ex- 
treme ends are as far as possible protected against casualty. 
Above the fourth longitudinal frame the distance between 
the cross frames is 2ft., and the latter extend from this 
longitadinal frame to the armour framing, f, which runs 
from the front to the back and which is constructed like 
the longitudinal frame, of plates and angle iron, of short 
outside angle irons extending from the fourth longitudinal to 
the armour framing under which they are bent, and of plates, 
the width of which is regulated by the shape of the lower 
framing as well as by the width of the armour framing. 
The cross frames, ¢ 9, above the armour framing are thrown 
back as much as the thickness of the armour, A, inclusive of 
the teak backing, and consist of strong angle irons (9.8 in. x 
8.4in.x04in.) which are fastened to the inner edge of the 
plates of the cross ‘rames above the fourth longitudinal, and 
which are provided at the outside with two angle irons for 
the fastening of the outer skin behind the armour. 

These frames behind the armour extend (Figs. 1 and 3) in 
the central part of the vessel, that is to say, within the limits 
of the armoured casemate, to the upper deck, D, but fore 
and aft of the casemate to the battery deck, E, only, or the 
height of the armoured belt for the two ends of the vessel. 
The extensions of the frames at both sides of the casemate 
to the upper deck are formed of light angle iron, the parts of 
the vessel above the battery deck being altogether constructed 
of light waterial. 

lhe outer skin in the bottom has the almost uniform 
thickness of 0.59 in. but is doubled at the two extreme ends 
of the vessel ; the skin behind the armour will consist of two 
0.62 in, plates, whilst that above it at the two ends of the 
armoured casemate has a thickness of (.35 in. 

A water-tight partition of plates strengthened by angle 
irons is ereeted almost counted with the outer skin of the 
vessel at each side over the length of the double bottom, and 
extends from the latter to the battery deck, at a distance 
from the outer wall of the vessel of about 3 ft.; these parti- 
tions conn «ted with the double bottom and the battery deck 
form the bulkheads of the gangway F (Fig. 3), and they will 
serve to prevent the entrance of water during action into 


the other parts of the vessel. The space formed by these 
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itions and the outer skin is further divided a 

y water-tight cross frames, so that even here only small 
spaces can be filled with water which can easily be removed 
by the pumps. The gangway serves besides during action 
as a free passage to effect provisional repairs of damages done 
by shells. 

The coal stores, G, near the boilers, and running parallel 
with the centre line of the vessel at a distance from the bulk- 
heads of the gangway of about 5 ft., extend from the bottom 
to the battery deck, and they are formed by water-tight 
plate frames, which may thus prevent the water from pene- 
trating into the boiler room, whilst the coals themselves 
netration of shells to the 
boilers and the powder and shell magazines ; the latter being 
as stated above, entirely surrounded by the coal! stores. 

The decks, D, E, and H, shown in Fig. 1 and 3, and 
carried on girders of strong T and I-irons, which are sup- 
plied in lenths of about 50 ft. by the Burbacher Hutte. The 
upper deck, LD), is covered to a great extent, the battery deck, 
E, entirely, and the between deck, H, at several places with 





iron plates from } in. to @ in. thick, upon which are fastened | 


the deck planks; the places for the capstan, hawse-holes 
timber-heads, ete., are specially strengthened, and the deck 
beams are provided with strong supports of wrought-iron 
tubes which have under the turrets a diameter of 74 im., 
and a thickness of metal of 3 in. 


The vessel is divided below the battery deck by eleven | 


water-tight cross partitions, J, J, into twelve compart- 
ments, Fig. 1, which are connected with each other by 
water-tight doors. Two of these partitions, one at the front 


and the other at the rear of the casemate, extend to the | 


upper deck, and serve, between the latter and the battery 
deck, for the reception of the armour plates, a a, which have 
to protect the casemate against shells that may penetrate 
through the two ends of the vessel. 

Great care is used in rivetting the hull, and rivets with a 
conical enlargement under the head that corresponds with the 
cone of the holes are used throughout. 

During action the chief protection will be offered to the 
vessel by the armour, which rests with its lower edge upon 
the armour framing mentioned above, about 6 ft. below the full 
load water line ; the thickness of the armour wil! be 15.50 in. 
The armour plates in Fig. 3 at the water line are 9.25 in. 
thick, below the water line 7.28 in., and above water 8.26 in. ; 
these thicknesses decrease towards the ends to 4.13 in. Before 
the fastening of the armour plates, the inner skin is covered 
with a backing of teak about 10.25 in. thick, but varying with 
the thickness of the plates; the angle irons, K K, are used 
for fastening this layer of teak to the outer skin. The 
armour plates are fastened by means of strong bolts 2) in. 
diameter with conical heads fitting exactly in corresponding 
holes of the plates. The nuts of the bolts of the armour 
plates are provided with double washers, between which a 
thickness of rubber is placed in order to prevent as far as 
possible the tearing off of the bolt; heads when the armour 
plates are struck by shot. The armoured cross walls have 
plates 6.11 in. thick with a backing of teak 8.26 in. thick. 

The two turrets, B B (Figs. 1 and 2) each of 26 ft. 9 in. 
diameter, will be constructed of plates and angle irons ; they 
extend, as already stated, from 6 ft.2in. above the upper 
deck to the battery deck, and are covered with armour at the 


parts only exposed above the upper deck. The plates of these | 
turrets are 8.26 in. thick, with the exception of those through | 


which the porthole for the gun are cut, and which havea 
thickness of 10.23 in. ; the backing of teak in the turrets is 
only 8.26 in. thick. Each of the turrets is worked by a high- 
pressure steam engine with two cylinders of 10.23 in. dia- 
meter, and of equal stroke, and the steam for working which 
is obtained from one common boiler; each turret is besides 
fitted with gear for working by manual power. 

The turrets revolve around strong cast-iron centre pins 
fastened vertically upon the battery deck, and the outer cir- 
eumference of the turrets is provided with rollers running 
upon rails. The ammunition is brought from the battery 
deck into the turrets through openings, the tops of which are 
covered with 0 98in. plates. The Borussia will be a full- 
rigged frigate, but the shrouds of the lower mast will pro- 


bably be reduced to a proportionately smal! number in order 


to interfere as little as possible with the training of the guns. 
The Vulean Company supplies only the lower masts and 
the bowsprit, without any rigging; the former are made 


entirely of iron, and are constructed in such a manner that 


they may be used as ventilating shafts. 

Special care is taken to maintain effective communication 
between the pumps and the whole of the water-tight com- 
partments. For that purpose an iron pipe, 12.59in. in 


diameter, is placed close to, and parallel with, the vertical | 


keel plate, over the length of the double bottom ; from this 
pipe branches extend to the various compartments. The 
main pipe carries the accumulated water into a reservoir 
placed under the engine-room, whence it is pumped away 


by a 12.59in. Downton pump, aswell as by all the other | 


pumps in connexion with the machinery. Four 9.25 in. 
— are, besides, placed upon tke battery deck, each of 
which can draw the water from a certain number of com- 


| partments; one can also be used for filling the tanks with 
drinking water. All these pumps are worked by manual 
power only. One of Normanby’s distilling apparatus wil] 
| be placed in the engine-room, and a separate boiler will be 
| provided for it. 
| Besides the two wheels for steering the vessel, which 
| are connected by ropes with the rudder pin, Fig. 1, an 
Englefield hydraulic steering apparatus will be provided. 
For raising the anchors, &c., two capstans, m and n, Fig. 
2, are fixed; on the upper deck the one aft is worked by 
hand gear only, whilst the other will be used also upon the 
| battery deck, and is provided, besides the hand gear, with 
| an engine and boiler. The hawse holes, 00, lead the chains 
of the main anchors to the upper deck, whence they are 
passed by chain stoppers, rr, and the deck hawsers, g ¢, 
which are also provided with stoppers, into the chain box, r. 
All the chambers in the battery and between decks are pro- 
vided with openings, which communicate with common 
| ventilating tubes in connexion with the funnel and the 
masts. The Vulean Company supplies for the Borussia the 
| eight boats, es, Figs. 1 and 2, five of which are to be over 
| 30 ft. long, and built of mahogany. One of these will be 
fitted with engine and screw, which can easily be taken out, 
| and which are capable of propelling the boat at a speed of 
6 knots per hour. 
| The following are the weights of materials used for the hull 
| of the vessel, the masts, and the turrets: 


| Tons. 
OO gee eee 
} Angle iron ; oes 600 
Bar iron and large forgings ... 330 
Iron for rivets ... as , ese 115 
} Cast iron ... 100 


| It is expected that the Borussia will be launched next 
March, or delivered over to the Imperial German Admiralty 

| at the end of the present year. 

| In eonelusion, we may state that we are indebted to the 

Zeitshrift des Vereines deutscher Ingenieure for the fore- 

going particulars. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBrouGH, Wednesday. 
The Cleveland Iron Trade.— Yesterday there was a fair 
attendance on "Change at Middlesbrough, and business was 
good. The unfortunate strike in Wales has driven buyers 
to the North, and the demand for all kinds of iron is heavier. 
All the pig makers and iron manufacturers being fully sold 
| for a considerable time at the beginning of the year, the extra 
| demand has naturally resulted in a general strengthening of 
| prices. Sellers of pig iron will not quote less than 115s. per 
| ton for No. 3, and in the finished iron trade as much as 10s. 
| per ton ope last week's prices are now asked. It is now 
| exceedingly difficult to get orders placed, even when buyers 
are willing to pay a good deal more than iron was being sold 
for a fortnight ago. The state of the trade generally has 
| gradually improved since the beginning of the year. High 
| prices are expected to rule for many months. With the raw 
| materials so expensive no great reduction can be made in 
| the prices of pig or finished iron. The demand for iron is 
| far in excess of the supply. In the course of a few months 
| several new blast furnaces will be at work in the North of 
| England, but although they will increase the total produc- 
| tion they will not make such a difference as to enable the 
| trade to meet all the demands. 


The Middlesbrough Warrant Stores.—It is reported that 

the Middlesbrough warrant stores, |which have only had a 
sort of theoretical existence for a long time are to be dis- 
| continued after the Ist of March next. For many months 
the official returns show that the stock in those stores 
amounted only to little over the insignificant quantity of 
900 tons. No iron has been sent into store, and people have 
practicaliy ceased to deal in Cleveland warrants. It is believed 
that endeavours will be made to establish in Middlesbrough a 
warrant store conducted on a similar plan to those stores in 
| Glasgow. 


The Danke Puddling Furnace.—In various parts of 
Europe and America inquiries are still being made about the 
Danks mechanical puddling furnace, and from many places 
letters arrive in Middlesbrough to the patentee asking for 
permission to erect the furnace. At Middlesbrough, Hop- 
kins, Gilkes, and Co., who, it will be remembered, success- 
fully tried one of the Danks furnaces at their works some 
| time ago, will in the course of a week or two start fairly to 

work with a Danks’ furnace, to which has been connected a 
|““squeezer.” The ideaof mechanical puddling will now be 
| fairly tested, and will be placed reel all dispute, by the 

resujts obtained at Middlesbrough, where care has been 
taken to make all the necessary arrangements for the fair 
working of the furnace. Satisfactory progress is being made 
with the building of the new Erimus Works at Middlesbrough 
where Danks furnaces only will be used for puddling. 


The Coal and Coke Trades.—Coal and coke is very scarce 
and is getting dearer. The agents are asking 40s. per ton 
for coke, and buyers, who enter into contracts at that figure, 
do not by any means feel sure that they will get a sufficient 
and regular supply. 

The Tyne Bridge.—The work of constructing the new 
swing bridge over the River Tyne at Newcastle is progressing 
satisfactorily, although to casual observers very little diffe- 
rence can be seen in the appearance of the erection from day 
|today. The Elswick Engine Works, at the head of which is 
Sir William Armstrong, are to complete the metal and hy- 
draulie works for the bridge. 





, 





Tus Lats Mr. Frepericx H. Extiorr.—We regret to 
announce the death of Mr. Frederick Henry Elliott, the 
| well-known and eminent scientific instrument maker. The 
deceased gentleman was 53 years of age, and his death oc- 
curred suddenly on Saturday, the 18th instant. 














Jan. 24, 1 873.] 





ENGINEERING. 








AGENTS FOR “ ENGINEERING, 
ge: John Heywood, 143, Deansgate. 


Mascussteez: : 

Giaseow: William Love. | ‘ 

France: moine, 15, Quai Malaquais, Paris. 
peserum: P. Bailly, 49, Rue da Pont Neuf, Brussels. 


j Srates: Van Nostran 
. «x. Kellogg and Co., 72, Broadway, New York. 


Wilimer 
Angee Brentano, 33, Union-square, New York. 


A. N. Kellogg and Co-, 63, South Canal-street, Chicago- 


Russia: At all Post-Offices in the Empire. 
LuiPZie: Alphons Diirr. 


Bests: Messrs. A. Asher and Co., 11, Unter den Linden. 


Caucutta: G. C. Hay and Co. 


A {vertisements cannot be received for insertion in the current 
charge for advertise- 
our lines or under, and eight 


week later than 5 pM.on Thursday. The 

meats is three sbillings for the first f 

pence for e@ ‘bh additions! line 

F'rhe price of ENGINEERING to annual subscribers 

cop by post is 1d. 5s. 2d. per annum. 

harge is 28. 
All accounts payable to the publisher 

Bedford street, Cheques croseec 

Branch 
vent Garden, W. 


Covee for Publication and Advertisements, No. 37, Bedford- 


street, Strand, W Cc 


— 
ENGINEERING is registered for transmission abroad. 


——FIck TO AMERICAN SUBSCRIB. 
In consequence of the great increase in our American 
connerion, we have found it necessary to establish a 


branch office in the United States. Commu 
may in future be addressed to Mn, GEORGE 
Harvie, C.E., of 52, Broadway, 
is our accredited representative. 


In answer to mumerous inquiries, Mrz. Cuantes Gil- 
pert begs to state that subscribers in the United States Brest cow ; a i : Ooo 
can be supplied with * ENGINEERING” from this of free navigation is available, until, in eed, the | ducing 180% 
office, post free, for the sum of Li. 148. 84. ($8.32, second or great cataract 1s approached, an obstacle 
gold) per annum, p ryable in advance. Subscriptions of too much magnitude to be dealt with bya 
pill al received by Mr. HARDING, at the New 


t also be 

li aiso © 
York office above mentioned, at the rate 
present currency. 


NOTICE OF MEETING. 


IxsTITUTION OF CIVIL ENGINEERS.~ Tessteg. January 28th, at | tives presented themselves. 
n A 


v Cylindrical or Columnar Foundations in Conc 


work, and Stonework,” by Mr. John Milroy, Assoc Inst. C.E. 





OONTENTS. 


pact 
53 The Soudan Railway .- 

I Banitary Retrospect of I 
54 | The Boiler Ex losion 
§ the 4.8. Druid . 








Rogers, 47, Nassau-street, New York. 








if credit be taken, the 
64. extra, the subseriptions being payable in advance 
Mr.CHARLES GILBERT, 37, 
4 “Union Bank,” Charing Cross 
Post Office Orders to be made payable at King-street, 


New York, who ract. A speed of fro 


” mates of the works » to complete the] tanity of, referring to ter 
| communications with tho Soules. Acting Nn yas ing a series of sketches ill 
these instructions, a large staff was despatched to 

Egypt in 1871, and immediately commenced opera- fore sufficient to say that 
tions, which lasted during five months, 
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To overcome the obstacle to navigation presented 
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in 1865 by Mr. Hawkshaw, and ore a new and 
striking method of reaching the higher waters of the 
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" of the river, commencin not impossible to maintain the railway. 
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drawn over the incline by hydraulic engines which 
would be driven by water at high pressure, pum 
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the Nile, and weight of vessel. reti 


When the first cataract is da lon 
territory. 


incline ; before it is reac t i 
to be abandoned, and a new means of transit | it shall form only one link 


provided by the proposed railway, which would 
extend southward into the Soudan. In deciding opening an 
upon the route to be taken by this line two alterna- India and the East. By 
garth Between the second 
rete, Brick-| 144 the sixth cataract, near Khartoom, the Nile 
takes a sweeping course of nearly 800 miles in two 

eat irregular reverse curves, the northern of 
which skirts the Nubian Desert, and the southern, 
‘s\ithe smaller desert of Bahiuda. The southern 
terminal point of the line would be, of course, the 
* | most central that could be selected with a view to 
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ft. at high, and 15 ft. at low be an expensive undertaking, and might be avoided 
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urn traffic will consist of machinery, fabrics, tools, 
stretch | @ generally ithe mixed freight required by 4 pro- 


Moreover, it is not anticipated that the Soudan 
ship | Railway shall be simply a local line, built to connect 
hed, therefore, the river has the Soudan with Upper Egypt, but that ene 
a great through il- 
way, extending to Massowah on the Red Sea, and 
ternative and more direct route to 
establishing a service © 
steamers, suitable for passing over the ship incline 
at the first cataract, there would be a saving of one 
with the Red Sea route, 
of that 
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India. We may thus consider it probable that 
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THE SOUDAN RAILWAY 
Tux numerous cataracts which oppo 
mountable obstacles to the navigation of 


Nile, form barriers which now effectually cut off the |be either carried from Metemmeh across the 
fertile districts of Upper Egypt from communica- | Bahiuda Desert for a distance of about 180 miles, 
tion with the outer world, and place & bar upon the | until it again meets the 


progress ; 


belonging to the Khedive. 
objects of the Egyptian Government. 


and to report upon the possibility of 


them, but it was quickly found that the cost involved | 90 miles of good river navigation between the ship 
in the work would be so great as to render it pro- | incline and the second cataract would have been 
In 1865 Mr, John Hawkshaw was in- | lost, an altitude of about 1900 feet above the water 


hibitory 
structed to survey and report upon the 


ract. and to ascertain what would be the best 393 ft. on the other line, and the drift sand would 
means of overcoming this, one of the least formid- 
able of the obstructions, and to extend the naviga- 
tion as far as the second cataract. Mr. Hawkshaw | to be found. 
recommended the construction of a canal and locks 


to skirt the cataract; the cost of this 
estimated at 
which the cuttings would have to be 


of such exceptional hardness that no reliable esti- | a small bend in the stream, which it again touches 
mate could possibly be made of the probable cost | and follows on the left bank as far as Ambukol, 
About the same time a | at the 375th mile; then commences the stretch 


of the canalisation scheme. 
general survey between Assouan and 
was made, 
had been undertaken assumed 


and development of the richest territory | the banks to below the second cataract, or the 

gouthern bend of the river could be followed from | of an old year. The distinction between an © 
new year is entirely arbitrary ; it has no legitimate 
authority, whether in an astronomical or civil point 
But that distinction, so 
litical, soci 


( To overcome these 
obstacles, and to open up & means of communica- | Metemmeh to a point called Aboo Hammed, and 
tion. has been for many years past one of the great | the great Nubian Desert traversed until the Nile 
An expedi- | was again overtaken at Korosko, about 90 miles 
tion was organised in 1857 by the late Said Mehemet | below the second cataract. 

Pasha to examine the obstructions of the Upper Nile, 


250,000/., but the rock through | for a distance of about 160 miles, then by a bridge 
e 


In 1871 the preliminary labours which | line, after a course of some 550 miles. 
a more practi 
f a and Mr. John Fowler was instructed by | describe in greater detail the course or characte 

the Khedive to prepare detailed survey® and esti- | of the railway, because we shall take an early oppor- 


‘ it will be seen that a better position for the southern 
se insur- terminus could not be selected. To connect the 
the River | southern with the northern terminus the line could 















should have adopted principles we have 60 
ously advocated. 











Tue conventionalit of a 


Nile at Ambukol, and skirts 
sanctioned a review of a past 


of view in regard to time. 
arbitrarily fixed, governs all our po 


There was little difficulty in selecting the former 


Had the latter been chosen, some e. 


removing | of these routes. of custom in every 


eerrd we propose to give some accoun 


first cata- | level of the Nile would be traversed, as compared with condition in regard to water supply 


rove a very serious obstacle in crossing the Arabian J 
Jesert, where no water suitable for locomotives is| portant & subject. It is searcely 
another session of the British Parliament 


The line, then, as laid out, commences at Wady 


work was | Halfa, on the right bank of the Nile, which it skirts 


purer, and our food more free from 


made are | crosses the river and forms 4 chord 32 miles long to 


Khartoom | across the Bahiuda Desert, which terminates the 


We need not, on the present occasion, stay to| of subjects relating to domestic legis 




















notably a failure, The Acts relating 0 


disposal, bearing in mind, at the same time, & 
of collateral subjects that have reference to so im- 
ible that 


can close 
without, at least, a great effort being made to make 


our homes more healthy, our domestic water supply 
adulteration ; 


advantages that must not be confined to the rich, 

but be extended to the veriest dregs of our popula- 
D. 

anticipation of the 

meeting of Parliament, was notably occupied by 

ith discussion 


80 
affords us satisfaction that so eminent an engineer 
strenu- 


OOOO rrr" 
SANITARY RETROSPECT OF 1872. 
ivilised life has long 


epoch, especiall 


fa‘and 


and other relationships, and hg becomes a matter 


Justifying ourselves on these facts or quasi- 

tof what 
been done, during 1872, to advance our sanitary 
and sewage 
variety 


resulta of the Parliamentary session have been 
social and 
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plied as far as possible by German manufact arere. Most of rtitions and the outer skin is further divided longitudinally 


the plates of the first rate quality, 16 ft. 4}in. long and 
4 ft. 1.2in. wide, are supplied by the Dillinger Hitte, the 
angle irons, as stated above, by the Steinhauser Hitte, and 
the T and I irons by the Burbacher Hiicte. 

The stern-posts, however, could not be made on account 
of their great —_— and their peculiar shape, by native 
manufacturers, and they were consequently ordered of the j 
fhames Iron and Shipbuilding Company, who supply also 
the stern forgings for the two other vessels. These pieces 
have to be delivered entirely finished. The bow forgings, 
with the spur in two pieces connected by a joint plate, will 
weigh about 18 tons, whilst the stern-post, which, welded 
together with the rudder post, forms a large frame, will 
have a weight of about 30 tons. 

It has already been stated that the arrangement of the 
connexion between the various parts of the Borussia will 
give her a great strength with a comparatively small weight 
of bull. She will be constructed with a double and water- 
tight bottom. 


The keel, a, Fig. 3, consists of two horizontal plates 
rivetted together, upon which are fastened at the middle by 
means of two strong angle irons, a vertical plate 5 ft. 10 in. 
high, extending to the two posts, to which all the plates 
forming the keel are connected by bolts and rivets. Four 
longitadinal frames, 5, ¢, d, and ¢, which stand almost 
vertically upon the outer skin, and the width of which up 
to the fourth longitudinal frame is 5V.9 in., decreases gra- 
dually from the keel, running in the same direction as the 
latter, but approach it fore and aft, as required by the shape 
of the vessel. These longitudinal frames are made of plates 
and angle irons, and are lightened at intervals by large 
oval holes. 

The cross frames from the keel to the fourth longitudinal 
frame, placed at distances of 4ft., are made of short angle 
irons, extending only from one longitudinal to the other, to 
which they are connected by full plates, brackets, or angle 
irons. The plates have the height of the corresponding 
longitudinal frames, and those belonging to one cross frame 
are connected at the top by means of an angle iron, extend- 
ing from side to side through all the longitudinal frames 
and the keel 

The outer skin is rivetted to the longitudinal and cross fram- 
ing, and to the inner side of the latter is secured the second 
skin over a length of 180 ft. ; the end cross frames, and nine 
intermediate ones, have full plates, so as to form longitudinal 
water-tight compartments, which are again divided by the 
vertical keel, and are thus enclosed fore and aft by a com- 
plete water-tight cross frame—at the top by the inner bottom 
plates, at the bottom by the outer skin, and at the sides by 
the vertical keel plate, and the fourth longitudinal frame. 

Pumps are connected with each of the compartments by 
suitable pipes. 

Similar water-tight compartments are formed by the 
frames fore and aft of the double bottom, so that the ex- 
treme ends are as far as possible protected against casualty. 
Above the fourth longitudinal frame the distance between 
the cross frames is 2 ft., and the latter extend from this 
longitudinal frame to the armour framing, f, which runs 
from the front to the back and which is constructed like 
the longitudinal frame, of plates and angle iron, of short 
outside angle irons extending from the fourth longitudinal to 
the armour framing under which they are bent, and of plates, 
the width of which is regulated by the shape of the lower 
framing as well as by the width of the armour framing. 
The cross frames, ¢ 7, above the armour framing are thrown 
back as much as the thickness of the armour, A, inclusive of 
the teak backing, and consist of strong angle irons (9.8 in. x 
84in.x%4in.) which are fastened to the inner edge of the 
plates of the cross {rames above the fourth longitudinal, and 
which are provided at the outside with two angle irons for 
the fastening of the outer skin bebiod the armour. 

These frames behind the armour extend (Figs. 1 and 3) in 
the central part of the vesse!, that is to say, within the limits 
of the armoured casemate, to the upper deck, D, but fore 
and aft of the casemate to the battery deck, E, only, or the 

height of the armoured belt for the two ends of the vessel. 
The extensions of the frames at both sides of the casemate 
to the upper deck are formed of light angle iron, the parts of 
the veesel above the battery deck being altogether constructed 
of light material. 

lhe outer skin in the bottom has the almost uniform 
thickness of 0.59 in. but is doubled at the two extreme ends 
of the vessel ; the skin behind the armour will consist of two 
0.62in. plates, whilst that above it at the two ends of the 
armoured casemate has a thickness of (0.35 in. 

A water-tight partition of plates strengthened by angle 
irons is erected almost parallel with the outer skin of the 
vessel at each side over the length of the double bottom, and 
extends from the latter to the battery deck, at a distance 
from the outer wall of the vessel of about 3 ft.; these parti- 
tions conn «ted with the double bottom and the battery deck 
form the bulkheads of the gangway F (Fig. 3), and they will 
serve to prevent the entrance of water during action into 
the other parts of the vessel. The space formed by these 


y water-tight cross frames, so that even here only smail 
spaces can be filled with water which can easily be removed 
by the pumps. The gangway serves besides during action 
as a free passage to effect provisional repairs of damages done 
by shells. 

The coal stores, G, near the boilers, and running parallel 
with the centre line of the vessel at a distance from the bulk- 
heads of the gangway of about 5 ft., extend from the bottom 
to the battery deck, and they are formed by water-tight 
plate frames, which may thus prevent the water from pene- 
trating into the boiler room, whilst the coals themselves 
offer a protection against the penetration of shells to the 
boilers and the powder and shell magazines ; the latter being 
as stated above. entirely surrounded by the coal stores. 

The decks, D, E 
carried on girders of strong T and I-irons, which are sup- 
plied in lenths of about 50 ft. by the Burbacher Hiitte. The 
upper deck, l), is covered to a great extent the battery deck, 
E, entirely, and the between deck, H, at several places with 


— f } ee —_— ——— , 
oe 28 a — | _ 





iron plates from } in. to 3 in. thick, upon which are fastened | 


the deck planks; the places for the capstan, hawse-holes, 
timber-heads, ete., are specially strengthened, and the deck 
beams are provided with strong supports of wrought-iron 
tubes which have under the turrets a diameter of { 
and a thickness of metal of in. 

The vessel is divided below the battery deck by eleven 
cross partitions, J, J, into twelve compart- 
ments, Fig. 1, which are connected with each other by 
water-tight doors. Two of these partitions, one at the front 
and the other at the rear of the casemate, extend to the 
upper deck, and serve, between the latter and the battery 
deck, for the reception of the armour plates, a a, which have 
to protect the casemate against shells that may penetrate 
through the two ends of the vessel. 

Great care is used in rivetting the hull, and rivets with a 
conical enlargement under the head that corresponds with the 
cone of the holes are used throughout. 

During action the chief protection will be offered to the 
vessel by the armour, which rests with its lower edge upon 
the armour framing mentioned above, about 6 ft. below the full 
load water line ; the thickness of the armour will be 15.50 in. 
The armour plates in Fig. 3 at the water line are 9.25 in. 
thick, below the water line 7.28 in., and above water 8.26 in. ; 
these thicknesses decrease towards the ends to 4.13 in. Before 
the fastening of the armour plates, the inner skin is covered 
with a backing of teak about 10.25 in. thick, but varying with 
the thickness of the plates; the angle irons, K K, are used 
for fastening this layer of teak to the outer skin. The 
armour plates are fastened by means of strong bolts 2) in. 
diameter with conical heads fitting exactly in corresponding 
holes of the plates. 


water-tight 


and H, shown in Fig. 1 and 3, and | 


7} in., | 


The nuts of the bolts of the armour | continued after the Ist of March next. 


| partments; one can also be used for filling te tanks with 
drinking water. All these pumps are worked by manual 
power only. One of Normanby’s distilling apparatus wil] 
be placed in the engine-room, and a separate boiler will be 
| provided for it. 
| Besides the two wheels for steering the vessel, which 
are connected by ropes with the rudder pin, Fig. 1, an 
| Englefield hydraulic steering apparatus will be provided. 
| For raising the anchors, &c., two capstans, m and n, Fig. 
2, are fixed; on the upper deck the one aft is worked by 
hand gear only, whilst the other will be used also upon the 
battery deck, and is provided, besides the hand gear, with 
| an engine and boiler. The hawse heles, oo, lead the chains 
of the main anchors to the upper deck, whence they are 
passed by chain stoppers, rr, and the deck hawsers, g ¢, 
which are also provided with stoppers, into the chain box, r. 
All the chambers in the battery and between decks are pro- 
vided with openings, which communicate with common 
ventilating tubes im connexion with the funnel and the 
masts. The Vulcan Company supplies for the Borussia the 
| eight boats, ss, Figs. 1 and 2, five of which are to be over 
| 30 ft. long, and built of mahogany. One of these will be 
fitted with engine and screw, which can easily be taken out, 
and which are capable of propelling the boat at a speed of 
6 knots per hour. 
| The following are the weights of materials used for the hull 
| of the vessel, the masts, and the turrets : 


Tons. 
| Plates... : ove ose 1375 
Angle iron , ove ‘ 600 
Bar iron and large forgings... 330 
Iron for rivets ... eee ‘ eve 115 
Cast iron ... 100 


It is expected that the Borussia will be launched next 
| March, or delivered over to the Imperial German Admiralty 
at the end of the present year. 
| In conclusion, we may state that we are indebted to the 
Zeitshrift des Vereines deutscher Ingenieure for the fore- 
going particulars. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.Lesprover, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a fair 
attendance on "Change at Middlesbrough, aud business was 
good. The unfortunate strike in Wales has driven buyers 
to the North, and the demand for all kinds of iron is heavier. 
All the pig makers and iron manufacturers being fully sold 
for a considerable time at the beginning of the year, the extra 
demand has naturally resulted in a general strengthening of 
prices. Sellers of pig iron will not quote less than 115s. per 
ton for No. 3, and in the finished iron trade as much as 10s. 
per ton —— last week's prices are now asked. It is now 
exceedingly difficult to get orders placed, even when buyers 
are willing to pay a good dea] more than iron was being sold 
for a fortnight ago. The state of the trade generally has 
gradually improved since the beginning of the year. High 
| prices are expected to rule for many months. With the raw 
| materials so expensive no great reduction can be made in 
| the prices of pig or finished iron. The demand for iron is 
| far in excess of the supply. In the course of a few months 
| several new blast furnaces will be at work in the North of 
| England, but although they will increase the total produc- 
| tion they will not make such a difference as to enable the 
| trade to meet all the demands. 


The Middlesbrough Warrant Stores.—It is reported that 
| the Middlesbrough warrant stores, (which have only had a 
| sort of theoretical existence for a long time are to be dis- 
For many months 





plates are provided with double washers, between which @| the official returns show that the stock in those stores 
thickness of rubber is placed in order to prevent as far as | amounted only to little over the insignificant quantity of 


possible the tearing off of the bolt; heads when the armour 
plates are struck by shot. The armoured cross walls have 
plates 6.11 in. thick with a backing of teak 8 26 in. thick. 
The two turrets, B B (Figs. 1 and 2) each of 26 ft. 9 in. 
diameter, will be constructed of plates and angle irons ; they 
extend, as already stated, from 6 ft. 2in. above the upper 


deck to the battery deck, and are covered with armour at the | 


parts only exposed above the upper deck. The plates of these 
turrets are 8.26 in. thick, with the exception of those through 


which the porthole for the gun are cut, and which havea 
thickness of 10.23 in. ; the backing of teak in the turrets is 


only 8.26 in. thick. Each of the turrets is worked by a high- 
pressure steam engine with two cylinders of 10.23 in. dia- 
meter, and of equal stroke, and the steam for working which 


is obtained from one common boiler; each turret is besides | 


fitted with gear for working by manual power. 

The turrets revolve around strong cast-iron centre pins 
fastened vertically upon the battery deck, and the outer cir- 
cumference of the turrets is provided with rollers running 
upon rails. The ammunition is brought from the battery 
deck into the turrets through openings, the tops of which are 
covered with 0 98in. plates. The Borussia will be a full- 


rigged frigate, but the shrouds of the lower mast will pro- 


bably be reduced to a proportionately smal! number in order | and is getting dearer. 


to interfere as little as possible with the training of the guns. 
Tbe Vulean Company supplies only the lower masts and 


| 900 tons. No iron has been sent into store, and people have 
| practically ceased to deal in Cleveland warrants. |t is believed 
| that endeavours will be made to establish in Middlesbrough a 
|} warrant store conducted on a similar plan to those stores in 
| Glasgow. 

The Danks Puddling Furnace—In various parts of 
Europe and America inquiries are still being made about the 
Danks mechanica] puddling furnace, and from many places 
| lettersarrive in Middlesbrough to the patentee asking for 

omy to erect the furnace. At Middlesbrough, Hop- 

ins, Gilkes, and Co., who, it will be remembered, success- 
fully tried one of the Danks furnaces at their works some 
time ago, will in the course of a week or two start fairly to 
work with a Danks’ furnace, to which has been connected a 

‘equeezer.” The ideaof mechanical puddling will now be 
| fairly tested, and will be placed beyend all dispute, by the 





results obtained at Middlesbrough, where care has been 
taken to make all the necessary arrangements for the fair 
working of the furnace. Satisfactory progress is being made 
with the building of the new Erimus Works at Middlesbrough 
where Danks furnaces only will be used for puddling. 

The Coal and Coke Trades.—Coal and coke is very scarce 
The agents are asking 40s. per ton 
for coke, and buyers, who enter into contracts at that figure, 
do not by any means feel sure that they will get a sufficient 


the bowsprit, without any rigging; the former are made | and regular supply. 


entirely of iron, and are constructed in such a manner that 
they may be used as ventilating shafts. 
Special care is taken to maintain effective communication 


The Tyne Bridge-—The work of constructing the new 


| swing bridge overthe River Tyne at Neweastle is progressing 


satistactorily, although to casual observers very little diffe- 


between the pamps and the whole of the water-tight com- | rence ean be seen in the appearance of the erection from day 


partments. For that purpose an iron pipe, 12.59in. in 


diameter, is placed close to, and parallel with, the vertical | 
keel plate, over the length of the double bottom ; from this | 


pipe branches extend to the various compartments. 
main pipe carries the accumulated water into a reservoir 
placed under the engine-room, whence it is pumped away 
by 2 12.59in. Downton pump, aswell as by all the other 
pumps in connexion with the machinery. Four 9.25 in. 
pum 
whic 


The | 





today. The Elewick Engine Works, at the head of which 
Sir William Armstrong, are to complete the metal and by- 
draulie works for the bridge. 





EPR ae se 

Tue Late Mr. Feepericx H. Exvtiorr.—We regret to 
announce the death of Mr. Frederick Henry Elliott, the 
well-known and eminent scientific instrument maker. The 





are, besides, placed upon the battery deck, each of | deceased gentleman was 53 years of age, and his death oc- 
can draw the water from a certain number of com-' curred suddenly on Saturday, the 18th instant. 
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THE SOUDAN RAILWAY. 

THE numerous cataracts which oppose insur- 
mountable obstacles to the navigation of the River 
Nile, form barriers which now effectually cut off the 
fertile districts of Upper Egypt from communica- 
tion with the outer world, and place a bar upon the 
progress and development of the richest territory 
belonging to the Khedive. To overcome these 
obstacles, and to open up a means of communica- 
tion, has been for many years past one of the great 
objects of the Egyptian Government. . An expedi- 
tion was organised in 1857 by the late Said Mehemet 
Pasha to examine the obstructions of the Upper Nile, 
and to report upon the possibility of removing 
them, but it was quickly found that the cost involved 
in the work would be so great as to render it pro- 
hibitory. In 1865 Mr, John Hawkshaw was in- 
structed to survey and report upon the first cata- 
ract, and to ascertain what would be the best 
means of overcoming this, one of the least formid- 
able of the obstructions, and to extend the naviga- 
tion a8 far as the second cataract. Mr. Hawkshaw 
recommended the construction of a canal and locks 
to skirt the cataract; the cost of this work was 
estimated at 250,000/, but the rock through 
which the cuttings would have to be made are 
of such exceptional hardness that no reliable esti- 
mate could possibly be made of the probable cost 
of the canalisation scheme. About the same time a 


ver . 


general survey between Assouan and Khartoom 


was made. In 187] the preliminary labours which 
ras been undertaken assumed a more practical 
orm, 


_and Mr. John Fowler was instructed by 
the Khedive to prepare detailed surveys and esti- 





mates of the works to complete the 
communications with the So . Acting 

these instructions, a large staff was deapatehiol $0 
Egypt in 1871, and immediately commenced opera- 
tions, which lasted during five months, and resulted 
in a complete survey of the country through which 
communications were required, and the collection of 
all the necessary data. 

To overcome the obstacle to navigation presented 
by the first cataract, at which there is a difference 
in level of about 12.5 ft. at high, and 15 ft. at low 
Nile, Mr. Fowler departs from the p made 
in 1865 by Mr. Hawkshaw, and suggests a new and 
striking method of reaching the higher waters of the 
river from the foot of the cataract. He suggests 
the construction of a ship incline nearly two miles 
in length, on the right bank of the river, commencin 
at the bottom of the cataract between the islan 
of Sel:ayl and the river bank, and terminating on 
the higher level in the harbour of Shalall, north of 
the celebrated island of Philce. Rails would be 
laid upon the incline, and suitable carriages would 
be construeted to run upon them. The vessel to 
be raised or lowered would be floated upon these 
carriages or cradles, the ship and carriage being then 
drawn over the incline by hydraulic engines which 
would be driven by water at high pressure, pumped 
into huge aceumulators at the summit of the incline 
by a pair of large water-wheels placed upon pon- 
toons, and moored in one of the rapids of the cata- 
ract. A speed of from 4 to 7 miles an hour can be 
imparted to the vessel, according to the height of 
the Nile, and weight of vessel. 

When the first cataract is a long stretch 
of free navigation is available, until, indeed, the 
second or great cataract is approached, an obstacle 
of too much magnitude to be dealt with bya ship 
incline ; before it is reached, therefore, the river has 
to be abandoned, and a new means of transit 
provided by the proposed railway, which would 
extend southward into the Soudan. In deciding 
upon the route to be taken by this line two alterna- 
tives presented themselves, Between the second 
and the sixth cataract, near Khartoom, the Nile 
takes a sweeping course of nearly 800 miles in two 
great irregular reverse curves, the northern of 
which skirts the Nubian Desert, and the southern, 
the smaller desert of Bahiuda. The southern 
terminal point of the line would be, of course, the 
most central that could be selected with a view to 
the converging traffic from all parts of the Soudan, 
This point is found at Metemmeh, a village on the 
left bank of the Nile (16° 40’ N. latitude, and 32° 
25/ E. longitude). This village is just opposite 
Shendy, on the right bank of the river, to which 
town the numerous camel routes converge, whilst 
100 miles down the river is Berber, and about the 
same distance up stream is Khartoom, at the june- 
tion of the Blue and White Niles. As the river 
navigation for the 200 miles between Berber and 
Khartoom is obstructed only during two months in 
the year by rocks which are about to be removed, 
it will be seen that a better position for the southern 
terminus could not be selected. To connect the 
southern with the northern terminus the line could 
be either carried from Metemmeh across the 
Bahiuda Desert for a distance of about 180 miles, 
until it again meets the Nile at Ambukol, and skirts 
the banks to below the second cataract, or the 
southern hend of the river could be followed from 
Metemmeh to a point called Aboo Hammed, and 
the great Nubian Desert traversed until the Nile 
was again overtaken at Korosko, about 90 miles 
below the second cataract. 

There was little difficulty in selecting the former 
of these routes. Had the latter been chosen, some 
90 miles of good river navigation between the ship 
incline and the second cataract would have been 
lost, an altitude of about 1900 feet above the water 
level of the Nile would be traversed, as compared with 
393 ft. on the other line, and the drift sand would 
neo a very serious obstacle in crossing the Arabian 

esert, where no water suitable for locomotives is 
to be found. 

The line, then, as laid out, commences at Wady 
Halfa, on the right bank of the Nile, which it skirts 
for a distance of about 160 miles, then by a bridge 
crosses the river and forms a chord 32 miles long to 
a small bend in the stream, which it again touches 
and follows on the left bank as far as Ambukol, 
at the 375th mile; then commences the stretch 
across the Bahiuda Desert, which terminates the 
line, after a course of some 550 miles. 

We need not, on the present occasion, stay to 
describe in greater detail the coursé or i 
of the railway, because we shall take an early oppor- 
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on the other hand, the drift sand prevalent on the 
left bank as far as Kohé would make it difficult, if 
not impossible to maintain the railway. 

One of the special characteristics of the Soudan 
Railway is the —— Mr. Fowler has ado; 
—the same which Mr. Pihl has established with so 
great success in Norway. And in the choosing a 
narrow gauge for thie important line, Mr. Fowler 
has not been guided by any estimates of probable 
insignificant traffic. On the contrary, the existing 
trade is considerable, and will be enormously de- 
veloped when the line is made, as well along the 
banks of the Nile as in ‘the Soudan itself, which, 
with inexhaustible natural now lacks an 
efficient outlet for its produce. Grain, cotton, 
sugar, and all the varied animal and vegetable pro- 
ducts of a tropical region, will be the les de- 
scending the railway towards the north, whilst the 
return traffic will consist of machinery, fabrics, tools, 
and, generally,{the mixed freight required by a pro- 
ducing isolated territory. 

Moreover, it is not anticipated that the Soudan 
Railway shall be simply a local line, built to connect 
the Soudan with Upper E , but that ultimately 
it shall form only one link of a great through rail- 
way, extending to Massowah on the Red Sea, and 
opening an alternative and more direct route to 
India and the East. By establishing a service of 
steamers, suitable for passing over the ship incline 
at the first cataract, there would be a saving of one 
day effected as com with the Red Sea route, 
whilst the inconveniences and of that 
passage would be avoided. Looking further to the 
uture, when the line is extended from the existing 
Egyptian railway s to the terminus at Wady 
Halfa, three days would be saved in the journey to 
India. We may thus consider it probable that 
before the lapse of many years, there will be con- 


structed a | tee through narrow gauge railway 
route across Egypt, 


secon ep irectly and success- 
fully with the Suez Canal, and carrying besides, the 
whole of the local ex and import traffic. ‘That 
Mr. Fowler should, after long consideration, have 
adopted a gauge of 3 ft. 6 in. for a line of so great 
immediate and future importance, is, we consider, a 
striking answer to the many arguments and ob- 
jections urged against narrow gauge railways 
so persistently during the past few years, and it 
affords us satisfaction that so eminent an engineer 
should have adopted principles we have so strenu- 
ously advocated. 


SANITARY RETROSPECT OF 1872. 

Tue conventionality of civilised life has long 
sanctioned a review of a past epoch, especially that 
of an old year. The distinction between an old and 
new year is entirely arbitrary ; it has no legitimate 
authority, whether in an astronomical or civil point 
of view in regard to time. But that distinction, so 
arbitrarily fixed, governs all our political, social, 
and other relationships, and thus becomes a matter 
of custom in every p of life. 

Justifying ourselves on these facts or quasi- 

rinciples, we propose to give some account of what 
les been done, during 1872, to advance our sanitary 
condition in regard to water supply and sewage 
disposal, bearing in mind, at the same time, a variety 
of collateral subjects that have reference to so im- 
portant a subject. It is scarcely possible that 
another session of the British Parliament can close 
without, at least, a great effort being made to make 
our homes more healthy, our domestic water supply 
purer, and our food more free from adulteration ; 
advantages that must not be confined to the rich, 
but be extended to the veriest dregs of our popula- 
tion, if n , by compulsion. 

The beginning of 1872, in anticipation of the 
meeting of Parliament, was notably occupied by 
” porn Bn out of Parliament” with the discussion 
of subjects relating to domestic legislation. The 
resulta of the Parliamentary session have been 
notably a failure, The Acts relating to social and 
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domestic improvement are at present untried, and 
consequently comparatively of little value; they 
are, in many cases, impracticable, except as giving 
ample scope for the further, and unnecessary de- 
velopment of legal practice. In the question of the 
water supply, the disposal of sewage, and the adul- 
teration of food, &c., both the engineering and 
chemical professions have been entirely ignored, or 
if any exceptions have been made, confirming the 
rule, it has been in favour of personal interest 
rather than of national benefit. to paraphrase an 
old classical proverb, the chiefs have pleased them- 
selves, while the common people have been ruined. 

During the greater part of the last year the rainfall 
has been excessive, To the justifiable delight of 
local and general registrars, the death rate has 
diminished, although the temperature had, during 
the so-called winter months, been upwards of 
10 deg., in many large towns, above the average 
of fifty former years. This comparative immunity 
from death would point a bitter sarcasm on our 
engineers and chemists had they been left to free 
action by head authorities. Admitting that pro- 
feasional men were unfettered, it would seem that 
they had to wait until the end of 1872 to find out 
that a good supply of water was essential, not only 
in the household, but also in the sewers. They have 
not waited to that date. They have warned Govern- 
ments, Corporations, Local Boards, &c., uselessly. 
Their advice has been unheeded, and consequently 
the experience of half a century has been wasted, 
or nearly so, in the discussions of men who, in the 
generality of cases, are as ignorant of the subject as 
they could possibly be, and who paid consequently 
no attention to the importance of the whole ques- 
tion. 

During the past year, Leeds, Birmingham, and 
many of our large and influential manufacturing and 
social centres have either by force or reason, but 
notably by the omnipotence of the Court of Chancery, 
sought after some means Of sanitary improvement. A 
glance at the Local Government Board Report for 
1871-72, would show that some scores of minor towns 
have, through their local authorities, been roused to a 
sense of their duties, either by the pure necessity of 
their position, or by the exercise of the powers 
entrusted to that Board for England, some years 
ago, and extended to a similar Board for Ireland 
by an Act passed in the last Parliamentary Session. 
The results are gratifying so far as they go, but 
it is utterly beyond our power to understand that 
the engineering profession should so long have 
held back from occupying ground of infinitely 
greater pecuniary recompense that all the railway 
projects that have been proposed during the last 
35 years. Out of the total of joint stock companies 
registered during 1872, a fraction not equal to 10 per 
cent. of total capital proposed to be raised has had 
reference to wator, sewage, and general sanitary 
questions, despite the influence that the legal and 
engineering interests have, not only in the Houses 
of Parliament, but socially in the country at large. 
Contrasted with our efforts we notice that France, 
Germany, and Belgium, during past and even pre- 
sent political complications have, in these reports, 
taken up such questions, nationally setting us an 
example that we fear will be slowly followed in this 
country. 

In respect to our present water supply, with 
the exception of two leading cities, say Manchester 
and Glasgow, little has been done for several years 
past. So far as the metropolis is concerned the 
condition is pitiable. The Government report of 
1871, issued in March, 1872, gives simultaneously 
a serious and ludicrous account of affairs. ‘The last 
report issued by the medical officer of the City of 
London (December) does not make matters in the 
least degree better. It is simply the old complaint 
of the turbidity of the water caused by floods : of 
the presence of “ organic nitrogen” and sewage 
contamination, arising from the influx of sewage 


Chancellors. The Birmingham Corporation, at an 
enormous expense, investigated every means that 
had been proposed to utilise sewage, and, as a 
last resource, applied to Parliament for compulsory 
wer to purchase land for irrigation purposes. 
fe do not here wish to discuss the wisdom of this 
project, but that the idea was arrived at impartially, 
we have little doubt. Their scheme, however, was 
defeated on the third reading of the Bill in the 
House of Commons by means which have already 
been criticised in this journal. The Birmingham 
Corporation decided strongly against the chemical 
treatment of sewage ; but the Leeds Corporation, 
under almost identical circumstances, in all respects 
rejected irrigation, and decided onadopting the ABC 
process. ‘These two results indicate that engineer- 
ing and chemistry, instead of being associated in 
one object, may be two opposite forces, acting on 
the pendulum of public opinion to give it con- 
tinued oscillation in opposite directions, to the entire 
ruin of any really saemtnaneee plan of dealing 
with a public question of the highest importance. 

The year 1872 presented an excessive anomaly in 
regard to rainfall. According to the last returns, 
the total rainfall, observed at Greenwich Observa- 
tory, was about 30in., against 24.1 in., as the 
average of ten years, 1862-71. During the last 
four months of 1872 the amount of atmospheric 
saturation, in regard to moisture, generally averaged 
80 and upwards, 100 being regarded as a maximum. 
Under such circumstances it can scarcely be a 
matter of surprise that the amount of rainfall 
should have been so great. In 1870 a precisel 
opposite state occurred. Then a drought occurred, 
which, in regard to the midland counties, rendered 
the hay harvest an entire failure. Taking War- 
wickshire, Gloucestershire, and Worcestershire, 
as the centres of our grazing counties, the grass 
crops might have been compared to the fanciful 
hair crops that Punch has delineated as the cerebral 
covering of the immortal Mr. Briggs. 

The geological and the botanical phases of any dis- 
trict, however, present certain features from which 
the engineer may gather much practical knowledge. 
If a soil be permeable, its soluble constituents affect 
the character of the water supply. ‘Take, for ex- 
ample, the supply afforded by the New River Com- 
pany and the East London Water Ca both 
practically derived from the same source. During 
September, October, November, and December, in 
1872, the — afforded respectively by the com- 
panies varied diurnally. Owing to the presence of 
sulphate of lime in the clay that forms the banks of 
these streams, and also of the mineral constituents of 
the adjacent meadows, the amount of “ hardness,” 
as indicated by ‘‘ Clarke's test,” varied to an extra- 
ordinary extent. The turbidity referred to in the 
reports of the Registrar was also an element in the 
case. It is, however, by no means certain that 
within a limited extent such a pollution of the water 
may not have been beneficial, he. as is well known, 
an admixture of clay with ruuning water tends 
towards purification. Hence the use of earth closets, 
in which the aluminous earth deodorises fecal 
matter. An eminent professor has complimented 
his Creator by stating that the sanitary arrange- 
ments suggested to the children of Israel, while 
passing through the Desert, would do credit to the 
science of the nineteenth century, in respect to 
this fact! 

During 1872 a bitterdiscussion has been maintained 
between the rival companies who have maintained 
the idea that water fit for domestic purposes might 
be produced by the chemical treatment of sewage. 
As we predicted, some of these companies have had 
recourse to the Court of Chancery to prove the 
futility of their views. Two or three are left to 


| perhaps follow the same course, the length of which 


will depend on the patience of the shareholders. 
For many years past the great evil of our sanitary 
legislation been that of temporising with diffi- 





during the flow of the Thames, Lea, and their con- 
tributories—indicating that both engineering and 
chemical science has been at fault, or that their 
teachings have been like fragrance wasted on the 
desert air, 

Before entering into statistical details and | 
enumeration of facts as afforded by governmental 
and local authorities, we would draw attention to | 
some remarkable instances in regard to the sewage 
question, taking Birmingham and Leeds, as the 
type, and incidentally mentioning the metropolis. 
The latter is too extensive even for the Court of 
Chancery to deal with ; but the former towns have 
already smarted under the power of the Vice- 








culties that were capable of quick solution. Modern 
science has sufficiently advanced to teach all the 
necessary conditions that tend to promote health, 


| despite the individual and professional rivalry which 


has accompanied its teachings. It was fully ex- 
sted that the numerous Royal Commissions which 
ave been constituted during the last ten years 
would have led to greater results; but what can be 
expected of them when they have been entrusted to 
men, actuated doubtless by a high sense of duty, 
but who were yet committed to preconceived views 
on the facts which they were appointed to investi- 
gate. The perusal of the reports issued by such 
commissions on the water supply, the pollution of 


rivers, and cognate sub: shows that the conclu. 
sions arrived at have based on very narrow 
premises, and consequently whatever little value 


they may possess will be simply of local a i 
As already noticed, the meteorology of 872 has 
been attended with a series of apparently anomalous 
circumstances. While the Greenwich 
average of 1872 reached 30 in. compared to 24.1 in. 
as an average of the preceding ten years, we find 
that for the whole year the average of 2000 obser- 
vations in various parts of the country raises the 
annual average from about 28 to 40, or even 80 in. 
of rainfall. ‘The latter in most cases has been 
generally so sudden that little time has been left to 
allow the soil to absorb the rain ; co: uently all 
the lowlands of the United Kingdom have om 
constantly flooded. But this extraordinary condi- 
tion has not been confined to the United Kingdom, 
which from its insular condition might have been 
expected to suffer. On our west coasts we have 
the warm moist air resulting from the im on 
or the adjacency of the Gulf Stream to our islands ; 
while on the east we are liable to the influx of 
north-easterly winds from the plateaux of Russia. 
During the greater part of 1872 south-westerly 
winds prevailed, hence the rainfall and moisture 
that occurred. In vain, however, do we seek expla- 
nations from the same sources for the inundations 
of France, Austria, Italy, and other European 
countries ; still less for those of India, and North 
America generally. The effects have been cosmical, 
rather than geographical, and must have arisen 
from causes of far greater an extent than modern 
science can in any way accountfor. It is not for us 
to investigate a namber of theories that have been 
recently advanced, indicating a direct connexion of 
change of weather as resulting from the solar in- 
fluence in regard to its magnetic powers and the 
simultaneous appearance of spots on the disc of the 
sun. These theories are at present in too crude a form 
to be of the least practical service ; but from the 
facts now before us, gathered from the Fag year’s 
experience, several valuable lessons may be learned, 
and we now turn to them for the pi of sug- 
gesting matters of deep interest not only to the 
profession but to the public generally. 

First, as regards the water supply of our large 
towns. In a report issued in March, 1872, by order 
of the House of Commons, we notice the following 
facts in reference to the metropolis water supply 
for 1871, as given by Dr. Frank . The average 
ee of the water was 66deg. Fahr.; the 
total amount of solid impurity varied from 27.54 
grains to 39.8] per 100,000 grains of water; the 
total combined nitrogen from 0.222 to 0.408 grains ; 
the previous sewage contamination from 1640 to 
3713 parts per 100,000, and the total hardness 
from 21.23 to 29.65. Com ing the water sup- 
ply of the Kent Company, y= from the chalk, 
and taking this as the unit, the New River supply 
gave 2.4 and the remaining companies from 5.8 to 
7.5 parts per 100,000 as the amount of organic 
elements in the respective metropolitan supplies. 

These facts simply show that the sources of 
the metropolitan water supply were far below what 
chemical and medical science points out as proper for 
domestic and sanitary purposes. For the sake of 
argument, however, we may consider the year 1871 
to have presented no ially abno circum- 
stances as disturbing the ordi character of 
water supplied not only to the metropolis but most 
of our lenin g towns. The month of October in 
that year gave, however, a type of what was actually 
found nearly through the whole of 1872. During 
the month referred to, Dr, Frankland rts that 
despite the usual methods of filtration adopted by 
the metropolitan water companies, ‘the water 
delivered by the Chelsea, Southwark, Grand Junc- 
tion, and Lambeth Companies was so polluted by 
dissolved organic impurities as to render it very 
undesirable for human consumption. Heavy rain 
had scoured out into the Thames the filth which had 
accumulated in the towns of Windsor, Reading, and 
Oxford during the dry season of the year”... .. 
“During the greater of the month, the river 
water at the metropolitan intake had been in such 
a polluted condition as to render it quite unfit for 
domestic supply.” Almost precisely the same con- 
ditions were reported < boy Hill in regard to the 
water supply of Birmingham, and the same obtained 
generally in every town when the water supply 
was derived from adjacent rivers. 

The general complaints against the metropolitan 








supply for 1871, besides those already seem 
os have resulted from avoidable causes, such as 8 
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want of sufficient storage, and reservoir capacity, 
a deficiency of adequate filtering area, and too rapid 
and incomplete filtration. 

The official report for 1872 will not be issued 
for some time ; meanwhile it will not be difficult to 
give a result for the whole year. As already stated 
the October of 1871 may be taken as a type of 1872, 
with the additional statement that the increased 
rainfall intensified the causes of water impurity in 
the latter year. Taking the London average alone, 
the excess in January of rainfall was 1}iz., in 
March, 0.58 in. ; in April, 0.26 in.; in May, 0.65 in. ; 
in July, 0.78 in. In the autumn and winter months 
rain was almost incessant, amounting occasionally 
to an inch daily, and frequently so in the week. 
The average for the year at Oxford exceeded 50 in. 
Consequent on this we find that the majority of 
the metropolitan supply was turbid, brown-coloured, 
loaded with organic matter washed from the 
sewers, and the fields adjacent to the Thames, &c., 
and consequently quite unfit for domestic use in 
every possible respect. 

What a contrast does this present to the water 
supply of Glasgow. Derived from a great natural 
basin, Loch Katrine, situated about 45 miles from 
that city; clear, soft, fresh, and of nearly an equal 
temperature throughout the year, its condition 
makes chemical analysis unnecessary. Subject to 
no local causes of pollution, it can communicate no 
cause of disease, It is literally water sent from 
Heaven, free from the abominable pollutions that 
other sources present. In its progress to Glasgow 
the supply is protected from ali the evil influences 
that the mining and manufacturing districts through 
which it passes may present, and in the city it is 
supplied in as pure a state as it possesses at its 
source, 

A temporary deficiency of supply in Bermondsey 
during 1872 suggests the question of the extent as 
well as of the purity of water supply used for 
domestic purposes. An Act of Parliament passed 
in 1872 provides for a constant, in place of an in- 
termittent, flow of water in the metropolis. The 
adoption of the constant service cannot fail to have 
a most important result in regard to the sanitary 
condition generally, but especially in the crowded 
and lower districts, At the present time there are 
many courts and alleys, &c., the inhabitants of 
which depend on a merely casual supply. It is 
not, however, in London alone that this difficulty 
exists. Many of our large centres of industry are 
similarly situated, We have been informed on good 
authority that the erection of water-closets to 
houses in Halifax is discouraged on account of the 
extremely limited resources which that town at 
present possesses of water required for domestic 
and manufacturing purposes, and this place is 
but a sample of many others which might be 
named. 

In conclusion, on this subject, the extent 
and importance of which requires far more space 
than we can devote to it, we urgently call 
on our professional brethren to lend at least 
a portion of their attention to remedy the evils 
we have briefly pointed out. It is true that in 
a pecuniary point of view the construction of 
railway and similar works present greater tempta- 
tions in respect to immediate profit. Very shortly, 
however, the necessities of our towns or the 
imperative command of the Local Government 
soard will bring the question of water supply to 
an issue. Possibly this will lead to a rush on im- 
practicable schemes, such as was witnessed during 
the railway mania of 1846-47. In the end, however, 
we feel convinced that no better field for invest- 
ing the money of the capitalist, and the intelligence 
of the engineer, will be found than that for pro- 
viding an abundant and pure supply of water 
throughout the kingdom. 

We next turn to the questions of sewage, sewerage, 
and sewage utilisation. ‘The latter may be briefly dis- 
missed by referring our readers to various articles that 
have appeared in ENGINEERING during the last five 
months, where minute details of the methods and 
results of all the important chemical patents that 
have been adopted for treating sewage will be 
found. For the present we also dismiss the dis- 
cussion of irrigation as a means of sewage treat- 
ment. In regard to sewerage we consider that a 
vast field is presented for engineering enterprise. 
As arule the bad sanitary condition of our towns 
and villages has largely arisen from defective sewers, 
and the absolute want of a general system in 
respect to their arrangement. Despite all that has 











been done for the metropolis, it has been officially 
stated that within the district under the supervi- 
sion of the Board of Works there were, in 1872, 
nearly 600 sewers emptying themselves into the 
Thames, 

A careful inspection of the sewers of many places 
in England during the last two years leads us to 
believe that success in carrying out a good system 
of sewerage has, in many cases, been the result rather 
of luck than judgment. As a rule, a system of 
sewers has commenced in a central district, in which 
the inhabitants were crowded, Gradually that dis- 
trict has extended on all sides, newly erected houses, 
from the cottage to the mansion, have been added, 
and their sewage has been turned into channels far 
too small to carry the waste away. The old sewers 
have thus become replete with filth, the chemical 
consequence of which has been the production of 
gases fatal to heaith, spreading typhoid diseases in 
all directions, and leaving death, with equal step, to 
call on the rich and poor to pay the debt of nature. 
But independent of the size, the very shape of such 
sewers tends to intensify the evil. Full of acute 
angles and pits, they become the deposit of matter 
which settles from the liquid by force of gravity ; 
the deposit there remains and decomposes, and its 
fatal effects perpetuate until a heavy rainfall washes 
them out. This ceasing, the evil is reproduced. 
These facts were fully established during the end 
of 1872, when, as was justly assumed, the enormous 
rainfall cleansed the sewers, and a great decrease of 
mortality resulted. The deaths in the metropolis, 
of the zymotic class, were, in the first weeks of the 
year, 200 below the average weekly number of the 
last ten years, corrected for increase of population. 
In the second week the decrease was 208 below the 
average. The rainfall in each week was nearly 1 in. 
Similar results were noticed in the preceding De- 
cember, both as regards deaths and rainfall. 

It requires, therefore, only the application of 
common-sense principles to determine what should 
be done to improve the sanitary condition of our 
towns. Nature has recently supplied an abundant 
means of flushing the sewers, at the expense, how- 
ever, of the purity of the water supply. For a time, 
therefore, our sanitary evils have been tided over; 
but if we would gather a lesson from these abnormal 
occurrences, it is evident that every effort should 
be at once made to secure an extended water supply 
and an improved system of sewage. These should 
go hand in hand, for one would be comparatively 
useless without the other. 

Here, for the information of the public generally, 
it may be well to state that every city, town, or 
village in Englend, can now secure attention to its 
sanitary condition. ‘The Local Government Board, 
whose head office is at Whitehall, is empowered by 
the Act under which it is constituted, to appoint an 
inspector to inquire into the sewerage and water 
supply of any place, on receiving complaints from 
the inhabitants of the locality. If the report of the 
inspector shows that reform or improvement is ne- 
cessary, the Board can compel the local authorities 
to attempt to remove the evils. If those authorities 
neglect to do this, or are remiss, then the Board 
can supersede them; can appoint an officer as a 
substitute; can raise a loan on the security of 
rates, and so carry out all the provisions necessar 
for the sanitary improvement of the place. Wit 
this fact before them, the entire population of Eng- 
land is now practically made responsible for the 
sanitary condition of the country. Neither science, 
money, nor power need be wanting. The sooner, 
therefore, these facts are fully estimated, and, what 
should be, their practical results sought after, the 
more speedily shall we banish from our households 
sreventible disease, and convert what have been 
little better than charnel-houses into centres of 
health and happiness. 

We have thus briefly placed before our readers 
some of the sanitary aspects of 1872, and en- 
deavoured to impress those lessons which may be 
derived for our instruction in the present year. We 
conclude by expressing the hope that this imperfect 
sketch may draw attention to subjects that lie at 
the foundation of our natural health and wealth, 
and that are, consequently, scarcely equalled in 
importance by any other questions. They are sub- 
jects in which all are interested, and therefore none 
can throw off personal responsibility. It is high 
time that local, professional, or other hindrances 
that have existed should be laid aside; and that 
united efforts should be made to secure the highest 
amount of public good. 


THE BOILER EXPLOSION ON BOARD 
THE 8.8. DRUID. 

A serious boiler explosion occurred on board the 
8.8, Druid on the evening of the 6th inst., this ex- 
plosion resulting in two deaths, and injuries to five 
of the crew, e steamer Druid is of 473 tons 
register, was built at Middiesbrough (date by register, 
February 12, 1866), and the principal owner is Mr. 
John Candlish, M.P. for Sunderland, the managing 
owner being Mr, R. M. Hudson, Exchange Build- 
ings, Sunderland. ‘The vessel has one boiler of the 
common rectangular form, with four furnaces, each 
4ft. 1}in, high, and 3 ft. 3in. wide. The furnace 
tops are semicircular, the sides flat, and the bottoms 
were originally semi-elliptic, as shown by the form 
of the front angle irons, There were originally no 
stays in these bottom plates. By corrosion from 
damp due to leakages, and ordinary, or rather extra- 
ordinary wear, these plates have gradually wasted 
away, 80 that, instead of being jin. thick, they are 
now only about in. at some places; and in conse- 
quence of their diminished strength they have 
yielded to the boiler pressure, and altered in form 
from being slightly concave on their upper side, 
to being convex. 
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The explosion took place at the bottom plate of 
the port wing furnace, and the appearance of the 
furnace after the explosion is shown by the accom- 
panying sketch, The opening made by the rup- 
ture was about 4 square feet area, and through it 
would be discharged 10 or 12 tons of water charged 
with steam. ‘The safety valve was loaded to 21 Ib. 
per square inch, but the boiler was generally 
worked at not more than 15 lb, preasure. ‘Ihe plate 
at the fracture varies from a bare eighth of an inch 
in thickness to an average of yin at about the 
middle of the breadth, and to } in. at the turns. 

About a year ago two stays were placed in the 
front end of each furnace bottom, the position of 
these stays being shown on the sketch. That 
nearest the front is still in ite place, but the plate 
round its top nut is fractured. The further stay on 
the left side of the bottom seam gave trouble by 
leakage (probably the plate was too thin to bear 
the strain thrown on it at the stay, there being no 
other stay beyond that), and about four months 
ago a bennet patch was put over the nut to stanch 
the leak. The fracture seems to have started at 
this spot, and the bonnet patch is shown attached to 
the raised fracture plate. 

The furnace front was not blown off, but the first 
row of furnace bars was thrown back, as sketched, 
and the burning fuel was thrown out at the top of 
the chimney and showered over the deck. The ad- 
jacent furnace leads into the same flame-box, and 
some of the bricks of the bridges were thrown for- 
ward in that furnace. Only one of the men was in 
the stokehole at the time, this being the man who 
died first ; the others were on deck under the bridge 
or in their berths, The boiler back is turned to- 
wards the engines, and there is a passage at the 
starboard side of the boiler, this being the 
opposite side to that at which the injured fur- 





nace was, The fireman who was most injured 
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was found in this 


passage. 


was in the engine room, and saved himself by| 


lying down at the end of a tool chest, and covering 
his head with his jacket. The explosion made no 
report—just a hissing whistle-like sound. Five of 
the seven injured men were landed by a lifeboat at 
Yarmouth, the explosion having occurred about 
twelve miles off that port, while the vessel proceeded 
under sail and got into Grimsby. An inquest was 
held at Yarmouth on the 7th, and was adjourned 
tlil the 2let in order that the master and engineer 
might attend, The inquiry was resumed on that 
day, bat 
nesses did not appear. ‘The coroner had the aasiat- 
ance of an inspector from the Board of Trade, but 
evidence was given by only one of the witnesses, 
and the case was again adjourned till the 31st inst., 
when the owner will produce technical witnesses 
and the evidence of Mr. Gibson, Board of Trade 
surveyor, will be taken. The witness examined on 
the 21st was Mr. John Morgan, a sea-going engineer 
of much experience, holding a first-class certificate, 
and now superintending for Messrs. J.and H. Gwynne 
the machinery in construction for the Ferrara Re- 
clamation Company, which we sometime ago noticed. 
His evidence was to the effect that the bottom plate 
that exploded was as above described, and that 
the bottom of the adjacent furnace was even 
thinner than that which had exploded (he pro- 
duced a piece of that plate only a full yyth 
thick), also that the third furnace was as bad. 
On sounding them with a hand hammer, th: 
hammer went through both plates. Moreover, 
some of the main stays of the boiler, about a dozen 
of those leading from the front to the back in the 
steam space were, he said, very much wasted away 
One of them that had been originally 1}in. dia 
meter was now only gin.x ein. He was asked as 
to the condition of the crown of the boiler ; he said 
Mr. Gibson had gone inside the boiler before him 
with a light, and he was surprised to find that he, 
from the outside, could mes the light through the 
plates before putting a hammer on them. At 
different places the plates were only the thickness 
of writing paper, and at the place referred to there 
had been only rust, that had dropped off by jarring 
the stays to get the rust off them, and a hole was 
left. ‘The plate round this hole was quite thin, and 


a piece of it, easily broken off, was produced in 


court. Other parts of the crown near the steam 
chest were in the same condition. 

Mr. Morgan next gave evidence as to the state of 
the steam chest, and described quite a considerabl: 
hole that had also bad only rust on it, which had 
dropped off by the jarring of striking at other 
places. Several pieces taken from three different 
plates of the steam chest were produced—one the 
thickness of tinplate, one about yyin. and one 
almost yin. thick. At this stage the jury thought 
they had heard enough evidence, and it was arranged 
to adjourn till the 31st. 

We shall ourselves delay our comments on this 
case until the whole of the evidence has been 
placed before the coroner; but we think that the 
facts we have above stated warrant us in directing 
special attention to this explosion, and we cannot 
conclude without expressing an earnest hope that 
the miserable mockery of justice and common sense 
which distinguished the verdict recently given by a 
coroner's jury at Bermondsey may not be repeated 
next week at Yarmouth. 

THE UNITED STATES NAVY. 

Some twelve months since, we referred in some 
detail to the navy of the United States, but since 
that time changes have taken place to which, 
perhaps, it may be well to direct attention. At 
the close of November, 1872, the navy of the 
United States numbered carrying 
1378 guns excl » of howitzers 
178 vessels was made up as follows 

929 guns; 31] sailing vessels of all 
guns; 51 ironclads, carry- 
ing 127 guns and 28 tugs Of the steamers, 5 
however, are unfinished on the stocks, 2 are in use 
by the quarantine authorities of New York, 9 are 
undergoing repairs, 37 are in commission for 
squadron and special service, and 15 are in ordi- 
nary Of the sailing vessels, 2 are on the stocks, 6 
are in commission as cruisers and store ships, 6 are 


178 vessels, 


ten 1 
OS steamers, 


carrying 
} 


classes, carrying 322 


in commission as receiving ships, 6 are used for 
quarters and other special purposes at the navy 
yards, the Naval Academy, and other stations, 2 are 


undergoing repairs, and § are in ord nary 


| stations. 


The first engineer! Atlantic station, ] is in use at the Naval Academy,| which might arise. The 


and the remainder are undergoing repair, or are laid 
up at League Island and New Orleans. Of the tugs 
one is in the service of an expedition despatched to 


the North Pole, another is on the Asiatic station, | 


and the remainder, with the exception of a few 
undergoing repairs, are in use at the yards and 
Fourteen vessels were commissioned last 
year, 10 were put out of commission during the same 


} period, and at the close of November four were re- 


from some misunderstanding these wit- | 


The total of | 


| seemec 


Of the! 


turning from foreign stations, their term of service 
having expired. ‘here are now 45 United States 
vessels of war in commission for sea service (includ. 
ing 3 used as storeships), and these vessels carry al- 
together 462 guns. Of these, 1] vessels carrying 
77 guns are on the North Atlantic station ; 3 vessels, 
carrying 33 guns, are on the South Atlantic station ; 
6 vessels, carrying 110 guns, are on the European 
station; 11 vessels, carrying 116 guns, are on the 
Asiatic Station ; 5 vessels, carrying 65 guns, are on 
the North Pacific station; and 5 vessels, carrying 
51 guns, are on the South Pacific station. ‘Three 
vessels on special service, and 4 vessels, with 3] guns, 
are returning home. When these vessels are put 
out of commission, the force in commission for sea 
service which may be taken to represent the 
active efficient naval force of the United States— 
will be reduced to 41 vessels, carrying 
so that altogether the navy of the United States 
can scarcely be said to be one of overpowering 
magnitude. 
1872, 20,964,717 dols. were appropriated for the 
purposes of the United States Navy, but of this sum 
only 17,694,685 dols. were actually expended ; and 
it is calculated that when all existing contracts have 
been provided for, a balance of 2,000,000 dols. will 
remain on hand. For the current financial year— 
that is for that ending June 30, 1873—the appro- 
priation for the United States Navy amounts to 
19,704,558 dols., of which about 6,000,000 dols. 
had been expended up to November, 1872. The 


navy estimates of the United States for the fiscal | 
show a total of | 
20,256,748 dols., to which must be added 2,146,310 | 


year ending with June 30, 1874, 
dols, for permanent improvements, current repairs 
of buildings and docks, and incidental expenses in 
navy yards, &c. 


dols.; coal, hemp, and equipments, for 
1,500,000 dols. ; repairs and preservation of vessels, 
&e., for 3,775,000 dols.; and steam machinery, 
tools, &c., for 2,400,000 dols, Our readers will be 
able to judge for themselves from the multitudinous 
and minute—but at the same time, we fear, 
tediousand dreary—details which have been afforded, 
whether the United States Navy is cheaply main- 
tained or not. 

It is admitted that the United States have no 
more small cruisers which can be put in commission 
without repairs of an extent and at an expense 
wholly inadequate to the results obtained. Of the 
ships built during the late American civil war, in- 
cluding those finished since ita close, many were 
designed for special service, and are not of a cha- 
racter adapted for present needs. Most of them 


821,507 


are also too large for the economical and efficient | 


distribution of a small peace force ; and almost all, 
built hastily of unseasoned timber, have now become 
past repair. To expend the national funds in a 
constant endeavour to keep these ships afloat is the 


most expensive way of maintaining a navy, since | 


constantly increasing expenditure is attended with 
constantly decreasing results. ‘The Secretary of the 
United States Navy accordingly recommends Con- 
gress to afford him the means and the authority to 
build a number of small active cruisers of live oak 
or iron which, if fitted with the more modern and 


economical machinery which has succeeded that in| 


use at the commencement of the decade, could be 


maintained and employed with more effect and for | 
some years with comparatively little expense for | 


repairs. Early last year the attention of the United 
States Navy Department became directed to the 
fact that several of the American ironclads required 


extensive repairs to make them fit for efficient ser- | 


vice. Several of them, and those the most power- 
ful, were built of wood, while the beams and much 
of the frames of those, the hulls of which were of iron, 
were of the same material. This woodwork was found 
on inspection to have decayed so much that there 

i to be no course left but to replace it with 
iron ; and it was necessary to do this immediately, 
in order that the Republic might not be left entirely 


O51 guns, | 


For the fiscal year, ending June 30, | 


In the total of 20,256,748 dols., | 
representing the United States Navy estimates for | 
1873-4, the ordnance and torpedo corps figure for 


rather | 


change was 
accordingly at once carried out, and it is stated that 
several of the United States monitors are now in 
| complete repair, and more effective than ever for 
any appropriate service. The emergency was not, 
however, met Msp ie “epee: expense, and it 
occasioned a heavy draft upon the appropriations 
to the bureaux of construction and steam engineer- 
ing. The United States Navy has continued to 
supply officers and men for lighthouse duty, coast 
surveys, Isthmus Canal surveys, hydrographic sur. 
veys, and soundings in both oceans. ‘The Secretary 
of the United States Navy seems to consider that it 
is the policy of the United States to foster the 
growth of torpedo warfare; at the same time, 
the secretary does not think that torpedoes will 
suffice alone for naval purposes, and he expresses 
unshaken confidence in the value of men-of-war. 
While holding these views, the secretary has had 
experiments made with a torpedo boat at Newport ; 
this boat is controlled by human will, acting at a 


| safe distance by electricity, and it carries 500 lb. of 


explosive material, which can be fired on contact 
with an enemy. Experiments have been made re- 
cently by the United States Navy Department with 
steam boilers at Sandy Hook, Experiments with 
steam boilers are necessarily on too great a scale 
for private enterprise, and the Secretary of the 
United States Navy considers that any reasonable 
outlay in this direction would be amply repaid if 
the increased security afforded to the national and 
commercial marine. Legislation, the secretary ob- 
serves, to regulate the inspection and management 
of steam boilers must necessarily be imperfect with 
an incomplete knowledge of the causes which lead 
to explosions ; and reliable knowledge can never be 
| obtained by silent reflection in the study, or by 
| verbal and theoretical discussion, but it can only 
be secured by actual trials on real boilers, under 
such conditions and circumstances as the present 
advanced state of engineering science shall suggest. 


VIENNA UNIVERSAL EXIHIBTION. 

We have just received from Vienna the following Special 
| Regulations issued by the Imperial Austrian Minister of 
Commerce on November 15, 1872, for the execution of the 
Law of November 13th 13th, 1872, published in Excinesr- 
ING, page 556, of our last volume, concerning the Provisional 
Protection against piracy of inventions and designs of the 
objects exhibited at the Universal Exhibition during the 
present year. 
Argticie I. 
Before any application for a Certificate of Protection to be 
| issued by the Chief Manager of the Universal Exhibition is 
officielly dealt with, an examination must take place in the 
| presence of the applicant, whether the application 18 provided 
with the supplementary documents prescribed by law, viz., 
| two identical copies of the Specification of the respective 
| objects, or two identical copies of the respective Trade-mark, 
| Pattern, or Model, under two distinct covers on which the 
| object and name of the applicant is to be noted, and if the 
| application is made through an Agent, a power of attorney 
| for the latter must be added likewise. 
| If there is found any deficiency, the application will, with- 
| out being officially dealt with, be returned to the petitioner, 
| in order to have it completed; however, the reason of the 
| return must be notified to the applicant. On the applications 
being found regular with panes to the above-mentioned re- 
| quirements, and which are in consequence officially to be dealt 
| with, the day and hour of their presentation must be written 
conspicuously on the outside of the cover. 

It is understood that by a Certificate of Protection there 
| can be acquired in every instance only one kind of legal 
protection, viz., either protection by a Patent, or of a Trade- 
mark, Pattern, or Model, according to the respective object 
being qualified for one or the other kind of protection. 

The decision whether such qualification exists in the object, 
is to be taken according to the provisions of the several Patent 
and Protection Laws referred to in Article 1. of the Law of 
| November 13, 1872, concerning the Protection of Patents 
| according to paragraphs 1, 2, and 5 of the Law of August 15, 
| 1872 (Repertory of Laws of the Empire No. 184), and the 
protection of Trade-marks, Patterns, and Models, according to 
| paragraphs 1 and 3 of the two Laws of December 7, 1558 
(Repertory of Laws of the Empire, Nos. 230 and 237). 

The object therefore for which a Certificate is solicited must 
be examined in this sense, but inasmuch as a Patent is in 
question, any inquiry into the novelty or usefulness of the 
object is precluded trom examination by virtue of the pro- 
visions of paragraph 17 of the Law of August 15, 1852. 

At the examination, insight will be taken into both copies 
of the Specification, respeetively of the Trade-mark, Pattern, 
or Model without distinction, whether secrecy has been re- 
served or not. After which, if the copies have been presented 
| under seal, they will be returned with the official seal. 

Together with this inspection the perfect conformity re- 

quired of both copies of the aforesaid appendixes shall be 

verified, and should any disparity be discovered, the applicant 

will be invited to correct it at once, and, by all means, before 
| the issuing of the Certificate of Protection. 

For the purpose of duly effecting the above-mentioned 
| examination, the Chief Manager of the Universal Exhibition 
| will act in concert with a committee of Experts, the constitu- 

tion of which is left to his choice with the concurrence of the 


iron-clad vessels, 2 are in commission on the North | without an effective ironclad force to meet any duty | Representative of the Royal Hungarian Ministry, in which 
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mittee especially Mechanics, Chemistry, Surgical and 
ge Science, Architecture, Physics, Agriculture, Mecha- 
nical and Chemical Technology, and mercantile knowledge 
shall be duly represented. 

These Experts, in so far as they are not already sworn as 
Imperial and Royal Officials, have to declare on oath, in the 
presence of the a Manager, that they will 

judgment and keep secrecy. 
PT beie at will be submitted to the Minister of Cc 


blished without delay by the Chief Mana of the 
niversal Exhibition in the Official part of Wiener 
Zeitung (Vienna Gazette). 

The similar publication thereof in the Hungarian Official 
Gazette will be effected by the Delegate of the Royal Hun- 
garian Ministry. 

The inspection of the record of the Certificates of Protec- 
tion granted is o a every one, without restriction, but 
ction of ti tive ificati i 





together with the respective documents recording their having 
taken the cath. 

No Certificate of Protection can be granted for objects 
which at the aforesaid examination are declared unsuited 
according to the terms of the respective special Laws here- 
before referred to, either for protection by a Patent, or for 





Modele, te, will be permitted only if the owner of the Certi- 
ficate did not ask for secrecy in his application. 
Articrs VI. 
Any doubts which might occur, in spite of the preceding 
tions, with regard to the application of the present 





Trade-marks, Patterns, or Models. The respective app! 
tions must consequently be returned. Applicati for 
Certificates of Protection presented to the Chief Manager 
after expiration of the g term of presentation, that is, 
after the opening of the Exhibition, or if the objects have 
been introduced later than the opening, after the time of such 
jater installation, shall be refused without even examining 
the objects for the purpose of stating whether they are 
qualified or not. 
Articte II. 

In granting the Certificates of Protection, the Chief 
Manager of the Universal Exhibition will always act strietly 
in accordance with the Official appointed for this purpose by 
the Royal Hungarian Ministry. 

The Certifieates of Protection will be issued free of expense 
by the Chief Manager of the Universal Exhibition, and 
countersigned by the aforesaid Delegate of the Royal Hun- 
garian Ministry, and must contain, according to the form 
hereunto annexed, the name and residence of the applicant, 
and also the name and residence of his Agent, if the applica- 
tion has been made by him, a short description of the re- 
spective objects, the kind of protection granted (whether 
Patent, Trade Mark, Pattern, or Model ion), finally 
the day on which the protection begins, to be stated according 
to the alternative mentioned in Article IL, and the day 
when it expires. The Chief Manager of the Universal Ex- 
hibition shall not receive applications tendered to him by 
holders of Certificates of Protection during the period of 
their validity, and with reference to the final sentence of 
Article IL, concerning the acquisition of a Patent, 
or Protection of Trade Mark, Pattern, or Model, applicants 
must be referred to the authorities competent to receive 
such demands according to the special Patent and Protection 
Laws. . 

A refusal shall also be given to any holder of a Certificate 
of Protection who applies to the Chief Manager of the 
Universal Exhibition with a complaint against third persons 
on account of encroachments made upon his legal right of 
protection, as such complaints are to be judged by the com- 
petent authorilies denoted in the special Patent and Protec- 
tion Laws. In order to ascertain the facts of the case the 
said authorities shall apply to the Chief Manager of the 
Universal Exhibition for the transmission of an authentic 
copy of the Specifications, Trade Marks, Patterns, or Models 
upon which the Certificates of Protection are founded, and 
the Chief Manager shall, without objection, and stating at 
the same time whether secrecy is to be kept or not, deliver 
the said copy under condition of ite subsequent return, and 
after having the fact noted in the Register (see Article IV.). 

Axtictre III. 

Complaints against the refusal of Certificates of Protec- 
tion are legally inadmissible ; therefore if made they must 
be absolutely rejected. 

Should, however, the legality of any Certificate be con- 
tested, the competent authorities designated in the Patent 
Protection Laws will, according to Article L, have to decide 
the case. 

Such complaints, if presented to the Chief Manager of 
the Universal Exhibition, shall not be accepted by him; 
he shall, however, direct the plaintiffs to the competent 
authorities. 

The transmission of the Specifications, Trade Marks, 
Patterns, or Models on which the contested Certificates of 
Protection are founded, to the lawful appointed authorities 
to judge the case, shall be proceeded with according to the 
analogous rules of Article IV. 


Agricrs IV. 

For the Certificates of Protection granted, and the respec- 
tive applications, a special Register in two identical copies 
shall be kept at the office of the Chief Manager of the Uni- 
versal Exhibition, wherein the Certificates of Protection 
shall be entered previous to the delivery thereof under suc- 
cessive numbers, with the date on which they were granted, 
and the other essential data pointed out in the Regulations, 
Article II.; besides it shall be noted in a column of remarks 
whether the application contained a demand of secrecy for 
the Specification, respectively the Trade Mark or Pattern. 

The number under which the application has been re- 
corded shall be marked, not only on the Certificate of Pro- 
tection, but also on the respective application, and on the 
covers of both copies of the Specification, respectively of the 
Trade Mark, Pattern, or Model. 

The applications, as well as both copies of the above- 
mentioned appendixes, shall be kept safe on file in suc- 
cessive order, according to the numbers of record. 

After the close of the Exhibition, that is, at the latest on 
the 15th of November, 1873, the Chief Manager shall trans- 
mit one copy of the record, together with the respective 
applications, and one copy of the Specifications, respectively 
of the Trade Marks, Patterns, or Models presented with the 
same, to the Imperial and Royal Ministry of Commerce, and 
the other copy of the annexed documents above mentioned, 
through the Delegate of the Royal H ian Ministry, to 
the Royal Hungariam Ministry of Agriculture, Industry, 
and Commerce, for the purpose of being preserved in the 
archives of patents of both countries. 


Arricuz V. 


Law, shall be submitted to the decision of the Minister of 
Cx 


BANHANS, m. p. 
Number of record. 
Universal Exhibition of 1873. 
Certificate of Protection. 

We, the undersigned, hereby confirm that Mr. (Mrs.) N.N. 

‘ . oa Of ° ‘ : (Agent) has ac- 
o-, according to, and under the terms of, the Law of 
November 13th, 1872, and of Article XXIV. of the Hun- 
garian Law issued in 1872, 
Patent, 
Trade mark, 
Pattern, 
Model, 


a legal protection of 
for the period from ‘ "fe , the day of the 
presentation, until the 31st day of December, 1873, for the 
ject below mentioned and displayed at the Universal Ex- 
hibition of the year 1873; thatis,for . . . 

Vj 


For the Royal Hungarian Ministry : 
The Imperial and Royal Privy Councillor and Chief 
Manager of the Universal Exhibition 
(Here is to follow the text of the Law of November 13, 1872.) 
Repertory of Laws of the Empire for the Kingdoms and 
Countries represented in the Reichsrath, Part LVIII. Issued 
and published November 28th, 1872, No. 159. 


FOREIGN AND COLONIAL NOTES. 
German Tronmasters in Sweden.—The Dortmund Union 
Company is stated to have purchased some bearings of 
ic ironstone in Sweden. The same company has 
also acquired in Sweden some forests and blast furnaces. 








Railways in New South Wales.—Several railway ex- 
tensions are to be undertaken this year by the New South 
Wales Government. The Southern line is to be continued to 
Wagga Wagga, on the Murrumbidgee; the Western, to 
Orange ; and the Northern to Tamworth. The New South 
Wales House of Assembly has rejected a motion for the 
adoption of the narrow gauge but a 5 ft. 6 in. line is to be 
constructed from the Clarence river to connect with the 
Queensland lines, west of the Dividing Range. 

Tron in the United States.—The production of iron in the 
United States was more than twice as large in 1871 as in 
1865, In the last-mentioned year, the segrogste production 
was 93,5821 tons, while in 1871 it was 1,912,608 tons. Penn- 
sylvania contributed the largest contingent to the production 
of last year. 

Narrow Gauge Railways.—Surveys and estimates for a 
narrow (metre) gauge alfeuy, in the dominion of the Nizam 
of Hyderabad are now being prepared. The line will be 
about 200 miles in length, and is to be worked with Fairlie 
engines. 

Tasmanian Iron Ore.—The prospects of Tasmania are 
likely to be improved by the discovery of extensive fields of 
ironstone at Ilfracombe, near the mouth of the Tamar river. 
The ore is spread over the surface in large boulders, Some 
companies have taken up ground with a view to the produc- 
tion of a superior description of iron. 


Engineering in Otago (N.Z.).—Mr. G. M. Barr, who has 
been ten years provincial —s of the province of Otago, 
New and, and Mr. T. Oliver, who has been engineer of 
the northern district of the same province for some years, have 
sent in their resignations. They have entered into partner- 
ship, and are about to commence private practice. 


The Belgian Iron Trade.—Pig iron has exhibited more 
firmness in Belgium. Pig is, in fact, searce, and the demand 
can scarcely be supplied. Iron has been also hardening in 

rice in Belgium, under the influence of the advices received 
ams England. The demand for rails is also animated. 


North-Eastern Railway of Victoria.—A further portion 
of the North-Eastern Railway of Victoria, about 26 miles in 
length, has been opened for traffic. The new section thus 
a available for the circulation of trains, extends from 
Seymour to Longwood. It is expected that another section 
to Violet Town (46 miles from our) will be opened next 
month. A bridge at Benalla will occupy a long time in its 
completion. It is expected, indeed, that the third section of 
the line will be opened to Wangaratta before this bridge is 
ready for traffic. 

Queensland Rail ways.—A commencement has been made 
with the construction of a railway line between Brisbane and 
Ipswich, although it has not been determined what course 

line shal! take out of the latter town. In the north ten 
miles of an extension from Westwood to the Dawson has 
been pegged out, and a number of navvies were to be at once 
set to work in some heavy cuttings on the Sebastopol ranges. 
The colonial Government has purchased the whole of the 
railway plant of Messrs. Brassey and Betts, and at the last 
dates a considerable portion of it was on its way to the north. 


The French Iron Trade.—The Creusot, Commentry, and 
Fourchambault Works are in full activity. There are many 
—— however, on the part of industrials as to the 

ts of the Paris, Lyons, and 
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warrant stores. M: ’ iron is very scarce, and extreme 
rices are maintained. No. 1 Coltness has advanced to 
52s. 6d.; and several brands are 

week's shipments amounted to 9386 tons, and in the corre- 
sponding week last year they were 8887 tons. 


Giengee ame other places in Scotland. The ca 
in in ° labour mark 
is not affected by any movement that is calculated to cause 
uneasiness in minds of the employers, and they are 
therefore in a position to take contracts with some degree of 
confidence. It is to be hoped that matters will remain in 
this condition for a long time tocome. _Ironfounders are in 
some instances complaining that the high prices asked for 
pig iron are keeping back orders 


there is consequently a pective dulness here and there. 
Holicnmebae sad sphosahaens are busy; there is little or no 
complaint among the galvanisers; nor is there any 


room to 
be dissatisfied with the number of the orders in hand among 
the bolt and rivetmakers, the tin plate trade, &. 
Institution of Engineers and re poy i in Scotland.— 
The ordinary monthly meetin the Institution of En- 
gineers and Shipbuilders was held last night—the President, 
Mr. Robert Duncan, shipbuilder, Port Glasgow, in the chair. 
Before proceeding with the ordinary business of the meeting 
the president referred at some length to the melancholy cir- 
cumstances under which the members were met, the Lnsti- 
— havin Ler pom pee Be death mer de a Rankine, 
its first ident most distingui member, a 
and incalculable loss. The council of the Tnotituhion hed 
met immediately after the decease of their former eminent 
colleague, and passed a special minute in reference to the 
melancholy circumstance, and a brief notice had been pre- 
pared in which mention was made of Professor Rankine's 
aie pe with the Ti eg Ao oe eae of ite 
ounders, as ident, vice- ident, mem of council, 
&c., and author of numerous valuable papers published in the 
ble wepane of —_ a, had this notice was read 
the secretary approved of by members, the meet- 
ing proceeded tothe dicussion of the paper read at the De- 
eember meeting by Mr. George Simpson, M.E., on “ Mining 
Machinery.” es James Deas, C.E., James Brownlee, 
Lyall, George Russell (Motherwell), and other members took 
in the discussion. Mr. Simpson replied at considerable 
ngth. In moving a vote of thanks to him, the 
referring pf ned age condition of the coal trade, said that 
the special s alike of the Institution and the general 
public were due to Mr. Simpson on t of his zeal 
efforts to bring —— mechanical appliances to bear upon 
the business of coal-getting. A paper was afterwards read 
by Mr. Cunningham, C.E., resident engi for the Dundee 
arbour Works, in which he gave o Sacuiiptien of a new 
form of swing bridge for dock and harbour 
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on the motion of Mr. ape enna the See <8 
the paper was adjourned till the next meeting. 

Wick Harbour Works.—A i 
Chamber of Commerce and 
British Fisheries Society have lately held several 
meetings in ref to th st unfortunate harbour works 
poop og been in pi peg so many a Mon- 

y a series of very sweeping 
repented diners that the bes the have suffered have “ 

to an 








to the scarcity of coal and coke which is 


Mediterranean | j 
Railway. In the east of France the complaints made relate 
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NOTES FROM THE SOUTH-WEST. 

Bristol Docks.—During the last five years the available 
surplus revenue of the Bristol Dock Estate, after payment 
of interest on various classes of bonds, was 80,7227. The 
average surplus per annum during the five years was thus, 
16,1441. 

Brecon and Merthyr Railway.—The terms provisionally 
agreed upon for the leasing of the Brecon and Merthyr 
Railway to the Midland Kailway Company are as follows: 
6 per cent. on the A debenture stock ; 4 cent. on B, 1, 2, 
and 8 debenture stocks; 4 per cent. on B 4, 5,6, and 7 de- 
benture stocks ; 3 per cent. on C debenture stocks; and on 
both the preference and ordinary stocks a dividend which 
will ultimately amount to about 1} per cent per annum. 


Cardiff Tramways.—The solicitor of the Cardiff Tramway 
Compan y has written to the Canton Loca! Board stating that 
if the west turnpike gate were removed, he thought there 
was no doubt that the Cardiff Tramway Company would 
extend their rails to Canton. A committee of the Canton 
Board was appointed to wait on the County Roads Board in 
February to ascertain if any arrangement could be entered 
into between the Canton and the County Roads Board for the 
removal of the gate in question. 


East Gloucestershire Railway.—This line from Fairford 
to Witney, has been o 
It is a single line 14 miles in length, and it will be worked 
by the Great Western Railway Company, which will run 
four passenger trains daily over it. There are stations at 
Fairford, Lechdale, Alvescott, Brize, Norton, and Witney. 

Union Steamship Company.—The Union Company’s 
steamer Norseman has left Southampton for Capetown. 
This is the first departure under the company’s extended 
mail service with the Cape. In future, the company's 
steamers will leave Southampton on the 6th, 15th, and 25th 
of every month, except when either of those dates falls on a 
Sunday; then the steamers will sail on the following day 
The steamer of the 5th of each month is to call at St. Helena, 
and will also correspond with Mossel Bay, East London, 
Natal, Delagoa Bay, Mozambique, and Zanzibar; and the 
steamer of the 25th is to take passengers and cargo for Nata! 
The homeward tri-monthly service commences in March, the 
company's steamers leaving Capetown on the Sth, 15th, and 
25th of every month, or on the succeeding day when any of 
those dates falls on a Sunday. 
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d for goods and passenger traflic. | 





New Steamers.—Mesers. Pearse and Co., of Stockton, have | 


launched an iron screw steamer of 1183 tons burthen. Her 
engines are by Messrs. Day, Summers and Co., of South 
ampton; they are of 100 horse power and are on the com 
— principle. The owners of the new steamer, 


which | 


»as been named the King Ermyn, are Messrs. G. J. Harper | 


and Co., of Southampton. The 
steamer built for Messrs. Harper by ¥ 
All the three steamers thus supplied to Messrs. Harper have 
been engined by Messrs. Day, Summers, and Co. 


Kisg Ermyn is the third 


Mr. J. Lemon, C.E.—Mr. J. Lemon, C.E., borough sur 


esers. Pearse and Co. | 


veyor of Southampton, was one of the selected candidates for 
the office of borough surveyor and engineer of Leeds. Mr. | 


Lemon received 24 votes against 31 recorded for Mr. A. W. 
Morant, of Norwich, the gentleman appointed. 


Steam Whistles.—The Portsmouth Sanitary Authority has | 
granted a license for using a steam whistle to Mr. J. Butler, | 


of Commercial-road. 
be blown at any one time is limited to one minute. 


Briton Ferry.—With the resumption of operations at the 
Briton Ferry Lronworks, trade has assumed rather a brighter 
aspect. 
Colliery, the Avon Vale Colliery, the Welsh Freehold, and 
New Forest, all in the Glyncorrwg Valley through which the 
South Wales Mineral Railway runs. 

Taff Vale Railway.—Dr. Nicholl Carne, of St. Donat’s 
Castle, has been elected chairman of the Taff Vale Railway 
Company by the directors, in succession to the late Mr. J. 
Poole. Mr. Hi. Brittan, of Bristol, has also been elected a 
director. 

Trade at Newport.—Coal has been arriving at the sea- 
board in tolerably large quantities, and this branch of local 
trade has been brisk. Prices have been tending upwards. 
In iron there has been very little done. 


Meeting of Steam Coalowners.— Mr. D. Davis, of 
Biaengawr, presided at a meeting of the South Wales Steam 
Coalowners’ Association, beld at Cardiff on Saturday. The 
meeting had been convened at the request of the workmen 
for the purpose of taking into consideration the working 
hours of colliers under the new Mines Kegulation Act. 
Various matters of detail were discussed in a friendly spirit, 
and eventually the meeting adjourned to February 14. 


Trade at Cardiff—lIncreased firmness has been ob 
servable in the coal trade at Cardiff. The quantity 
brought down has been larger, but still it has been scarcely 
sufficrently to meet the demand. Only one or two cargoes 
of rails have been cleared, existing lebour difficulties of 
course telling upon this branch of local business. At pre- 


sent, Rhondda Merthyr smokeless steam coal is quoted at 23s. | 


per ton free on board at Cardiff. 


he Great Strike in South Wales.—The president of the colliery, Ripley, has now been extinguished by dint of hard | 
The mishap will, no | 


Amalgamated Miners’ Association, addressed a representa- 
tive meeting of Lancashire colliers on Monday on the 


strike in South Wales. The meeting resolved to supplement 
ere seemed to be an | 


the weekly levy by a subscription. 
opinion that if the Union is beaten in the Principality, a reduc- 
tion must inevitably take place in other localities. The result 
of a ballot on Monday night at Dowlais on the question 
whether the reduction of 10 per cent. should be accepted 
was as follows: For, 280; against, 30. 
ever, that there are something like 11,000 men employed 
at Dowlais, no importance—or at any rate little unportance— 
can be attached to this vote. 


The period for which the whistle is to | 


Increased outputs are noticeable at the Glyncorrwg | 


. Suzrrizip, Wednesday. 
| The Flooding of the Manor Colliery, near Sheffteld.—At 
the Manor pit, near Sheffield, of which the Duke of Norfolk 


is Owner, water continues to accumulate in the workings, | 


| despite the vigorous efforts which are being made to get rid 


of it by pumping. There are now over 3 ft. of water in the | 


| pit. An attempt has been unsuccessfully made to open out 
an old level, so as to carry the water down into the odie 


and long disused Soaphouse pit. An embankment has been 


carefully and securely puddied at some distance from the | 


shaft bottom, which has been reached on a raft by several 
miners who are thus enabled to resume work under diffi- 
culties. Mr. Bainbridge, manager of the collieries, has made 
a full examination of the pit. 


A New Railway Station near Sheffield —For a long time 
yast the inhabitants of Neepsend, Parkwood Springs, and 
Valkley, all north-western suburbs of Sheffield, have been 
greatly inconvenienced by the absence of a railway etation 
to which they might go, instead of being compelled to 


journey to the main stations at Sheffield. A public meeting 


was held some months ago which resulted in a memorial 
being forwarded to the directors of the Manchester, Sheffield, 
y have agreed to erect a commodious 


station. The com 


| depét at Neepsend, and have already got the site of it staked 


out prior to its immediate erection. 
The Colliery on Fire at Ripley.—The fire at the No. 2 


work and discriminating exertion. 


| doubt, prove somewhat expensive to the proprietors of the 


SUPERHEATED AIR 


(For Description, see opposite Page.) 


oimng | 


| Opening up the coal and ironstone beds of the locality. 


| have chronicled from time to time. 


| and Lincolnshire Railway Company praying for a suitable | 


pit—the Butterley Coal and Iron Company. The men will | 


resume work at once. 

The Doncaster Water Works Scheme.—On Friday last a 
quia meeting of the Doncaster Town Council was held for 
the purpose of confirming or otherwise, the resolution passed 
at the Council Meeting on September 25th last, affirming 


Considering, how- | the desirability of supplying the town with water from the 


Hooton Brook, at a cost of 80,0002. The resolution was con- 
firmed by a large majority, and the step will therefore be 
proceeded with. 


| 


| tion for an advance of one shilling per 


ENGINE. 


| The Trades Union Congress at Leeds.—This congress held 


| its sixth and last sitting at Leeds on Saturday. There were 
| some 130 delegates representing an aggregate of about 
| 650,000 men, present. Mr. Lishman, Leeds, was appointed 
President. The Criminal Law Amendment Act came in for 
umitigated condemnation, and it was resolved to leave no 
stone unturned to secure its unconditional repeal. Sympathy 
was expressed with the men on strike in South Wales, and it 
was resolved to assist them as far as possible. Mr. Justice 
Brett's sentence on the gas stokers was condemned, as also 
was the truck system. Sundry co-operative and political 
aspects of trades-unionism were discussed, and a resolution 
in favour of International Arbitration was unanimously 
passed. Several other matters were also discussed. Next 
| year the Congress will meet at Sheffield. 


Coal-getting at Unstone, near Sheffield.—Since the opening 
of the new main line of the Midland Railway Company from 
Sheffield to Chesterfield, great activity,has been manifested in 
This 
has especially been so at and near Unstone, as these notes 
One of these is a new 
colliery belonging to Mr. William Gill, who has just reached 
the Potter’s Bed coal—a seam of good household quality. 


Dispute at John Brown and Co.'s, Atlas Works, Sheffield. 
| —About fifty of the hammermen employed at John Brown 
| and Co.'s (Limited) Atlas Works have been served with 
| notice to leave theiremployment. It appears that these men 
| have demanded to be paid in full whether the hammers are 

going or not—an arrangement not agreed to by the firm, who 
consider that their wages are already very high, and fully 
| equivalent to the work. 


The Derbyshire Colliers’ Agitation.—Several disputes— 
mainly of an ephemeral nature—have occurred during the 
mast week between owners and workmen employed in the 
Jerbyshire coal mines. A strike at Oxclose Colliery, Dron- 
field, owing to the alleged wrongful dismissal of one of the 
men has been arranged penciled in favour of the employer. 
Messrs. Lucas and Sons’ men have withdrawn their ap; ‘4 - 

ton. The eiibe at 


Moorwood’s collieries, near Alfreton, terminated by the 


| owners conceding fourpence per ton advance. 
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Ws publish on the present and opposite pages views of a 
new air engine lately brought out in the United States, and 
which received a medal at the recent fair of the American 
Institute in New York. This engine is the invention of Mr. 
C. C, Leavitt, and the inventor claims to have removed the 
great objections that have been urged against engines of 
this class by securing a comparatively high working pres- 
sure, without heating the metal to a greater degree than is 
done in the steam engine, by heating the air at constant 
volume without irregular movement in the working parts, 
and by feeding the fire automatically, so as to obtain an uni- 
form power. The engine has the firebox directly within the 
eylinder and uses the products of combustion to drive the 
piston. 

The following description has reference particularly to a 
small engine only 6 in. tee and 6 in. stroke-running 150 re- 
volutions. The indicator cards here published were also taken 
from this engine. The coal account while running was 1} Ib. 
per hour. ‘The cards when worked out give a power of 9 Ib. 
per square inch mean pressure, equal to 126 foot-pounds per 
stroke on the 6in. piston, while the friction brake showed 
60 foot-pounds per working stroke as the power transmitted 
to the wheel. Hence the friction diagram gives a mean of 


| shown in Fig. 1, and which is driven from the grooved pulley 


| partial vacuum in the cylinder of the pump, resistin 


matic arrangement. The coal is placed in the hemispherical 
receptacle, K. A semicircular feed-bar, M, oscillates on a 
pivot, and at each oscillation raises on its inner end a small 
supply of coal. A wire brush, N, which has a horizontal 
movement, brushes off the coal thus raised into the open 
mouth of the cock or gate, L, the latter being so 

that it completely closes the to the firebox, both when 
receiving the coal and age oe ag = yng 
passage in front of t unger, P. unger, is 
veouaied ter on mm, @, Raked toe sed, Be When the fire. 
box is full, the plunger, P, meets so much resistance as to 
prevent its reciprocation. It then causes the belt to slip on 
the cone pulleys, and thus retards the feeding. 

O is a damper placed in the port of the induction valve of 
the air-pump. This damper is controlled by a governor, 
on the flywheel shaft. When the damper closes, it causes a 
ascent of the piston, and thus reducing the power of the 
engine. 

the pump piston rises, air enters at A to fill the pump 
cylinders. The cranks of the pump piston and the hot-air 
—— piston are set at right angles. It follows that on 
t A 





4.72 lb. per square inch. Under the above circumst ® 
therefore, the engine developed 0.27 effective horee power, 
and the consumption of fuel was at the rate of 4.63 Ib. per 
effective horse power per hour. The inventor, however claims 
to be able to reduce the friction to 1b. or less in larger 
engines, and to carry heats high enough to realise a mean 
available power of 12 lb. to the square inch, while expanding 
the air from one volume to three. 

Referring to Fig. 2, which is a vertical section—Fig. 1 being 
& perspective view—A represents the inductiun valve of the 
air-pump, and B the air-pump plunger. C and D are stop- 
valves in the air passage from the pump to the firebox. T 
air p e has two branches. The branch, E, leads to the 
firebox, and the branch, F, is the exhaust passage from the 
cylinder of the engine leading back to the general passage, of 
which G is the exhaust port. The valve which opens or 
closes the port, G, is actuated by a cam, H, and a suitable 
connecting rod. I is the piston of a hot-air cylinder. This 
piston is lined with soapstone, and so made that a little 
annular space is left between it and the upper half of the 
cylinder, except at the top, where it meets the cylinder to 
form an air-tight packing. The lower part of the cylinder is 
thickly lined with soapstone, as is also the firepot immediately 
below it. The exterior of the hot-air cylinder is 
from the heat by a cold-water jacket. The heat, however, is 
hot so intense but that this facket may be dispensed with. 

The shaft, J, driven from the cone pulley on the fly- 
wheel shaft, operates the coal-feeding apparatus by an auto- 





t of the pump crank to the lower centre, the hot- 
air piston will have the bottom centre, and will be at 
mid-stroke. When t — crpes is at mid-upward stroke, 
the hot-air piston crank will be at the upper centre, and the 
hot-air piston will be at the end of its upward stroke. 
the pump piston arrives at the end of ite u stroke, the 
hot-air piston will be at mid-downward stroke, and when the 
pump piston is at mid-downward stroke, the hot-air piston is 
at the end of the downward stroke, ‘we 
position by the motion of the flywheel. hen the hot-air 
piston is at the end of the upward stroke, the exhaust takes 
place. The hot-air piston then descends to mid-stroke, when, 
the pump piston beginning to descend, the cold air from the 
ump cylinder exhausts, together with the hot air from the 
-air cylinder, the mingling of the cold and hot air so far 
reducing the temperature that the exhaust valve is not 
injured. 

7 he cold clean air ngs last through the exhaust, freeing 
the surface of the valve and seat from dust, so as to permit a 
complete closure of the valve. The exhaust closes a little in 
advance of the full descent of the hot-air piston, and also a 
little before the pump-piston reaches _mid-downward 
stroke, giving alittle compression, as shown in the diagram, 
Fig. 3. Then, as the pump-piston is travelling rapidly 
downward, while the hot-air piston is rising slowly, having 
just passed the centre, the air is condensed somewhat by the 
force of the flywheel, the combined negative force of these 
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diagram, Fig. 5, lying to the left of the cegtral vertical li 
of the eseal. As Os hot-ale piston thes rapidly efter pase 
the lower contre, the pump farcse the air remelaing in 
the fire The rapid expansion of the air in heatin, 
hot-air piston upward, imparting momentum to 
ywheel. 
The valve, A, is of brass, faced with leather. To 
the noisy fluttering of this valve, it is ex steotied by 
a light steel finger, manipulated by a delicate cam and rod not 
shown in either view. The valve, C, within the 
etecn te Gente the ann he from the inside 
removing seat. pump piston i 
packed with the very best oak-tanned cup leathers, caref: 
turned and fitted, and is stated to require noattention— 

ing lubricated—for ing govt & Gee. The valve, D, is 
simply a damper valve, of light Russia iron, and never 
has to be air-tight. It might seem, at first sight, that this 
valve would become overheated by the exhaust air, but it 
must be considered that the cold air strikes this valve on its 
way to the fire, and this added to the radiation from the 
valve itself, keeps it at such a moderate temperature that it 
is found never to overheat. 

The packing found most convenient is the common soap- 
stone packing. The cylinder being open at the top, it is very 
convenient to apply a smal! portion of tallow, or tallow and 
beeswax, occasionally, The packing is kept screwed down 
by means of a follower ring turned with a spanner. The 
engine is provided with self-oilers wherever practicable, and 
being transparent they need never be allowed to get empty. 

Fig. 3 shows the card of the hot cylinder, the exhaust end 
being on the left hand. The scale shows pounds per square 
inch. It will be observed that the engine goes very lightly 
over the dead centres, and that the pressure continues to rise 
until the centre of the stroke is reached, where it attains 
nearly 20 lb. to the square inch, a result un in air 
engines. The gradual increase is caused by the fact that the 
confined air is at that time passing from the cold pump 
through the fire and into the hot eylinder without change of 
volume, and consequently the full pressure is not 
untill the whole of the air is transferred to the hot cylinder, 
when the attained is in proportion to 
ceived. i 
crease of pump 
mospheric line on the right hand end of this diagram shows 
the time the pump is ‘oning air through the port G. It 
must be understood that the 
the middle of the cylinder stro 
tance of the pump is almost always 
power of the cyli . 

Fig. 5 is a stress diagram, and is constructed as follows : 
The force exerted by the pressure on the main cylinder to turn 
the crank is set off on the right of the central line, c being 
the top centre of the crank and a point midway between 
a and d, the bottom centre. Call this line bc. The resistance 
of the pump during the same periods of time are set off on 
the left of the line 5c. i 
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ump stroke is completed at 
, and uently the resis- 
ced by the 


the | 48 exceeds the power given out at that instant projects on 


the left of thestraight line and is negative force. The pump 
centres at b. The upper half of the diagram above, a, tthe 
portion of the revolution between the closing of the port, G, 
and the lower centre of the crank. ini 
the revolution, i.e., from the top centre to the lifting of the 
valve, G, is passive. The dotted lines show the effect caused 
ne cg Ayes , G, when the cylinder is at the bottom 
stroke. It will be observed here that the power of the 
engine is positive for over three-quarter stroke, and that the 
negative power is very small. The result is that the engine 
runs very steadily with a light flywheel, and is easy to start. 


- 








Tue Isruucs oy Danten.—Commander Selfridge, of the 
United States Navy, has sailed from New York to survey 


another proposed route for an interoceanic canal way of 
the Atrato and Bojaya rivers. Thin ht aodenoed, willbe 
the last survey‘made, and when Commander Selfridge returns 





two compressions being represented by that portion of the 
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ian ; . ’ | dependent on artificial irrigation. In the sub-Himalayan 
IRRIGATION IN INDIA. Zz = which had a rainfall ot 4 7 im., rice was successfully 
On the 14 inst. a paper was read before the Institution of | produced, without artificial irrigation in about two years 
Civil Engineers “ On Practice and Results of Irrigation | out of three; sugar was less certain under the same condi- 
in Northern India,” by Colonel W. H. Greathed, C.B., B.E.,| tion. In Bundeleund the average rainfall, 33.7 in., sufficed 
chief engineer of irrigation to the Government of the North- | for the ordinary monsoon crops, but it was especially fickle, 
Western Provinces. and scarcity was in consequence very common in that 
The object of the paper was to describe what had been | country. 
done and what was now doing in that portionof Upper! The people of the North-Western Provinces had practised 
India where irrigation has been longest practised, and on | sinking wells for irrigation from the earliest periods. The 
the largest seale. The conditions which created a demand | depth at which water was found in the plains varied from 
for artificial irrigation were exhibited by a map showing the | 1) ft. to 50 ft. below the surface. At the lesser depth a 


average rainfal! over the surface of British India, distinguish- | little pit supplied as much water as could be lifted in a | 


ing the rainfall of the north-east monsoon and of the south- | day in a jar attached to a light balance-beam worked by 
west monsoon. The tract of country under consideration|men. Two men could keep a plot of an acre watered, but 
was included between the Himalaya range on the north, | the demand on labour prevented its employment on a large 
the River Brahmaputra on the east, and the rivers which| scale. Pits of this description fell in during the rainy 
merged into the fe 

graphical features of the region were the plains drained by | tenant. Deeper wells, lined with brushwood cylinders, and 
the Ganges and the Indus and the intervening table-land of | worked by bullock power, cost frum 5i/. to 18/. a piece, and 
Central India, comprising a country four times as large as | employed six men and three pair of bullocks Spee | day to 
France in area as well as in population. The plains of the | keep five acres watered. The durations of such wells varied 
Ganges and of the Indus rose gradually from the level of the | according to the soil, generally between two and ten years, 
sea to an elevation of 1000 to 1100ft. where those rivers | and in some favoured tracts could be constructed without 
debouched from the mountains, and the highest general | lining. A serious objection to the majority of wells was that 
level of the central table-land was about 2000ft. The dis- | they contained surface water only, and did not touch the 
tribution of the rainfall in India was then noticed. It was | springs, and if overdrawn they fellin. Asa rule the springs 
very large during the south-west monsoon along the range | could only be reached by wells lined with brickwork, costing 
of the western ghats, much less in the interior, and it rapidly | from 15/. to 30/1. a-piece, ‘which cost was almost prohibitory 
decreased towards the mouth of the Indus; but it was again | to their employment for irrigation. Where water was plen- 
larger on the table-lands bordering the valleys of the Ner- | tiful they paid best when made of sufficiently large diameter 
budda and the Taptee. At the southern point of India and | to allow three or four pairs of bullocks to work at once ; 


in Ceylon, the south-west monsoon brought but little rain, | in which case they commanded 20 acres of land, and cost up | 


ndus on the west. The principal geo-| season, and had to be annually renewed at the cost of the | 


ie en, 
1 ig 


which, however, increased up the eastern coast of the penin- | to 801. and 100/. a-piece. 


sula, and on the east of the Bay of Bengal there was an 


Ganges, the rain constantly diminished as the « 


the sea and from the Himalayas increased. These varying con- | country, and given rise to malaria. 
the Legislative Council of India for the removal of the whole | 


ditions of moisture involved different agricultural conditions, 


| 


In the sub-Himalayan zone, wells had not been much used | 
abundant fall, which extended over the country between | for irrigation—the people bad instead dammed the rivers and | 


the sea and the Himalayas; thence, in the plains of the | led off from the dams irrigation channels to the fields; but 
ftenee from | the consequent stoppage of outfall had water-logged the | 


A Bill was now before 


which were influenced by diversities of soil and of temper- | of these dams, on the Government making proper compen- 


ature. The temperature ranged from tropical in the south, 
with an approximately uniform heat, to semi-temperate in 


sation either in water supply from other sources or in money. 
In the third, or Bundeleund zone, no wells could be sunk 


the north, where the summer and winter were sharply | for purposes of irrigation, because of the depth of the water 


defined 
The ‘North-Western Provinces, exclusive of the Benares 


livision, where there were no state works of irrigation, might | 
| dividually diligent in their own concerns, the natives of 


be described as consisting of three zones : 


from the surface, the poverty of the community, and the 
scanty population. The amount of land irrigated from some 
lakes bad not as yet exceeded 1300 acres. Although in 


1. The sub-Himalayan tract, north of the river Rane-| Northern India were wanting both in the means and in the 


gunga, which was copiously watered by the rainfall on the 


mountains and by numerous small rivers flowing out of | 
them. Most of these rivers dried up after the termmation of | proposed and carried out by the officers of the Government, 


the rainy season; but on a great part of the length of this | 


tract a deposit of sand and boulders, forming a continuous 


| 


belt 15 miles wide, created a vast filter-bed, which, being | 


bordered on the down-hill side by a band of clay, became a 
covered reservoir. The natural pressure, augmented by the 
rapid slope, across which the filter-bed laid, forced water 


under the clay, and produced a line of springs on the other | the greatest advantage was next detailed. The characteristics | 


side of the clay band, which fed numerous smal! streams and 
refreshed the country. 
boulder was “‘ Bhabur,” and of the traet which it watered by 
filtration “ Terai.” 


mutual confidence requisite for combinations in works of 


general advantage; and generally, improvements, unless | 


were not done at all. 

Extracts were then given from the official account of the 
famine of 1868-69, describing the desolation in districts un- 
provided with canals, and the security of those that were 
irrigated. 

The scheme projected for turning all available waters to 


of the Rivers Ganges and Jumaa, which included between 


The local name of the belt of | them the larger part of the zone of “ Plains,” were identical. | 
| Both rose in eternal snows, and both received large affluents | 


before leaving the mountains. The drainage area of the 


2. The plains, being the area included between the Rane; | Ganges was 11,200 square miles, that of the Jumna 7500 


gunga and the Jumna rivers, and including the Muttra and | square miles. The flow of water in the greatest floods was 


Agra districts, on the right of the Jumna. This tract had a 
loamy upper soil varying from sand in some parts to light 


clays in others. But fine sand was generally found at no | 


great depth. In this tract the drainage ran from north- 


| 
| 


west to south-east, parallel to the Ganges and the Jumana, | 


which rivers embraced nearly the whole area. 

8. The province of Bundeleund, which sloped from the 
high table-lands of Central India northwards towards the 
Jumna. The lands bordering the rivers were dry and stony, 
and higher than the intervening basins, which consisted 
generally of rich black cotton soil. There had been a great 


| 


respectively 230,000 and 160,000 cubic feet per second, and 
when these rivers were at their lowest, from the middle of 
January to the end of March, the flow was reduced to 4000 
cubic feet and 2000 cubic feet. Unfortunately the period of 
lowest supply was that of greatest demand. The rivers left 
the Himalayas on boulder beds, sloping 8 to 10 ft. in a mile, 
which after a few miles were replaced by fine sand, wherein 
the course of the rivers was constantly varying. Beyond 


| the end of the boulder formation the surface of the rivers | 


was generally about 40 ft. below the adjacent country. 
The head works of the Ganges and the Jumna Canals had 


Canal, in 1570-71, was 44/. per annum; on the eastern 
} Jumna, 59/. 

The net income of all the canals in the North-Western 
Provinces, in 1870-71, after the payment of working expenses 
| was 152.437/., being 6.64 per cent. on the capital cost of 
| 2,714,631/. Measures were now in progress for reducing the 
| rapidity of the current of the Ganges Canal for navigation 
| purposes; and a commencement had been made in leasing 
| the water power to persons competent to utilise it. 

As there was no water in the Ganges Canal available for 
extensions, it had been determined to construct a weir across 
the Ganges at Rajghat, for a Lower Ganges Canal, with » 
| capacity equal to that of the Upper Canal, on an estimate of 
| 1,825,000/. The combined system would probably be com. 
| pleted for 5,000,0001., and return 13 per cent. The weir 
ce the Ganges at Rajghat would be founded in running 
| and. 

The Agra Canal had been projected for the irrigation of 
| the Muttra and Agra districts, on the right bank of the 
Jumna, below Delhi. A weir 2428 ft. long had been built 
| across the Jumna, at a point where a spur of quartz from 
| the Aravali range abutted upon the river. The work had 
a0 foundations. It consisted of two parallel masonry walls, 
2428 ft. long, ranning from end to end of the weir, of which 
the footings res on the fine sand of the river bed at low- 
water surface level. Between these walls, which were 26 ft. 
apart, stone was packed, and a slope of stone was constructed, 
up stream with a base of 40 ft., and down stream with 
|@ base of 200ft. Scouring sluices were constructed on 
|} one flank of the weir, to keep a clear channel in front 
of the canal head. This weir, when partially constructed, 
had satisfactorily withstood the greatest known flood on the 
Jumna. The Agra Canal had a maximum capacity of 2000 
cubic feet of water per second, and was designed to irrigate 
350,000 acres. For the benefit of the plains and zone east 
of the River Ganges, an Eastern Ganges Canal was about to 
be constructed, taken off at the bottom of the boulder forma- 
| tion. This would water 450,000 acres, equal to 35 per cent. 
of the area of the districts commanded. 

In the Bundeleund zone, owing to the granite and tra 
formations, the rainfall was carried off by the rivers wit 
| great rapidity, leaving the river beds almost dry soon after 
the rain had ceased. The channel of the River Betwa was 
1450 ft. wide and 61 ft. deep near the town of Jhansi. This 
was often filled in July and August, the flow of water being 
700,000 cubie feet per second ; yet, in January, the flow was 
reduced to 50 eubie feet, which passed through a notch 6 ft. 
wide. It was intended to build a weir across the River Betwa 
26 fc. high. The Betwa Canal would then water 120,000 
| acres in the Jaloun and Humeerpore districts. The estimated 

cost was 170,0001. and the anticipated return from water 
rate 10 per cent. Other weirs were projected across the 
| Rivers Dussan and Keyn, estimated to cost 124,000. and 
| 130,0001. respectively, and to return 11 per cent. on the out- 
| lay; the weirs would stand on granite sites. Lastly, fifteen 
| lakes in Bundeleund would be made available to water 22,000 
| acres and to return 25001. a year on a capital outlay of 8200/. 
By these means 700,000 acres would be annually watered in 
| Bundeleund and Jhansi, an area sufficient to insure the pro- 

vince against famine, and it was hoped, to restore it to its 
pristine fertility. 

The financial results were then explained. At the end of 
the year 1871 upwards of a million acres were irrigated from 
existing works, which afforded a net return of 182,5007. The 
| capital expended had been 2,747,0001., and the net profit on 

the whole was 6.64 per cent. When fully completed the 
| cost of the undertakings would amount to about 7,500,000/, 

with a return of 12 per cent. on the capital when the canals 
were fully dovdenel. 

A large system of canals had been projected for the 
irrigation of the province of Oude, from the River Sardah, 
and would extend to some part of the Benares division. 
| Inthe Punjab at the foot of the Himalayas, there was « 

zone of rainfall of 40in. a year, bounded on the south by a 
belt where the rainfall was 16 in.: the remaining country to 
| the south was almost rainless. The principal canal in opera- 


upheaval of the region near the foot of the table-land ; and | been fixed on the boulder portion of the river beds on account | tion was the Western Jumna, an old Mahomedan work. It 
trap and granite rocks cropped out freely, forming isolated | of its stability, and for facilities for leading and regulating | had paid nearly 2,000,000/., clear profit, after repaying 

the supply of water. All the water in the rivers in January | capital. The Baree Doab Canal, taken from the River Ravee, 
was required, to obtain which dams were constructed across | was constructed on the model of the Ganges Canal, and was 


hills of fantastic shapes. 
The climate of the North-Western Provinces was exceed 
ingly dry, and hot westerly winds prevailed in April, May 


| 


the perennial streams of the rivers, and at times the whole 


and June, during which months vegetation of unwatered | of the visible water was turned into the canals. Temporary | 
dams of crib-work, boulders, and shingle were found to be Chenab and the Sutlej. The Sirhind Canal, now under con- 
the most suitable for diverting the water; whilst masonry | struction, would cost about 2,000,000/., and irrigate a country 
structures were preferred for the regulation of supply | where rain was very scarce. It was calculated to pay about 


plants was apparently my ge except in the case of the 


melon tribe. The rain clouds of the south-west monsoon 
seemed to travel up the Ganges, and they reached the North- 
Western Provinces about a fortnight after rain had fallen at 
Caleutta, when the season of agriculture commenced. The 
agricultural operations, it was observed, were of the most 
primitive description, and the crops were liable to fail if the 
fall of rain was not distributed over a sufficient number of 
days, or was otherwise deficient. The uncertain crops of the 
rainy season were Indian corn, and millet of various kinds, 
which formed the staple food of the agricultural labouring 
classes. 

The rainfall in Hindostan of the winter or north-east 
monsoon was everywhere less than in the summer. It was 
most felt on the eastern coast, from Madras downwards, and 
in Ceylon was very copious. On the western coast the only 


considerable winter rain was between Cannamore and | drainage, which the canal crossed, was passed partly into, 
Vingorla. As in the south-west monsoon, the rainfall of | partly over, and partly under the canal. The works in the 


the north-east monsoon diminished in the valley of the 
Ganges as the distance increased from the sea, and became 
very lisht in the North-Western Provinces and the Punjab, 
where it was due at Christmas. If the winter rain was 
favourable, the barley and wheat had a fair chance; but on 
unirrigated lands the spring crops of cereals were always 
uncertain. In the Bundeleund zone, barley and wheat were 
scarcely ever sown, on account of the ex ing dryness. 

The plains had an everage annual rainfall of 26.6 in.— 
enough for agricultural needs; but as the greater part fell, 
perhaps, in a fortnight, and there was no rain from September 











to July, exeept the Christmas showers, the ordinary crops 
of the country often failed, and the richer crops were catlodky 


channels. The Ganges Canal was perhaps the largest work 

of the kind in the world. Its full capacity was 6000 cubic | 
feet of water a second. The width of bed on the Solani | 
Aqueduct, 18 miles from the head, was 164 ft., and the — | 
10ft. The main channel was 348 miles in length, and it | 
was navigable throughout; the branches were 306 miles in | 
aggregate length, and the distributaries 3071 miles. A car- 

riage road was kept up on all main and branch canals, and | 
the banks were planted with timber trees. The flow of 
water per second in 1870-71 was 4300 cubic feet, and 767,000 
acres were watered in 5061 villages. Irrigation commenced 
22 miles below the head works, and was diffused over an 
area 320 miles long by about 50 wide. The sub-Himalayan 





upper part were chiefly constructed on block foundations, 
perforated with wells, by means of which they were sunk in 
running sand to a hard stratum. The Solani Aqueduct, 
spanned a valley 24 miles in width; its foundations were 
supported by the pressure and friction of wet sand, and no 
subsidence had occurred. The slope of the country in the 
upper part of the canal was much more rapid than that 
given to the canal beds, a difficulty which had mn overcome 
by masonry ogee falls; in place of these, vertical weirs with 
long crests were being built on new canals. The difficulty of 
the conditions under which the Ganges Canal works were 
commenced was detailed, and the functions of the canal 
officers. The earning of a cubic foot of water on the Ganges 





| gradually making way. 


There were profitable inundation canals on the Indus, the 


| 9 per cent. 


It was observed that whilst the characteristics of irrigation 
in the North-Western Provinces, Oude, and the Punjab, 
were much alike, they differed largely from the conditions 
current in Madras. In Northern India irrigation was 
carried over the whole country ; crops were watered both in 
winter and in summer, and irrigation afforded the greatest 
benefit in the winter, when there was little or no rain; but 
in Madras canal irrigation was only effected during the rainy 
season when rivers were full, and was confined to the deltas 
at the mouths of the great rivers. 

In conclusion, it was stated that about two hundred and 
fifty engineers, of and above the rank of assistant engineers, 
were employed under the Indian Department of Irrigation 
in developing the advancement and prosperity of the country 








Mecuanicat Exorvgertne ts Corsect Usiversity.— 
We are glad to be able to notice that Mr. John Edson Sweet, 
of Syracuse, New York, has been appointed Professor of 
Mechanical; Engineering in the Cornell University. Mr. 
Sweet, is a gentleman of marked ability, and his sound 
ractieal experience as an engineer renders him thoroughly 
Btted for the position, which we have no doubt ‘he wil fill 
with great credit to himself and advantage to the institution 
which has thus been so fortunate as to secure his valuable 
aid. 
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CONTEMPORANEOUS IRRIGATION 
IN ITAL 
(Continued from Page 38.) 
Wirn reference to the amount of water neces- 
sary per acre of irrigated land in the tract under 
consideration, the following four Tables supply the 
data on which it has been based : 
Tapxz I. 
Volume of Water in Cubic Feet necessary per Acre for 
Irrigation. 








Absorbed. Utilised. Expended. 
s ww hg oe Poe 
gid@igigaisis 
ae e@ i 3 .- i = 
Sigigi;s | § 
a a < | 
De Regis 5,885 8,476! 8,665 | 9,323 14,660 117,799 
Canton | 5,885 8.476] 8,411) 8,456 14,296 |16,930 
Committee of? | 5 995) 8,.476|10,404 11,814 16,288 |19,790 
Engineers § 
” Sotele ws a. {27,480 29,091 (45,184 154,519 




















5,885 | 8,476) 9,160 9,697 15,045 18,173 


Taste IL, 


ious Water in Oubie Feet per Acre 
necessary for Irrigation. 


Meadow Land. Arable Land. 


| 
| 























ff (5 | 98 148 
25 ./\88s |2Ss|) 88 
s 2 > om) = 
BE 5 e Es s Sa | 2 és 
ters te on te 
6. | 582) S85 1 SER 
ee fal hme —- 
gis 2404 | 01683 | 01471 | .01089 
Car i . ee 02362 01653 01398 | .00978 
Committee of En-}| 2691 | 01883 | .01635 | .01008 
ers ai | 
Totals 07457 05220 04504 | .03016 
Mean 02486 | .01740 | .01501 01006 
Tape Ill, 
{rea in Acres that can be Irrigated by one Cubie Foot. 
Meadow Land. | Arable Land. 
Watered Watered Watered W atered 
once in once in | once in! once in 
? days. 10 days. | 14 days. | 20 days. 
De Regis 41.46 59.22 67.78 96.83 
Cantor ees 42.19 60.28 71.26 | 101.80 
( ttee of Enginrs; 37.07 62.91 60.95 98.86 
Total 120.72 172.41 199.99 | 297.49 
Mean ... 40.23 57.47 66.66 99.16 
Taste I\ 
y Necess ry fi r Each A f the Irrigable Area. 
Sandy Soil. Clayey Soil. 
36 5 
ERS BEE 
58. Sa. 
#2 . ° 8.2 
% lw o2| Product. | 4 Product. 
ahh re 
im (3S oe] Seg 
- Seti iges 
E Ses! g53 
< ig? =4 | 
; leub. ft.) cub. ft. jeub.ft.) cub. ft. 
Meadow e+) 1.48) 02486} .03679 | 01740; .02575 
Arable (?) 1.98) 01501] .02972 |.01005) .01990 
rt | 1.48 
Quantity for 1.94) = 06551 | or | .04565 
Quantity for ...|1.00} = 01346 | or .00924 





Result adopted for calculation of supply to one acre : 
In sandy soil, .01346,cub. ft. In clayey soil, .00924 eub. ft. 


To complete the calculations of this part of the 
subject, before entering into details and compari- 
sons, it may be said that, dividing the total area 
under command into two classes, sandy and clayey 





soils, the total water supply required is as follows: 


eub. ft. per sec. 
for 47,674 acres clayey at .00924 cub. ft.— 440 
» 148,016 ,, sandy at 01346 cub. ft.—1925 





—_—_— 


Total 290,690 Total 2365 
Deducting an already existing supply of 310 
Adding for irrigation in a lower tract of 

land ws : eas ° 388 
Supply required ... ve ose = 2443 
Hence the actual supply of the canal is e.m. 


fixed ove = 2825 or 80 

As the whole tract amounts to 216,234 acres, this 
would show that more than seven-eighths will be 
irrigated, and taking the quantities approximately, 
the average supply over the irrigated area is 
.012 cubic feet per second per acre, or that 1 cubic 
foot per second will irrigate 120 acres, from which 
according to Table IIL, the average watering will 
be once in 28 days. 

Before entering into these general quantities, the 
principles and details on which they are based 
require examination. 

In Table I. the quantity of water sufficient for 
one irrigation, or watering, is taken at 15,000 cubic 
feet for pasture, and 18,170 for arable land; it 
cannot be doubted by any one conversant with 
irrigation in India and Spain that this quantity 
is excessive; the Italians of both Piedmont and 
Lombardy have for a long time been exceedingly 
wasteful of irrigation water ; they have had the un- 
usual advantages of being able to get as much as 
they like, and as admitted by themselves in Pied- 
mont, the waste is excessiye, a natural result of 
having been provided with too much; in Lombardy 
again, those that dare to raise their word in private 
against the traditions of the past have expressed 
strong opinions that water can there be made to 
perform a much higher duty than at present. 

The object of irrigation in hot climates is simply 
to supply the place of rain and soften the soil, and 
differs much from the irrigation of lands in colder 
regions, which, partaking of the nature of sewage irri- 
gation, has for its object the deposition of a ferti- 
lising sediment, rather than a supply of moisture, 
and corresponds in Italy to marcitorial and rice cul- 
tivation only. This latter description of irrigation 
being excluded from the project and data under 
consideration, the former alone has to be dealt with, 
and for such purposes in India and in Spain a water- 
ing of 10,000 cubic feet is ample, and would doubt- 
less be enough in Italy also, either for pasture or 
arable land. One such watering represents a depth 
of .23 ft. over an acre, and is equivalent to a con- 
tinuous supply throughout the year of .000317 cubic 
foot per second. It may be said that under diffe- 
rent states of climate, soil and subsoil, more water 
would be required even in hot climates, but to this 
the reply is that a greater number of waterings might 
berequired, but not a larger supply at each watering. 
In support of the statement that 10,000 cubic feet 
would be sufficient, it may be noticed that the learned 
and scientific Professor Cantoni, Director of the 
School of Agriculture at Milan, who has been con- 
tinually and is still prosecuting researches into 
agrononomic and agricultural matters, fixes his 
quantities lower than the previous data of the older 
Italian hydraulic engineers, and far lower than 
those of the Commission of Engineers (about one- 
eighth less) ; it is possible also that were he not an 
Italian, and holding a Government appointment, he 
might be very much bolder in his reduction. 

With regard to the number of waterings, the 
amount allowed for appears, according to ‘Tables 
II. and IV., to be 52 and 26 in the year for meadow 
and arable land respectively on sandy soils, and 36 
and 18 onclayey sails; but as the canals are closed 
for cleansing and repairs during April and October, 
these numbers are reduced in practical application 
to 46 and 23 for sandy, and 30 and 15 for clayey 
lands. Now, leaving out of consideration the fact 
that these waterings are a half and three-quarters 
larger than would be requisite in India or Spain, 
their number seems excessive. In India the number 
of waterings prescribed on the Nageenah Canal, 
North-West Provinces, is thus (vide ‘‘ Jackson’s 
Hydraulic Manual,” Part II.): For fruit gardens, 8 
per annum ; for hemp, 5 per crop; for rice, indigo, 
sugar, tobacco, grasses, and herbs, 4 per crop; for 
cotton, wheat, barley, and grains and pulses, 3 per 
crop. In ar the number of waterings in the 

ear generally necessary are, according to Mr, 
Robert’s excellent pamphlet: For corn, flax, 
potatoes, olives, and vines, 6 waterings; for 
meadows and artificial grass, 8; and for garden 
roduce, 20; and these by no means show the 
Fighest duty obtained by water in Spain, for in the 


clayey vegas of Alcanadre and Lodosa, gardens are 
irrigated with .0014 cubic foot per second per acre 
through the year, and only require double or treble 
that amount, say, .004 cubic foot per second, in very 
dry seasons ; whereas the watering of garden land 
with twenty irrigations mentioned above requires 
.012 eubie foot per second peracre. In both Northern 
and Southern India .0] cubic foot per second per acre 
is considered a full and liberal gross allowance for 
all crops, except rice and crops grown on the flood- 
ing or marcitorial principle, where sediment is the 
object, while the net allowance per acre yearly 
appears to be about from one-half to three-quarters 
of that amount. 

The inevitable conclusion, therefore, appears to 
be that Italian practice gives one-half too much 
water at each watering, and at least one-half too 
many waterings, thus employing in detail more 
than double the water that is necessary acccording 
to both Indian and Spanish practice, the conditions 
of soil and climate being more favourable in Pied- 
mont and Lombardy than probably in either Spain 
or India, 

(To be continued.) 





TELEMETERS. 
(Continued from page 54.) 

Tue following description of Captain Nolan's 
range-finder is taken from a pamphlet recently pub. 
lished by the inventor. The accompanying sketches 
will supply the deficiencies in the Tesaciption. 

‘‘The infantry range-finders are worked sepa- 
rately or in pairs; the only difference between the 
fellows of the pair are that the positions of the 
mirrors and of the figuring are inverted in a right 
or left range-finder. 

‘ The infantry range-finder may be made to work 
independently of a musket, but the description giyen 
is that of a range-finder adopted to the stock of a 
Snider rifle ; it consists of a sextant and of a me- 
chanical calculator; the sextant fits on one side of 
the stock of the rifle, the calculator on the other. 
The sextant does not resemble the ordinary pocket 
sextant ; it consists of a stout steel plate, about 
7in.long and 2in, wide, to which is screwed a 
mirror; a tangent screw moves on this plate a steel 
limb with a second mirror attached. 

“The sextant plate is fastened to a stock, re- 
cessed for the purpose, by hinges, and shuts snuff 
box fashion, making no change in the shape of the 
stock when not in use. The calculator receives the 
base in paces, but gives the answer in yards, A 
tape graduated in pees and a pair of rifles will get 
the range in less than half the time occupied by a 
single rifle. 

‘* The infantry range-finder has been tried before 
two committees. The first was held in November, 
1870, and consisted of Major Kirk, 9jst High- 
landers; Captain Chapman, Deputy-Instructor of 
Musketry ; limaiamend Creagh, 42nd Highlanders. 

‘* The chief trial in this case was a match between 
the instruments (worked by private soldiers), against 
six picked judges of distance, at ranges varying 
from 500 to 1000 yards, the distances being taken 
on infantry soldiers. 


Correct distance, 

infantry - 980 790 600 (505 935 830 745 590 
Error of Range 

finder .. ooo] 0 5} 13 18 5; 10 > 30) 20 
Error of Private 

Spillman 20 50 | 20 65 | 5 | 50 116 | 20 
Error of Private 

Read . «- 40 10 (100 146 > (1380 95 | 80 
Error of Private 

Campbell 80 | 90 |100 125 | 35 | 80 | 96 | lo 
Error of Private | 

Huggin . 90 40 | 80 16 | 65 | 60 | 25 | 50 
Error of Private | 

Hamill 80 40 100 115 | 45 | 70 > 35/10 


Error of Private 


McDonald .... 0 | 50 | 80 (145/85 / 10! 6 | 40 


“ At Woolwich, in July, 1871, the infantry range- 
finder was tried before a committee, consisting of 
Colonel Wray, Royal Artillery, C.B.; Captain 
Glynn, Rifle Brigade; Captain Fryer, Rifle Bri- 
ade; Captain Noble, Royal Artillery; Captain 
Rawiing, 48th Regiment. 

“ The judging party in this case did badly, be- 
cause they had to guess on fixed points instead of 
on men, to whose uniforms they were accustomed, 
their errors at 9 ranges were 0, 20, 40, 45, 52, 70, 
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NOLAN’S RANGE FINDER. 
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l\#e 28¢ RemaRxs. 
: 3 | @@ e iS 
A > 1 eel” 
p i + 
Pies ist trial f 1 hit Remainder over target 
& About 900 yards | 5 hits Some short, some over. 
e' 3 j 
at 2nd trial f|} 1 hit Remainder al! over 
About 800 yards ( 4 hits Some over and two short. 
q ] 
i Srd trial. { 0 All over. 

About 650 yards | 14 hits Remainder close to target, 
| left target fell down, 
| prop knocked away. 

4th trial. {| 2 hits Remainder over. 
About 550 yards | 16 hits Remainder round target 
im 
i 5th trial. {| 6 hits Remainder over. 
P About 760 yards | 15 hits Remainder short and close 
y 
ma ecigeg. in front of target. 
$ 6th trial. §| 3 hits Remainder over. Too high. | 
i ie as About 45° yards } 7 hits Remainder close in front | 
im re of target and to right. 
si * 7th trial. f 1 hit Remainder over to right, 
a About 700 yards very much. 
¥. , - 2 hits Remainder about 20 yards 
: ‘e ‘e short. 
me 03 Total Hits ...\14 68 
; ‘a 4 7 : —S 
ig ¢ Rough Table for Practice with Roller. 
: é ; Tape. First Angle. Second Angle.| Range (nearly) 
' # : 4 50 40 80 BR2U0 
4 ' 60 30 10 1910 
: 50 97 8 1146 
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116, 150, 275. The average error of the range- 
finder was under 15 yards. 
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A new class of trial was here introduced, by 
firing at a wooden target, 18 x 6 ft., at various dis- 
tances. Four marksmen of the Rifle Brigade, judg- 

their own distance, were pitted against four men 


of the same regiment (not all marksmen) who used 
the range-finder. 


n the first four series the men advanced on the 
ts, in the last three series they retired; the 

being that the men naturally judged much 
better retiring than advancing. (See Table on the 
opposite page). 


Che infantry range-finder has only about one- 
tenth the accuracy of that used for artillery. Still 
rifle altered to take it would permit a com- 

know its ranges in any defensive position— 


I yto 

wars 

8 infantry men pace pretty accurately no fresh 

le of equipment need necessarily be carried— 
can be learned by any man who knows how 


ud figures; its insertion weakens the toe of the 


butt of the rifle, but still leaves that portion stronger 
than the small of the stock, the present weakest 
| t; an extra 14 ]b. has to be carried, but there 


other inconvenience. 


A pair of rifles so altered, and the addition of a 


suTing tape, will permit of the distance being 

with a sufficient rapidity for offensive opera- 

tions. The instrument is peculiarly adapted to work 

on broken ground. It must be, however, allowed 

that in comparison with the range-finder for artil- 
‘ery, the infantry range-finder is untried 


continued.) 
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BERRYMAN’S FEED REGULATORS. 


| level, the bucket falls to ite former 
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| filling the upper part of the casing, A, and permitting the 


water above that line to flow back by gravity through the 
ipe, C, to the boiler. The water having thus resumed its 
position, moving the 


| counterbalance and lever, D, and the latter rising the supply 





valve is again opened. Should the supply of water be stopped 
or so reduced that the water evaporates faster than it is sup- 








plied to the boiler (the water level being the same in both 
the cylinder, A, and the boiler), as the water evaporates the 


Some eighteen months ago (vide page 34 of our twelfth | bucket falls with it until the short end of the lever, D, opens 


volume) we illustrated in this journal an arrangement of 
feed water regulator designed by Mr. R. Berryman, of 
Hartford, Conn., U.S., (at present of 28, Wilson-street, 


Finsbury, E.C.), and we now publish engravings of some | 


other arrangements for the same purpose of which Mr. 
Berryman is also the inventor. 

In our engravings Fig. 1 shows a combined regulator and 
alarm of simple construction. Referring to the figure it will 
be seen that the bottom of the cylinder A, is set 6 in. below 
the feed or true water level, and the pipes, B and C, connect 
the interior of the machine with the interior of the boiler, B 
connecting the top of the cylinder to the feed line, while C 
is connected at any convenient point below the water line, 
and conducts the water back to the boiler at each change. 
In the casing, A, is a bucket which is suspended from one 


| 


the alarm whistle by means of the connexion. The connexion 
ean be lengthened or adjusted so that an alarm may be given 
at almost any desired point below the feed line. The gradual 
increase of whistle sound is such that ample time is given to 
avoid an alarm, provided water is supplied in proper quantity. 

The arrangement we have above described is, as we have 
said, very simple, and it appears a very promising one, as the 


| system of balanced bucket contained within the vessel, A, 


end of a lever; the other end has a square cast in it, which | 
fits a corresponding square on the rock shaft, one end of | 


To this end the 


which extends through a stuffing box. 
The lever, 


lever, D, is fastened by a dowel pin and aclamp. 


D, through its connecting rod, controls a valve in the steam | 


pipe of a steam pump, or, as represented, the inlet valve of a 
plunger pump; it can also be used in all cases where the 
water pressure used to feed the boiler is greater than the 
requisite steam pressure. 

its operation is such that, when the boiler is supplied with 
water so as to cover,the inlet of the pipe, B, on the teed water 
line (steam having been raised, and the air blown out through 
the cock on top of the casing, A), the casing will be at once 
filled with water. The bucket inside being thus submerged, 
the weight of water displaced by it will act on the counter- 
balance on the lever, D, moving it down, thereby fully or 
partially closing the supply valve, which valve is adjusted 
by the right and left screws on the connecting rod. 


When the water in the boiler has evaporated to a level 
| the boilers, the weight and lever are raised. 


below the inlet of the pipe, B, on the feed line, steam enters, 


gives meee gel poe for actuating the supply valve, and the 
movement of the-lever, D, is not liable to be interfered with 
by the slight friction of the stuffing-box through which its 
spindle passes. 

Fig. 2 shows another arrangement designed to obviate the 
loss of power due to pumping against a weighted valve, tho 
arrangement being specially designed for use on marine 
engines. 

The regulator is constructed by bolting together two metal 
dises, with a flexible diaphragm between them. In the centre 
of the diaphragm is a spindie securely fastened, one end of 
this spindle acting as a guide, the other end extending out 


| through a stuffing-box and supporting the lever upou which 


the weight hangs, the arrangement being somewhat similar 
to that of a safety valve. The under side of the flexible dise 


| has coramunieation with the discharge pipe of the pump, 


through a connecting pipe, in which is placed a check valve, 
I, opening in towards the dise. In the spindle of this check 


| valve, a small hole is drilled for the purpose of getting a 
| gradual motion when opening the valve in the steam pipe of 


a pump, to which is attached, asshown. ‘The topside of the 
dise is connected to a pipe (in which is formed a siphon) 
leading either from the steam or water space of any one of 


| the boilers, to obtain the same pressure on both sides of the 





disc. The ure in the discharge pipe of the pump 
the under side of the diaphragm being greater than that in 

















bt Mier eee dee 





ENGINEERING 





[Jan. 31, 1873, 



















































































) l cation ie as { ws Shou * regula r The mean values of the temperatures, given in the above “The manner in which these diagrams were taken has 
'} Gnu vabens @ the feed pipes of the boilers lable, are calculated with a correction due to the respective already been stated, the movement of the engine being trans 
an increased pressure wiil at once be thrown on t ance? | surface of grate ofeach boiler, according to the supposition _ ferred to the coupling of the shafts of transmission. ‘Tho 
} side of the flexible disc, and the valve, J the steam pipe | that th iantity of coal consumed in each boiler was ap- | speed was kept constantly at about 40 revolutions: the 
: of the pump will be wed, apd will remain 80 a8 long as the proximately proportionate to the grate surface. valve motion remained unaltered, and the regulation was 

th ye - e me m the oie —e 7 + pa This Table offers a good explanation of the calor fic powers | thus effected by throttling only. The diagrams Figs. 2 a: 

f , carota aa * ray ores - ag - ft fuels At first it is clear that the tsof combus- 8 annexed, for example, show the result of the investicet 
7. : “ aed agreny deomoh on Ghat e Saar coal escaped with a} Dp ture than The mean pressure of steam was found to be 0.1125 atm 
gt . pe Soon... paéll out ¢ gh | e spindle f the check | tl f 4 I’ erg i It follows next that an ex- spheres, whence the total work of the engine, when runni 

; & : hates susie & 6 : ement of the machine. | t n of the heating surface would improve the useful without driving any machinery, was calculated as ? 

te I eo e¢ feed pipes can al! have a slight lead of Tect of t! all coal much more than that of the Saar coal indicated horse power, or to 6 per cent. of the work ‘ 

rs 52 of ga s allow ' p to move constantly at a | and that, therefore, the absolute heating value of the former | by the steam.® 

d Zi slow list at tter than the relative one given by Whilst the amount of the constant resistances was t 
« # working s weguiatoer Mr. Be rryman found much . t The heating surface was evid fixed, direct means were wanted fordetermining the varia 
bi; getting a proper vaive; but eventually | ' t for t Saar coal, as the boilers provided | resistances, increasing with the work done. 1 
; r llustpat hig By a simple arrange- | _ : y heaters reduced the temperatures of t lusion can be d with respect to the rf 
' Biat +. poppet vaiy s made to rotate on its ts of os ati to 284° Fahr. on tl , average, which e experimenta, Professor Lindé considers that a 

ie opening nusing a constant ar jal . . ; " . 
— ; ane and seat. The fork inside hasone | With a temper re of th ater in the boilers of about it of the circumstances will show 
then | a 1 ob eneniaacee 9 deg ay ‘ ' is a very favourable result. | increase he resistance due to the work done extends 

x sf te gs ey eer tends to rotate it | In the Fairbair oiler t ucts of c yustion escaped to a few, and not even the chief, parts of the eng I 
: ‘ s. The fork works between tw lars or | with a om te erature of 264 deg., but this was possibly friction of steam and pump pistons and rods, as weil as 

5 ?f d - w the valve ¢ y. nt of the \ low temperatures of the water power required for the motion of the valve gear, are a 

: lin t , ur ters Repeated observations have lately constant. The friction in the bearings of the fiv- 
SULZER ENGINE TRIALS AT AUGSBURG. |, t that se t ' res were in the first heater | wheel shaft and in the crosshead varies in the constru tion 
Se Comtluded from pa 105.8 { : ; and in the second heater | of the Sulzer engine (as the corresponding forces act con- 
5 | t be ied that the mbustion of the Penzberg 143.6 deg. Fahr. The temperature, however, of the products | trary to the weight) only in an insignificant manner, as 

k place under t vi f le « f on for tl na il could have been considerably | also the work in the air | p. Professor Lindé consid 
r ‘ than that of the Saar l action larver surfaces, which would have therefore, that the variable resistances wil! 

a. ? grates described above, by w : t at inf t @ mor as the quantity of than the constant ones, and he remarks that this su 
,. 3 of air flected and t gt of tl Ases than in the case of the Saar is confirmed by experiments made formerly with 
‘ ent the extremely caref * charg a similar construction, whilst the same result has 

; 4 : the orates Be thor hly experi j : W : : ' t the fluence of the preliminary obtained with other engines. Groszeteste and H : 
‘ i a ver f of the I tera as ‘ f the temperatures for examplef have found for a twin eng f W 
5 - ! ever rve i the escaping gas served for $ " 6 with that for | r 4. | system of about 200 horse power, 19.78 se PP for 
: I the boile re, ane the ext ft According to the grate and heating surface the tubular the engine when running unloaded, and 20.74 as t 
. of the walls, wer certainly unfav rat 
: * for the Saar coal. Still, the results iv 2 z 













the latter fuel are not far from the experi tally = y 4 siti. 




















* e s 1 a t 
f ‘ od ( 1 with a a1 
C., or 296.6% Fahr. of the « 
rw ht. Du 
; t coal, without an allowance i 
wa ntained i it, evaporated 6.65 1 ij) zy’ 
‘ 7 } f f Lf 
" it L lb. of water per pound of coal, « 
Scheurer's experiment, 
Pe et one of compari £ the 
of the two sorts of coal used duri: | 3 
| 
the xperiments, tl temperatures of t! . : 
may be used, these temperatures having t ‘ 
vals of every 10 minutes. It has beer — > 
f beilers N t j r eters c 
" th c.4 flues, whilst | 
, ; £ 
+ > i be introduced near | \ a 
7 > ; re the meters to : } a 
s of temperature f about ' . es aon 
; , ’ . ; ’ ! ’ t 
’ j = 
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‘ = x 
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ave produced f sinall coal t west tem rence between the i ated and effective work done by the 






















» s i yas $ Fa sirn | er. It was surpassed, lak the variable resistances as 25 per cent. « ful 
iz | al = ’ rau t t a t r a ir at i t es r. tl . re, as 1 5 I r ct nt ‘ I tne w rah 
re) ’ s al us wn by the Tat by the stean Lindé considers that the loss du 
f ' } Experiments with | to these variable resistances may be taken at the utmost as 
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rams were taken besides, with the engir = 

; I - 2 a . f transmission onl y—the belts running all ES 
. A nt ' WAS 1 " a ’ E 
. 7 ys. These diagrams showed a mean pres- : 





atm spheres, correspon ling to 128.2 horse 




















‘ ‘ ‘ oi ve Work Of the engine « 


+ “Bulletin de la Société Industrielle de Mulhouse,” 1869 
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Table C, showing the Quantities of Water Collected from Steam Traps and Steam Jackets, Vina hile: eee aed he a Penzberg 
9 und of coal, inclusive of get- ol 8.606 Ib. 
erate: > Ist sl 2nd ny." biloscodons 4th day. Total. ling up st and slag get Saar coal... 6.200 ,, 
; » 

Collecting vessel ER vo] 2885 2286.9 2479 | 9648 Temperature of the ccoaping } Praia 302 deg. F 

. ios ose . 93.25 29.7 2. 60. gases... ove oe ™ Antes 
vn  Cleft-hand side ve} 9008.7 3 sions | 129186 Sear coal... 309 ,, 

oes ac” (right-hand side . 2718 3032.4 2777.7 | 11262 Professor Lindé, in his report, remarks that the con- 
vss ays sumption of steam and coal per horse power were in reality 

I “ $192.3 8407.4 8429.2 331814 more favourable than shown by the numbers given above ; 

and he adds that it shoud especially be remembered: 1. 
That the work done by the steam was calculated a little too 
7 D.8 Mean Values of the Results Obtained for each of the Four Days, small on account of the vacuum having often been im- 
ee ee ee perfectly formed in the diagrams. 2. That the engine re 
ist Day. 2nd Day. 3rd Day. 4th Day. sistances have probably been taken too high. 3. That 
—— . water was to some extent lost in the boilers through leak- 
Mean | sures mm. age. 4. That a part of the water condensed in the steam 

. fi ri al pressure in atm 6.050 6.170 6.130 6.110 pipe, and which had to be deducted, escaped as steam. 
tir . 0.946 6.060 6.014 6.030 For these reasons he considers it probable that the hourly 
Differ 0104 0.110 0.116 0.080 consumption of steam per indicated horse power was 
: { ; g and s at 0 +2 7 0.1 867 0.1830 om scarcely more than 17 German pounds=-18.7 1b. English, 
t — ated j 0.180 0.192 and per effective horse power a little more than 
Vork 1 Se | . 18 German pounds, or 19.8 lb. English. He also further 
N r of revorunons vas soo] 28096 | 28212 28332 28410 refers to the circumstance that the quantity of water 
work in a . tos es . oe a ‘nt a ‘in ae 39 n4 injected during the days of the experiments was found 
, ssurc) § BR hand sideinatm. ... "1.9 ) “197. "2.065 2.02 to be insufficient, as proved by the diagrams, and that 
, { d Lett 4 te L835 1.93 1.980 194 perhaps also a greater lead for the exhaust valves would 
Work ) f Right-hand engine ... ...| 202.35 LIP. | 200.62 LHP. | 210.51 LHP. | 206.61 Lap, | BAY® deen of advantage. In fact, alterations made in 
power pl 187.70 LHP. | 196.10 LHP. | 199.54 LHP. | 198.36 LHP, | Sat direction have improved the working of the engine, 
: Total eo ad 389.55 LIP. | 396.72 LELP. | 410.05 LHP. | 404.95 LELP, and Professor Lindé states that diagrams subsequently 
( } f Water. Ib Ib. Ib taken show a very good and uniform vacuum during the 

f mear per 18.43° C.) 90553 95776 96789 whole stroke. F 

“ 88232 93320 94277 In concluding our account of the experiments at Augs- 
( t um pipes, in 2385 2226 2479 burg, we must again express our regret that the observa- 
5 wkets ) Right-hand side in Ibs 2718 8032 | ‘ tions were net checked by recording the quantities of con- 
. § Li - OO? 8128 2993 i 3 densing water used and its rise of temperature, on the 
Total... ove 572 6160 5656 | 5905 system introduced by Mr. B. W. Farey and Mr. B. Donkin, 
j nsumption of steam per indicated horse power | jun. Judging from Professor Lindé’s able and interesting 
one oes 19,204 19.881 18.56 19.712 report, the experiments at Augsburg appear to have been 

; umption of steam per effective horse power ms tee made with every care, but the results obtained are so far 

20.703 1.322 19.917 | 21.146 emuantidinn! ascnanthentneie. ; . 
eptional—particularly when the far from good vacuum 
Consumption of F } is considered—that a system of trial which would have 
] rg small coal in Ibs. . on te . 27396 28207 ses ase afforded a complete ‘check upon other observations would 
s oden 1.) ... ‘ an ay —— 15184 have possessed especial value. 
> a . Utes sae ra j 1593 
\ irplus ) eee ove ose eee eve weil 2082 2143 : 

Quantity of water evaporated per |b. of coal in Ibs. 3.349 6.37 : 
1antity of water after reducing temperature of Woopes Rattways.—There are upwards of 100 miles of 
feed water to C. ¥2 al ahi =A 8.257 6.20 wooden railway in operation in the rovinee of Quebec 

Quantity of water, and after deducting surplus (Canada). The gauge is 4{t.8hin. The running time is 
water in Ibs.... ess _ eee dee 3.504 about 16 miles per hour, but trains have been run at the 

(d) Quantity of water, and after deducting contents of rate of 35 miles per hour over these humble but useful lines. 
slaw im Ihe. ae We leer mam 4.380 6.654 The rails are made of maple, 4 ft. by 7in.; they are set up 

- on sumption f coal (from 6) per indicated horse edgeways and are notched into crossties 4 in. deep, and are 

. es ss a ae 5.854 3.251 held down by two wedges in the notch on the outside of the 

nsumption of coal per effective horse power 6.056 3.495 rails. The ties are 8 in. thick, and they are laid 20 in. apart. 
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\tmospheres. 
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pe ove ove 
i the steam pipes t 
ylnders during the 
i pressure oo 2 
{ arithn ical 
as the true mean ] 
nosphere, 0.12 atmosphe 


notwithstandin 





by the engine; and as he 
variable resistances may 
es that the effective 
experiments were 

[he loss in the pressure 


the boilers to the engine 


st 2nd 3rd) 4th Total 
ny- day. day. day. mean. 
5.19 14,5.15 56.132 
5.17 5.18 5.14 5,122 

3 56.016 

78 4.934.457 4.89. 4.8069 


@ pressures in 
ressure, the total loss is 
re only having been lost 


heir length of 64 metres 


5 





26172.71b., or 7 per cent. 
was condensed in the steam 


of the quantity of feed water 
jackets. It cannot be decided 


& priort whether these 26172.7 Ib. resulted solely from 


the steam coming into con 


tact with the surfaces of the 


cylinder and the jackets, or whether a part of the condensed 


water had been carried forw 
against the latter suppositior 
, water was discharged tl 






le 
degre 


With respect to the 


ard from the steam pipes; but 
1 we have the facts that scarcely 
rough the blewing-off pipe at 


entrance into the cylinder. 


e of saturation of the steam in 


the cylinders, the examination of the curve of expansion 


} 





shows that the steam, after having entered into the cylin- 


ders, contained a very moderate proportion of water, which, 
under the influence of the heat absorbed by the surfaces of 
the cylinders (from the steam jacket) disappeared already 
during the first half of the stroke, whence the steam must 
have been quite dry at the end of the stroke. 

Finally, it may be stated that the average temperature 
of the water injected into the condensers was 45.5 deg. 
Fahr., and the temperature in the condensers 100.9 deg 
Fabr., which temper 1 corresponds with a steam pres 
sure of 0.07 atmo res, whilst an average pressure of 





0.186 atmospheres was 


Table Showing the Result 


bserved, 


s of the Experiments—Mean 


I juantity of water from the condensed steam was Values of the Four Daye. 
first, from the vessel for the accumulation of this Pressure at the end of the steam pipes... 5.02 atm. 
itside the engine house; second, through a | Pressure in the condenser a7 ‘bs a Oe 
pipe in the engine house directly before the en- about 10 per 
the steam jackets; third, from the steam Proportion of expansion eee cent of the 
d The Table C, a gives the weight of the stroke. 
water English pounds) de d from these places : w ork done by the steam* eee oes 100.34 LHP. 
, g in ¢ above Table, that por tion Effective work done by the engine 370 HP. 
whict ed at t openings as ' Indicated horse tai 
~ of 4 t th pr ssure. If | ourly consumption of} j power . 19.816 Ib. 
7 - steam per* se re | Effective horse 
ra th x r ite exit is taken as power 20.6 - 
: heat would be liberated | prourty consump- Per indi- Penzberg 
w . : the weight of the tion of coal, in- cated } { small coal 5,634 
wat Strictly considered, elusive of getting “) horse '“) Saar coal 
! g Table have to be up steam, and in- { power j { Rheden I ) 3.251 
rhe t santity of water obtained elusive of slag l’er effec- ae ee 
e ste im on the way from (temperature of j _ tive ae 6.056 ,, 
rs to the « i e four days « f the ex- feeding water = i horse ( Saar ese! 4.496 . 
swa s 35946 ) per cent. of the quantity ° degrees. power 
ma gs - belles, which quantity wpe * Reduced to the English standard, this power, as already 
ei He UI at quantity of condensed steam, explained, becomes 3‘4.8 indicated horse power, whilst 
re only bave been derived from the the consumption of water becomes 19.6 1b. per indicated 
a pipes ssel and blow-off pipe), whilst | horse power per hour. 





The cars have four wheels, and some of the engines used 
weigh 30 tons. In frosty weather the driving wheels have 
less adhesion than on metal rails, but no considerable diffi- 
culty is experienced from this cause. The rails will last from 
two to four years, according to the quality of the timber 
used, and the amount of trafic obtained and accommodated. 





Screntiric anp Mrecnanticat Socrery, Mancrester.— 
The third ordinary meeting of this Society was held on 
Wednesday last, the 22nd inst., Mr. H. W. Herman, C.E., 
Vice-President in the chair. There was a numerous attend- 
ance. Professor Osborne Reynolds, M.A., C.E., Vice- 
President, protessor of Engineering at Owen's College read 
a very able paper on a most important subject pertaining to 
constructive science, “The Strength of Materials” with 
special considerations “ On Sudden Fluctuations in the shape 
Structures.” The paper, which oceupied about an hour, 
was most attentively listened to, and followed by a short 
discussion in which Messrs. Shepherd, Sumpson, 5. G. 
Lynde, the chairman, and others took part, and in the 
course of which some very interesting proofs from actual 
practice were related, which substantiated some of the state 
ments made by the learned professor im a méOst striking 
manner. The usual vote of thanks were accorded to the 
professor for his valuable paper and the interest he took in 
the society, and to the chairman, the meeting separating at 
half past nine. The next meeting will be held on Wednes- 
day the 12th of February. 

———— 


Toe Patent Pies axp Borer Fovurpry Company 
(Limitep) —We notice that the prospectus has been issued 
of a company bearing the foregoing title, which is being 
formed to purchase the patents of Mr. I. 5. Truss for pipe- 
joints, boilers and beating coils, and also the goodwill of the 
Crown Works, Friar-street, 5.E., where the manufacture of 
these articles, as well as a general founder's business, has 
been carried on. The pipe joints and heating coils made 
under Mr. Truss’s patents have @ good reputation, and it is 
stated that the object in forming the company is to obtain 
increased eapital, and to make such extensions in the manu- 
facturing appliances as will enable the demand to be met. 
The sum to be paid to the vendor for the leasehold and free- 
bold property, buildings, and general plant in Friar-street 

gether with the absolute use of the patents, is 15,0001, in 
cash, and 25,000/, in paid up shares, these shares to take no 
dividend until 6 per cent. has been earned on the paid-up 
capital, and enough has been earned to carry 1 per cent. to 

reserve — The capital of the company is 80,000/. in 
16,000 shares of 51. each, of which 11,000 shares are now 
offered to the public. The direction includes the names of 
several men well known for their practical experience in the 


the 





management of large factories. 
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AND MATCHING MACHINE. 


CONSTRUCTED BY MESSRS. RICHARDS, LONDON, AND KELLEY, ENGINEERS, PHILADELPHIA 





Tae lumber used in England being mainly cut from deals 
instead of logs, is quite narrow compared to that found in the 
markets in North America Our planing machines are 
rarely arranged to plane pieces more than 14 in. wide, while 
in America machines to plane to 24 in. and even 50 in. wide 
have to be used, and it is but rarely that one is made of a 
less width than 24 in. 7 

Flooring and ceiling is in the United States and Canada 
an article of merchandise, pre pared in vast quantities in 
planing mills, but never by builders, as in England; in fact 
the prices of planing, regulated by competition, are such that 
no builder can prepare his own stuff as cheaply as it may 
be procured in the market. 

Chis state of the lumber system, as will be readily supposed, 
leads to a competition between the different mills, and the 
machines of different makers, just as in any case when there 
is a open market for a product, the manufacture of which is 
well understood ; and the capacity of a planing machine and 
ite various requirements are as well known in the United 
States as those of a steam engine in our own country. 

The machine we illustrate, above, has been designed and 
constructed by Messrs. Richards, London, and Kelley, of 
Philadelphia, and it is, in some respects, a departure from 
the standard American planing and matching machine, in- 
asmuch as while it retains all the needed functions, there is 
a greater simplicity of arrangement and fewer details. There 
is, however, one thing added which so far as we are aware is 
a new feature in machines of this class—a pneumatic fan 
to collect and carry off the shavings and dust. This fan is 
attached to and forms an integral part of the machine, being 
driven from the same countershaft as the cutter-heads, and, 
of course, starting and stopping with the work. 

The shavings are collected in the hood seen in section on 
the top of the machine in front of the main cutting cylinder, 
whence they are drawn into the fan casing at the rear end 
of the machine, and then expelled through the vertical pipe 
and carried to the boiler-room or elsewhere, as may be re- 
quired. The following specification will enable our readers 
to form an estimate of the capacity of the machine, which is 
the smallest of three sizes made by the firm named. 

Receives stuff for surfacing to 24 in. x 5 in. 

Planes, tongues, and grooves to 14 in. x 6 in. 

Main cutter block of steel 6iin. diameter, with three 
knives. 

Matching heads of stee] 64 in. diameter, with three cutters 
each. 

Aggregated width of belting to cutters 17 in. 

Speed of cutters 6750 ft. per minute. 

Aggregate of edge movement for each block 20,250 ft. a 
minute. 

Number of revolutions for each cutting spindle 4900 a 
minute. 

Main cutter spindle, steel, 2 in. diameter. 

Matching spindles, steel, 1} in. diameter 

The expansion gearing is of cast steel throughout, the 
spindle bearings of brass. 

Rate of feed 40 to 60 lineal feet a minute. 

The feeding rolls, six in number, are 6 in. in diameter, 
all driven by gearing. The front or first rolls are all raised 
simultaneously by means of the hand-wheel shown, which 
operates a chain that passes around and turns four adjusting 
screws at the same time. This pian we deem more simp 
and quite as effective as that of employing the bevel gearing 
which has hitherto been used for the purpose. 


Bessemer Works 18 Avereatia.—We have only space 
to allude to the prospectus of a proposed company for 
purchasing some iron and coal mines, and considerable plant 
in New South Wales, about 50 miles from the town of Sydney. 
We shall take an early opportunity of referring at greater 
length to this undertaking; meanwhile we may mention 
that the company is formed with an exceptionally good 
board of directors that only a comparatively smal! capital is 
required (200.0001), and that the prospects of success, if the 
undertaking be well conducted, appear undoubted. 











GLASS GAUGE TUBES 
To raz Epitor oy Exainegninea. 
Srr,—The difficulties due to the fracture of the glass 


s of steam boilers are sufficiently 


} 
D- 


tubes of the water caug: 
known to all practical engineers. The glass tubes are o 
tained from various sources, and even the best of them 
often last but a short time only, especially if the steam 
boilers are unprotected by a house or roof, as is generally 
the case in iron works. In order to avoid the trouble con 
sequent upon the frequent bursting and breaking of the 
glasses, I have constructed a water-gauge which I have 
applied at my works here for several years with great 
success, and I have thought that a 











description of this arrangement { WA 
might be of interest to some of Ni 
your readers, and might induce 4 WN 
them to try it, as it is very simple, i yh 
and may be easily applied anywhere uf t 
without trouble or expense. 43 N 
Instead of one cylindrical tube of B : R 
glass, I take two tubes of equal q NN 
length, the outside diameter of one 3 f 
tube being large enough to enable 3 h 
the tube to fit in the usual manner ; 
in the brass tube of the gauge cocks, \ 
whilst the inside diameter must be q 8 
sufficiently large (a few millimetres N 
are required only for the thickness : 





of the tube) to allow of the intro- 
duction of the second tube, leaving 
a space of one or two millimetres 
between the two glass tubes. At 
both ends of the tubes, and in the 
space between them, is fitted a small 
piece of caoutchouc tube about two 
centimetres long, in such a manner 
that it firmly surrounds the inner 
tube, and is thus pressed at the 
same time firmly against the inside 





















circumference of the outer of larger m 
Zs 
tube. WA 
The double glass tube thus formed aS 
is used in the same manner as an RAV 


3 
i 
+ 


linary gauge glass; the hole in 


or 
the brass tube of the gauge cocks 


through which steam and water is admitted is generally so 
’ 


sinall that it is still less than that of the inner glass tube. | 


The gauge glass being fitted into the mountings in the 
ordinary manner by india-rubber rings and brass nuts, the 
water and steam cannot press upon the caoutchouc ring 
between the two glass tubes, and the water rises through 
the inner tube, which is protected from any external changes 
of temperature by the larger tube, whence the probabilities 
of bursting are considerably diminished. 
} 


it is advisable to grind the glass tubes at both ends in | 


rder to remove the scarcely perceptible cracks caused by 

cutting or breaking of the tubes into the proper lengths. 
No pressure existing in the space between the two tubes, the 
outer one need not be very thick, and no special sort of glass 


is required even for the inner tube, the ordinary tabing used 


in chemical laboratories being the best for that purpose, | 


hese double glass tubes will cost perhaps less, but certainly 
not more than the ordinary water gauges made of specially 
prepared thicker glass tubes. Thin glass tubes are always 
better than thick ones. I consider this simple arrangement 
the best that I am acquainted with. 
Yours very truly, 
Franz BUTTGENBACH. 

Neusser Hitte, Rhenish Prussia, January 19, 1873. 














WATER TUBE SECTIONAL BOILERS. 
To THe Epitor ov ENGINKERING. : 

Srm,—In a paper headed “Remarks on Marine Engine 
Design,” in this year’s “Annual of the Royal School of 
Naval Architecture and Marine Engineering,” I find the 
following statement: “In one tube boiler the evaporative 
power per pound of coal was only 3 lb. of water from 100 deg., 
and at the atmospheric pressure, but at a pressure of 55 |b., 
the same boiler gave 10.27 Ib.” 

The general character of the paper is not calculated to 
inspire me with confidence in the figures of the writer, whose 
aim appears to be to throw serious doubt upon the efficiency 
of “tube boilers,” more especially when not working at 
extremely high pressures. The evaporation of 10.27 lb. of 
water per pound of coal is, however, a very good performance 

| indeed, and the pressure of 55 |b. is anything but high. 
May I ask, sir, whether you are aware of any authenticated 
| experiments which will corroborate this statement, and 
| whether the limit at which the increase of efficiency ceases 
has been ascertained ? ; 
| Probably some of your readers who have had practical 
experience with boilers of this description can throw light 
upon the question which possesses considerable interest in 

| view of the fact that “ tubulous” boilers appear to be coming 
largely into use, 





} I am, Sir, your obedient Servant, 

| QUERY. 
| DRYING CHEMICAL SALTS. 

To Tue Eprtror ov ENGINRERING. 

| 


Srr,—As a constant reader of your valuable paper I will 
| take it asa favour your inserting in your first number the 
| following inquiry : : ; 

“Can any of your numerous readers give me information 

of the best means now in practical operation for drying 4 
chemical salt of tolerably large-sized crystals in large 
quantities ? The hydro-extractor has been tried, but not given 
| satisfactory results; there may be different kinds of them, 


| however.” 
Yours truly, 
J. L. SCOTLAND. 
Glasgow, January 27, 1873. 


| 
| 
| “A SUGGESTION. 





To THs Epiror or ENGINEERING. 
Srr,—Will you kindly allow me space in your journal for 
the following suggestion, viz., the formation of a Civil En- 
| gineers and Baiwey Employés Co-operative Association. The 
| individual advantages derived by members of similar associa- 
tions render it unnecessary for me to recapitulate them. 
Those to whom I have mentioned the subject highly approve 
of it, and I trust it may have your support. 
Any inquiries on this I shall be happy to reply to. 
I am yours faithfully, 
H. C. CovrTHarp. 
26, Duke-street, Westminster, 8.W., Jan. 29, 1873. 
THE CLEVELAND DISTRICT. 
| To Tur Eprror or Ex@rneeRine. 

Srz,—In your issue of the 10th inst. I observe an article 
on the Cleveland District containing a paragraph describing 
the mines and works at Skinningrove as the pe of 
Messrs. Ross, Willis, and Co. he mines and works in 
question belong to the Loftus Iron Company (Limited), and 
not to Messrs. Ross, Willis, and Co. as stated. Kindly 
correct this error in your next issue. 

Yours truly, 
Joun Wesrray, Managing Director. 
London, January 24, 1873. 


Progress 1s Costa Rica.—At Port Lineon, Mr. Nanne 
has arranged for the erection of a lighthouse for the greater 
security of vessels entering the harbour. A machine shop 
at the port has been organised with an adequate amount of 
steam power. Some thirty mechanics were employed at the 
last dates at the lathes and forges. 
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4 rnecest report of Mr. L. E. Fletcher, the chief engineer 
to the Manchester Steam Users’ Association, contains the 
following notes on “ downtake” boilers. The points to 
which Mr. Fletcher diretts attention are so important that 
we reprint his remarks in full. 

“A ease of dangerous fractare met with during the past 
month occurred at the bottom of an internally fired mill 
boiler of patent ‘ Downtake’ construction, with a horse-shoe 
shaped flue tube, and as similar fractures and other signs of 
weakness have manifested themselves from time to time at 
the bottom of other boilers of this type, it is thought well to 
go into this matter somewhat in detail on the present occa- 

As the construction of the boiler is peculiar, four cute 
are appended, a consultation of which, with the following 
escription, will, it is trusted, make the whole matter clear. 


n 


then 
underneath it return on the other side from front to back 
pass off tothe chimney. The course of the flames, it will be 
seen, is tortuous, but the patentees consider that advan 
is to be derived therefrom, both in economy of fuel and 


| endurance of the boiler. 


“ This peculiar construction has serious objections. In the 


| 
| ‘ Lancashire’ boiler the flue tubes running from one end to 
the other form most valuable ties, which not only support the 


flat ends, but also lash together the external shell longitudi- 


nally, which is of great importance in the event of rupture | 


at any of the transverse or circumferential seams of rivets. 
For the want of such a tie the plain cylindrical externally 
fired boiler frequently rends in two pieces at one of the ring 
seams of rivets, from which serious explosions result. In the 
* Downtake’ boiler, as the flue tubes do not run through from 
end to end, the longitudinal tie they would otherwise afford 


Fra. 1. 
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| their energy before touching the outer shell, in the ‘ 


, take’ boiler the flames immediately after qui the furnace 
| pass under the outer shell, so that this boiler, it has 
, an internal furnace, is to a great extent fired externally. All 


F 


_ the experience the Association has accumulated is decidedly 
| in favour of internal firing rather than external, and there- 
| fore it cannot approve of the mode in i 
| boiler is heated. Large boiler shells, 
| meter, worked up to such high 

ployed, viz., 70 or 751b. on 

enough to do to resist the strain induced b 
| nally without being subjected i 

flames externally, especially when the water is 


tice Such then are the Rs pew y to the ‘ Downtake’ 
Not only is it complicated, and the course 




















il yrffrrwgwTw4l OOOV000#27 


Fie. 3. 














Pa Z| 


_— ~~ 









































Eee 


“This patent ‘ Downtake’ boiler with a horse-shoe shaped 
flue tube is a modification of the ‘ Lancashire’ boiler. Like 
it, it is set horizontally, is cylindrical in the outer shell, is 
flat ended, and contains a couple of internal furnaces. It 
iiffers, however, from the ‘ Lancashire’ boiler in this material 
point, that the furnace tubes, instead of running right 
through from one end of the boiler to the other, scarcely 
extend half way, and terminate in ‘ Downtakes’ connected 
with the bottom of the outer shell through which holes are cut 






ee 


is severed. To meet this the Association has urged the in- 


troduction of substantial longitudinal bolt stays, and in the | 


more recent constructions the boilers are strengthened by 
two of these stays running from one end of the boiler to the 
other above the furnace tubes, as well as by two running 
between them, lashed at one end to the horse-shoe shaped 
flue and at the other to the front end plate. It will be seen 


| that in the engravings accompanying this report there is but 


for the passage of the flames, while the flue tubes, instead of | 


being a continuation of the furnace tubes, are quite separate 
from them and wrought into a single flue of horse-shoe shape, 
having its ends attached to the back end plate. In the 
‘ Lancashire’ boiler the flames from the furnaces pass right 
through the flue tubes in a direct line to the back, when they 
traverse the outer shell, firstly under the bottom and secondly 
along the sides, and then pass off to the chimney. In the 
‘ Downtake’ boiler the flames immediately after quitting the 
furnaces through the ‘ Downtakes’ to the bottom of the | 


shell, and along underneath it till they reach the back of the | p 


boiler, when they enter the horse-shoe shaped flue, passing up 


one longitudinal bolt stay shown above the furnace crowns, | 


while some of these ‘ Downtake’ boilers of earlier date were 
made without any longitudinal bolt stays at all. 

“ But the loss of longitudinal strength is not the only ob- 
jection to which these boilers are open. 
flames from the furnaces through the bottom of the external 


shell neceasitates two outlets being cut through it, measuring | 


as much as 2 ft. in diameter. These have a very weakening 
effect, and are opposed to all modern boiler-making practice, 
in which cutting holes in the shells is avoided as much 
as possible, steam domes having been given up for this 


« Purther, while in the case of the ‘Lancashire’ boiler the | 


The passage of the | 


| as already stated, to get additional stays put 









| tuous, but its construction is faulty, inasmuch as, firstly, the 
| furnace and flue tubes are severed, in consequence of which 
| the longitudinal tie they would otherwise afford is lost ; 
| secondly, two large openings have to be made in the bottom 
of the shell for the downtake outlets ; and, thirdly, the flames 
| are allowed to act on the bottom of the shell immediately 
| after leaving the furnaces. 

“ Having now stated the objections to the construction of 
| the boiler, particulars of the defects manifested in its working 
| may be given. In the boiler re nted in the cuts given 
| with this report, the plate at the bottom of the external shell 
| was found to be completely severed between the two down- 
| takes, which (See Fig. 4) was of the more im asthe 
| shell was already weakened at that part by the large downtake 
| openings. This rent was first discovered on getting up steam 

on Monday morning. When the steam was raised to a re 

of about 18lb., the water was noticed to fall rapidly in the 
oa water tube, in consequence of which the attendant drew 
bis fires, and on getting into the external flues found that the 
boiler was leaking, and that the plate between the downtakes 
had rent, as already described. In another case a boiler of 
similar construction was found to be rent for a length of about 

2 ft. close to the overlap of the first circumferential seam of 

rivets behind the downtakes, while in the plate immediately 

between the downtakes a fracture from each of the openings, 
| about 3 or 4in. long, had run into the body of the plate, thus 
| nearly cutting it in two. In a third case the vertical plate 
stays at the bottom of the horse-shoe shaped tube had led to 
a lodgment of incrustation, in consequence of which, from the 
action of the flames upon the outer shell, the plates were 
fractured for a length of 4 in. under one stay, and 8 in. under 
another. In two other cases fractures were found springing 
from the rivet holes in the outer shells round the downtake 
openings, while in a third the plate immediately behind the 
downtake openings was found to be bulged downwards, and 
| to show evident signs of straining from the action of the 

flames. This bulging, which is the result of overheating, 
has been met with in another boiler of very similar construc- 
| tion to those under consideration, though in that case the 
two furnaces, instead of having each ite own independent 
outlet, ran into one. The action of the flames on the bottom 
of the shell was the same, however, in each case. 

“When this t ‘ Downtake’ boiler was first brought 
out, the Association viewed it with considerable ey in 
consequence of its loss of longitudinal! strength, the large 
openings cut in the bottom, and the action of the flames 
| upon the outer shell, and it has not failed to express those 
| views to the members on every suitable ity, and 
in to meet the 


‘er, 


difficulty as far as possible. The Association, 
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| means of the Milroy Excavator, a description o 
before the Institution. The gr 
which th ylinders were sunk consisted prin 

ylinders were impeded by « 


has felt some delicacy, perhaps too much delicacy 
forcing its own views leat it sh tis : 





already been read 
ing triaiws that might ultimate I 


has not, therefore 
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f which had | to take place from the springing and wear of the parts when 








holly 


/ recent ion and thus qu sunk between the months of August, 1870, and Ji 
< tis n th Aas 1872, but from that per i a large dednction should be made | 
: f h the sinking was wh 
























evers themselves are locked, 
the whole 


and through | the 
y of sand, | being then exposed to 
but when the 


strain of the pull or 





i piles and | lever; 
, j 


» of the line | to the pressure of the fingers upon the detent handle. 1) 





than warning ite members tie-rods ; about a dozen cylinders in the centre 

was attendant on the use of ‘ intered a bed of rotten sandstone, from 2 to 7 ft. thick, | latter principle is adopted in the improved apparatus de. 

ther to put in extra stays as and a nest f boulders, which were fre juentiy met with | scribe 1, in which the detent of each lever is locked by means 
e pressures. The defects, howe throughout, had to be brought up in sinking the last ten | of a sliding rod passing down from the detent, and carry ng 
, themselves in their working, cylinders. The whole of the one hundred cylinders were ting tapped at the bottom, which bears upon tl 





uary, ft a rocker that turns freely upon a horizontal shaft 

gs the main shaft on which the levers a 
This tappet is pressed down when the d 

is moved to release the lever anda second ar 
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} r ta r l . hers theref tially suspend | 
P| take rs must be good enough to understa that the The causes already referred to, and the unavoidable jam- | the opposite side of the rocker is thereby pressed up under 
J » rnestiy r to cut tt whtakes a ming of the cylinders, rendered very heavy weighting neces- | the corresponding tappet f the a ljoiming lever, s . 
< ih " ' ‘ . i to i . a sary A load of 7 ewt. per superficial foot of frictional sur- | to lock the detent of that lever, and prevent its re 
5 str rna ibes r right through fr " va tired: and to provide for this load, 9% tons of | The rocker shaft passes through a curved slot in ¢ 
pee r r Ll also to 1 r ast n weights were kept on the ground. The weights | bottom of the first lever, and the rocker is held its p 
Be iterr ‘ N r wer t i ameter as t wells h whilst traversing the slot, so that the detent of t 
Tb ‘ \ ar weig 1 t A hea i ver tinues securely ked until the first lever is br 
be + ‘ r ‘ t : at ft same t t r va back t ts original posit tl mere raising ‘ 
’ ‘ | a t g v nequai distr i n { the first lever is sufficient to effect this locking 
. rs " Da A t use wher s or pig iron were used In effected in either the r forward posit 
" ax a sha ies are r a i sinking t ast few feet ) sual acl was sixty-tw ir evers I mutual if larg r 
, 10 tor ‘ with the weight of tl s 4 rs req fat a < ju n i efi i by 
x S tor ia 100 tons as th aa ome Ssary | extension of ¢t Ss apparatus, having f 6 the rocker s 
CYLINDER FOUNDATIONS r which has been nearly a year in reg work. Int “ 
in f the Institution of Civil Eng . i s was t system pursued by the author in making and f a distant signal, worked by a pair f ng wires f 
: t M lr. Hawks ’r ' ‘ r : gt vier raof the Plantation Quay Th ‘ {| signal box, the changes of ler gthin the wires causé 
8) 2 ad was im ( slor ( ' : fra sin t manner scribed was found to secure straight expansion or contraction, from s of temperatu 
t : | kweork and §& work } nes 1 t f size, a reducti n of the externa prevented from int rfering with the corre actior 
, *{ M ‘ ] ct Of this paper ti . yie ar I yas th surface. and an av lance of contusion | signals by means of a self-actir g compensating appa 
a nt e of the cylinders, The chief advantage, however, | consisting of a shaft that bas a radia! y nt hor 
. stion a descript was r was it { increase in the rate at which such a work | having its inner end carried in a bearing pivot d y r 
. \ 4 yiasa “ i : the hand lever working the signal, ar t ‘ nd tra 
? * M 1 Wot ‘ \ | ‘ I " ‘ r n, concret fer from brick | along a curved guide-rail. The inner er t shaft 
: ‘ y availa r ; y t that they ist N frat r r connected to the hand lever working t sigt 
f af g to I k t rnalas w ss a x rame | t iter nd carries a pulley, round w h the pair wires 
if » fos ities and he Zz “ hern, t n was | from tl} signal are fixed; and a suspended weight 
' } re me works was fT rm f ex W hen their relativ st was ia ipon the e1 f the shaft, and pu ing it n the 
b » the tru s af . . was } “ ferred, as t | x rection to the signal wires, keeps them always in u 
} to 2 - . : te a rt fra Was 60 8 at it | tension, whatever change of length may occur. When a 
‘ n . I . r | er ur " kK 1; single wire only is used for working the signal, a rack w 
‘ } J ’ ner - Ss 4 g pau s used to | i the shaft in its y 
U.t to rey t | ‘ : } butier Mr. Kans A 1 W st th t S$ in action, the paul being pressed cy 
- ' r uter ay t 4 8 as tha ’ y rack by } rota Dn f a cam upon the aft \ 
I ; H ' t " at ‘ ‘ ably vorking l ft and compensating appara 
sion r det 7 r . f nders ma sank, | was exh 1 in action. 
along t " lave t ‘ at Her Ww n the Thar some ¢x- The meeting th terminated. 
ylinders, and subsequently to brick cylinder: j per tal cylinders wit te success. They were 8 In the evening a number of the members and their friends 
rr t* that, in 1870, an arrangement was made with the | in diameter, and 9 im. thick. The courses or rings were | d gether, in celebration of the twenty.sixth anniver- 
n wit the ste Mr. Braese’s 4 n lin frames, and were cemented t gether wit th sary of the Institution. : 
Inst. (.E.. ¢ ‘ tin brick . ra. t ! t fw ; y wer m posed. 
a] | r ta “ N | anta r Ff ’ ar t ! kr ™m Ch ist? t ns t was ev tent that by t . - = ———< 
- © fe arves ‘ gout { ( ra s or is, not only might t 1 form k well} — 
\ r a brief introductory eacTiy n f thi work, th De constructed mor 110k ind satistaetorily, and concrete | y GUNS AND ARMOTI R. 
" fined } remarks to a novel manner of making | and other materia ma available for cylindrical foun-| Fraser's Maga states that the artillery duel off Port- 
rick cy re, to the uo f king ations, but every variety form might be prod i, suited | land on the oth July last, resulting, as it did, in the si 
to t) me sl arra . \ const tion and of situati W tid at of the gun by the armour, has revived the genera 
t : t work . i ng on the different m fications, the a r drew a interest in this question Artillerists, nettled at the pul 
Pla : nm ¢ was ' 1 é r n of th « er suggested by failure of the gun, have set themselves to work to explain 
ers, sunk in a j tog sinking evyiinders in s | that the systew of rifling, which fficially reported to have 
¢ for » ler h « 100 yards of l . ‘¥ r I ilty was to a at nt v t lecidedly the lowest velocities,” must have decidedly tl 
bet nl we 1 of. 4 ick 4 as . y ations of lors. i rporat \ ast penetration. And critically examining the al 
, : . : " ] ha ‘ x ther, and sinking t tog al trivances whico cause the French rifling le- 
M4 at t : ts tact, where t yw r y, by so shaping them that a number . y th west ve ies,”” they trace it to tl system f 
4 “ g g ‘ ‘ pr ting ! ssary, be tied into each other in a ‘ i gt shot on two points nearly under its centre of 
= : s} . ¥ manner alter they were sunk. ihe most sa y | gravity, and of ntrating the rotatory effort upon or f 
, I , ‘ . was a wa ‘ » combination might be produced was by ey s. Thiss rifle-bearing, as it is called, fails t 
w water ers w sunk wo, three, or more cylinders, so that t uly a to centre the projectile in the barrel, and th 
3 ‘ waar “ ‘ tours each other; and the « ) smight | rreguiar ns within the gun cause the absorptior 
: pleted, and dredged toa f2 w low ked by ng at I f ‘ a | power, as lenced by the marks made upon the bore upon 
’ s leaving a ler f about 14 ft ' r ‘ a ¢ » excavated and with con- | the rifle-bearings, and upon the base of the shot. Moreover, 
> . gv ‘ . I au lilu ns angements for f lations hese irreguiar motions gri atly imerease in vio! e wh 
i . f. abos w-water ark , ¥y walls w l explained. ler urges are employed, causing accumulations of 
z “ ‘ to the bott ea to g author directed attention advan- | gas nd the shot, which further enhance the irregu 
Y | ‘ ng, and to prot the r , sw non-metallic cyl rs possess ! r ari ar limit these motions and accumulations, the 
: ng influences, when t cylinders were iw , I principal one alluded was first | pow urge is reduced far below that which the bor 
i ® eat a eT at 1a ‘ h " t rca x ser prices Was mu Ta i ny ! i t rwis isciuily consume, with ac rresponding 
: . : ) at 1 s ably I ar th rest of ¢ y ar fference an iron cylinder was a r ai, |} Minution velocity and pe rt rating power. l the s 
: ‘ was wan ordinary reta * wa a skin to which a weig uring body or lining | were free to escape along the centre of the bore without 
: A I ‘ riginally was tha m nl ‘ g whereas brick and concrete we were r thus wedging its rifle-be gs, over the edges of the grooves, 
: . * 1 ar “ri “ pr g wow . sustaining considerable pressu In short t would t have “d ledly the lowest v: 5 and 
mh ft ter at , ! “ t, and ‘ sides being dearer, must, w sunk, r artillery it T Portland might have had a very different 
: 5 ¢ “ , hay " Ast . was ex ast a lining, which it was evident could its t res 
: \ ‘ g t zg t sunk w at the costly addition of the metallic skiz | However, the encounter between the 25-ton gun of the 
bd i . \ : Hotspur, at the i4-in. plate protecting the front of 
. > y . . , the Glatton’s turret does not dishearten artillerists. Tr 
f ? " $ in. in br ; ~ br r LOCKING GEAR FOR POINTS AND neit the 25-ton 1 eth p Narse lara aves t employ 
1 " . SIGNALS 1 powder they could usefully burn I they 
7 3 . 4 ] wenty-sixt nniversary meeting i rs iv lectiediy the lowest velocities, and conseq ntiv 
* t s brick h n of } anical Eng rs, | n Thurs-/| 1 weak “ Irue, they have very smal! er rance 
+ Fe j . : ‘ n the lect theatre of M ! and cant be fired ntinuously, or with high ¢ itions, 
BAY : “ ' : ( \\ : Siemens, } | i) I rw r pr t s st t 
a f 1 I sider n t air uper was ad g ga But cause 13 va 
“ 5 ‘ putt g an I i uratus Working an principa the S Arch ture 
a } ‘ ( gi way Sig sa ‘ by Mr. W am | t t bt an ation nsent i a 
6 A , t s wick The vers working the \v t anicians and neers w had ever con 
“ 4¥ .w “ rt satr way jar ns ar tat $s ar A reed was a y unanu nation { 
» 7? rrar oh at ast mutually | the ‘ W a syste f rifling, and tl ad ne ard 
p Py “ . g ans rider at sa y may ny ser $ Geler it Nob ly has oug it Lise for 
rr af ‘ Z i g , for any signal or point t British-built ordnanc Nobody has ought but blame for th 
i a} n ‘ ' ‘ ,liow any train to pass, unless all che neces- | misapplication of power within them. Hardly a simple 
, ¢ z 4 been pre isly so placed as t juarterly training practice takes place in the [ritish fleet with- 
f ges ser g ‘ . " : gt passage of ther train | out ww more the heavier guns being disabled, whilst dis- 
ay . » he . he ' ‘ re wit This is effe 1 either by | charging eight project -4 
q ' ' fra . i s by ns of s angement of | guns are s g enough, i i 
i : . ‘ : . g ca t mode that has pre usly been | prevent th mishaps. The length of rifle-bear ch 
£ , ‘ - king the d ts that hold the | groove is the same, viz., 1 in., whether the shot t i 
ii ‘ . s; and tl I 115 Ib. in weight or 700 lb. Hence, the larger gun and 
tye \ a . ta - 5 aci¥ gy tha 1 movement of any ver cannot § pro) the more su lal the mechanical! action of the 
* s detent is unlocked, thus preventing the risk | projectak Thus a 6j-ton gun may discharge its 115 lb. pro- 


; pro) 
vat is liable te ctiles a thousand tumes without much injury ; but when a 
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the locking apparatus 


tent is locked this strain is limited 
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w ovations, and with reduced charges of mild-burning 
ler, the official Manual of Naval Gunnery records the 
fact as “ proving that their owers of endurance are most 
satisfactory”! and when’ a 12-in. 35-ton gun is found to 
have four cracks and four fissures in the grooved of the 
bore, necessitating its being rebuilt, after only 38 slow dis- 
barges with low elevations and short projectiles, a dozen 
more of the same kind are ordered for the British Navy to 


fight with. 


pow 





THE VIENNA EXHIBITION. 

We publish on page 80, an illustration showing the in- 
y of the Machinery Annexe, which will form so con- 
vous a feature at the forthcoming Vienna Universal Ex- 

ubition. For more detailed particulars of this building we 
ur readers to pages 155 and 206 of our last volume. 

3 sufficient here to state that this building will be 2616 ft. 

og, and is divided into three spans, the centre one being 
ft. 10 in. opening, while the side ones are cach 28 ft. wide. 

latter will be covered by lean-to roofs, which reach 

half way up the walls of the centre main span, and 

wve them are placed the windows, which occur at short 
sis for the whole length of the annexe, dispensing with 
necessity for skylights. 

THE EAST RIVER BRIDGE. 

bg We publish with the present number a two-page litho- 
; h showing a longitudinal section of the foundations of 
New York tower of the great suspen bridge now 
r constructed across the East River to connect the cities 
New York and Brooklyn. We have on various occasions 





ke ed the progress made in this magnificent work, and 
te now glad to state that by the courtesy of the en- 
9 er, Colonel Washington A. Roebling, the working draw- 
y zs of the structure have been placed at our disposal, and 
‘9a nd in due course to illustrate the details in full. We 
Bi J] commence in our next number an account of the 
vs gress made with the bridge up to the present 
&; ute, which has been written by Colonel Roebling, 
De we shall at the same time publish further views 
; the New York caisson. Meanwhile we may refer 
a readers to vol. x. of this journal, pages 275 and 


» 


22; vol. xii., page 15; vol. xiii., pages 117 and 134; and 
xiv., pages 181, 198, 282, and 297 for Colonel Roe- 
g's former reports, and for papers on the progress of the 

wk read by Mr, Collingwood before the American Institu- 


+ 


asin FS 


f Civil Engineers. We may also state that the 
h of the bridge with its approaches is 5989 ft., of 


h length 3455 ft. are carried by the three main open- 
ge. The central opening has a span of 1595 ft. 6 in. 
tre to centre of towers, the roadway being carried 





a ft. above mean high water mark. 
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23 CLYDE SHIPBUILDING AND MARINE 
a ENGINEERING IN 1872. 

es Finst ARTICLE, 
es Tue year 1872 was one of the very utmost importance 
be a variety of ways to the two great industries which so 
ae ially characterise the banks of the Clyde, from Glasgow 
eo wn to the Ayrshire coast, inasmuch as, in the course of 


year, a movement arose in the great industrial army 
hin the opinion of many persons, seemed likely to 
seriously cripple the trade of the district, if not actually to 
ng it to a complete dead lock. The Clyde shipbuilders 
| marine engineers, may, however, heartily congratulate 
emselyes that, up to the present time, the gloomy fore- 
gs of some of their number show no signs of being 
ilised. In the early part of the past year, it may be re- 
mbered, there was a reduction of the working hours from 
7 to 54 per week, and towards the end of the year a further 
luction to 51 hours per week. It might have been ex- 
ted that such a great diminution in the length of the 
working week would have resulted in a serious falling-off 
i the amount of work executed over the whole year; but, 
trange to say, the year 1872 has turned out to be the most 
rosperous ene known in the annals of the staple industries 
{ the Clyde, so far as the tonnage of the ships launched is 
erned. 

It is somewhat difficult to arrive at exact data regarding 
number and tonnage of the vessels launched from time 
ime, from the circumstance that some of the shipbuild- 
5 firms are very much indisposed to let the outside public 

w what they are doing as to extent of work; but.from 
ry trustworthy sources we learn that the tonnage launched 

ing last year was, in round numbers, 224,000 tons, or 
cees of about 28,000 tons over the tonnage launched 
the preceding year, and 34,000 tons over the tonnage 
wched in the year 1870. The number of vessels launched 
st year was actually less than the number launched in 
h of those years—the numbers being, respectively, 227 
1572, 231 in 1871, and 234 in 1870. 
far, then, as mere quantity of work is concerned, the 
ar 1872 stands far above all former years, and when we 
ne into some of the details of the work we find that 
© are many points of interest. To some of these we 
direct a few remarks. 
\ marked feature of the Clyde shipbuilding returns for 


|*72 is the tétal absence of war vessels, either for the British 


ey 


| 
iW 


ex 


Sc 








; vernment, or that of any other country, whereas, in | 


1 «} ) . . 

: ere were six such vessels launched on the { lyde, one 
receding year, and three in 1869. This may, by 

¥ persons, be regarded as a very hopeful sign, a sign that 

ns will ; 





mn does so 200 times, spread over several months at | 
} 





; in the future, be less disposed ty make war on | The British India Steam Navigation of Gla 
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each other than they have been in the past. 


It is a not 
leas noticeable fact that among steam vessels the paddle is 
almost entirely giving place to the screw. For instance, 


while in 1869, 1870, and 1871, the screw steamers launched 
on the Clyde were, respectively, 93, 112, and 125, and the 
tonnage 85,280 tons, 131,870 tons, and 158,000 tons in the 
respective years, the returns for 1872 show that 146 screw 
steamers were launched of a total tonnage of 198,800 tona, 
the number of paddle steamers being ten last year as 
against fifteen in 1871, and twenty in 1870, and the tonnage 
falling from 10,900 tons in 1871 to 6200 in 1872. 

So far as regards iron sailing vessels, it may be stated 
that last year’s returns indicate to a slight extent a turn 
of the tide. There was an increase, both in the number of 
vessels and tonnage launched, as compared with the re- 
turns for 1871 and several years preceding. In the years 
1869-1872 the numbers were, respectively, 77, 40, 9, and 
11, while the tonnage fell from 71,480 tons in 1869 to 
50,030 tons in 1870, and to 10,320 in 1871, and last year’s 
reaction brought the total up to 12,500 tons, Of course 
our readers will naturally connect the changes in the rela- 
tive amounts of steam shipping and sailing vessels built 
during the last four years with the opening of the Suez 
Canal, for that is certainly the chief cause of the changes 
referred to. Not only was the slight reaction in favour of 
sailing vessels observed in the Clyde shipbuilding retarns 
for last year, but it isnot at all unlikely that this present 
year’s returns will show a further increase, inasmuch as the 


| orders lately booked on the Clyde are chiefly for sailing 


vessels; this may be due, however, in a great measure, to 
the immense loss of sailing vessels during the latter half 
of last year, owing to the violent storms in the Atlantic. 
Composite sailing vessels, which were so much in vogue 
a few years ago, have evidently “had their day,” iron, 
pure and simple, being proved to be more economical in the 
end than a mixture of iron and wood. Sixteen such 
vessels, of a total of 16,150 tons, were launched in 1869, 
was only one vessel of this kind 
and even that was very small, only 


whereas in 1872 there 
launched on the Clyde, 
some 300 tons, 

In yacht building, as 
chant vessels, the Clyde 
Fife of Fairlie is known over the 
sailing is indulged in; and to his great skill in construction 
is chiefly due the fact that the number of yachts built 
on the Clyde has increased from thirteen in 1869 to twenty- 
eight in 1872, twenty of which were sailing yachts. The 
other eight, which were steamers, were built chiefly at 
Greenock and Glasgow. The commodores and vice-com- 
modores of English yacht clubs finding it to be ad- 
visable to patronise steamers, and they naturally send their 
orders to the Clyde for execution. 

The eminent position which the Clyde has taken in 
connexion with the important industries named at the head 
of this article may at once be inferred from the porte of 
registry or nationalities—about 120—of the principal vessels 
launched last year. Of course a very large proportion, no 
fewer than 46, hail from Glasgow, but London claims 28, 
Liverpool 19, and other English ports 13; Greenock claims 
8, Leith 7, and other Scotch ports 6. There were 9 French 
vessels, and 10 Belgian and German, and the others hail 
from one or other of the following countries: Ireland, 
Canada, West Indies, South America, China, Sweden, 
Norway, Austria, Denmark, Spain, and Italy. Then, 
again, as to the trades in which the principal vessels were 
destined for: For the East India and China trade, 38; 
West Indian, 6; South American, 18; African, 8; Medi- 
terranean, French, and Spanish, 30 ; New York, 10; New 
Orleans, 6 ; Canadian, 7. 

On examining the annual returns from which the 
before - mentioned facts gleaned one cannot help 
noticing the frequency with which certain names crop up 
in connexion with the ownership of the vesseis. The most 
prominent customer for Clyde-built ships last year was the 
Pacific Steam $Navigatiou Company of Liverpool. They 


in the building of ordinary mer- 
victoriously bears away the palm. 
whole world where yacht 


are 


are 


| took away from the Clyde last year no fewer than seven 


vessels, six of which were supplied by Messrs. John Elder 
and Co., varying from 1460 up to 4200 tons, with engines 
varying from 300 up to 600 horse power, the total being 
19,245 tons and 3000 hors« The other vessel was 
of small size, 185 tons and 40 horse power, and was built 
by Messrs. T. Wingate and Co. The enormous extentof 
the fleet owned by the Pacific Steam Navigation Company 
may be judged of when it is mentioned that in the last four 
years they have had built on the Clyde no fewer than 
nineteen vessels of a total of 51,580 tons. Next in order 
among the natrons of the Clyde shipbuilders last year came 
the Peninsular and Oriental Steam Navigation Company, 
who took the second place instead of the first, which they 
had in 1871, Messrs. Caird and Co., Greenock, built two 


power. 


vessels for them, each 2753 tons and 500 horse power; and | 


Mesars. Denny Brothers, Dumbarton, built another two, each 
2982 tons, and 500 horse power, the total tonnage in 1472 
being 11,470 tons, as against 18,380 tons in 1871. Messrs. 
Handyside and Henderson, of the celebrated Anchor line, 
Glasgow, increased their fleet by four steamers of a total of 
11,370-tons last year, thus making a fleet of forty Clyde-built 
steamers since 1862. Four steamers, of 10,400 tons, were 


added to the “Castle” line of Thames and East India 
traders (Messrs. Donald, Currie, and Co., London). Amongat 
the other companies or firms who largely patronised the 
Clyde last year, there may be mentioned the following: 


. i 
gow (6 vessels 
W (So Vesecis, 


7 


8707 tons); Mesars. A. and J. Allan, Glasgow (2 steamers 
of 8527 tons, and one tender of 350 tons); the Compagnie 
Vallery of France (7 steamers, 8750 tons); J. and 
A. Dankerley, of Hull (3 vessels, 5550 tons); the North 
German Lioyd's Company, 2 vessels, 5304 tons, making a 
total of 23 vessels, of about 60,000 tons, all built by Mesers. 
Caird and Co, during the last fourteen years; the Liver- 
pool, Mississippi, and Dominion Steam Shipping Company, 
of Liverpool (2 vessels, 5000 tons); Messrs. Ryde and Co., 
London (2 steamers, 4850 tons); Messrs. J. and G. Burns, 
2 steamers, 4600 tons), making a total of 161 steamers, of 
150,590 tons, all built on the Clyde since the year 1824. 

Some of the foregoing statistics will doubtless be very 
startling to such persons as have got no actual knowledge 
of the grand scale on which the shipbuilding trade is con- 
ducted on the Clyde. They might be further prolonged, 
but it is undesirable to do so. The construction of steam 
dredgers was also prosecuted with much vigour last year by 
Messrs. Wingate and Messrs. Simons and Co., both of whom 
have acquired a world-wide fame for their success in this 
specialité, Their patrons last year were: the Government 
of Buenos Ayres, the Khedive of Egypt, the Canadian 
Government, and the Furness Railway Company. 

As regards the work on hand at the close of the past year, 
it may be remarked that a very carefully made estimate put 
it down at 100 vessels of 150,000 tone. Additional orders 
have since been booked, but certainly the prospects of the 
trade are not nearly so good as they were at this time last 
year. 

In another article we shall have a few more remarks to 
make in reference to the marine engineering trade, and some 
other phases of the whole subject. 





MEETING OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 

Tue anniversary meeting of the members took place at 
Birmingham, on Thursday, the 23rd inst., the chair being 
taken by the President, Mr. C, W. Siemens, at 4 Pr » 

The business began by the secretary, Mr. W. I’. Mar 
shall, reading the report, which showed the Institution to 
be in a highly satisfactory financial condition, the last 
year’s receipts exceeding the expenses by nearly 1060/, 
and the balance in the bands of the treasurer béing nearly 
90007 And it is rather singular that in such a flourishing 
Institution only about 65 out of over 700 members were 
present at the meeting. 

The President then stated that he had to make the fol 
lowing proposition: “That the Council be empowered to 
hold the next general meeting in April, in London, and 
also the meeting of the Institution in the following April.” 
Mr. Arthur Paget, of Loughborough, moved, and Mr. E. 
Field, of London, seconded an amendment, in which it was 
proposed to empower the council to hold all the meetings of 
the Institution where they liked. This gave rise to a 
rather lengthy debate, during which some members ob 
jected strongly to give se much power into the bands of the 
Council ; and the President stated it as his opinion that 
the passing of the amendment would be in effect a decision 
to move the Institution to London at once. In reply to 
this, the supporters of the amendment explained that 
they had not intended that the amendment should be 
construed in that light, and that rather than have it passed 
under the impesssion that they were anxious to move the 
Institution to London until the experiment of holding some 
meetings there had been tried, they would withdraw their 
amendment. No other amendments having been moved, the 
resolution was passed in its original form. 

The next resolution was to empower the Council to 
ascertain whether the members thought it was advisable or 
not to build a house for the Institution (at a cost of 12,000/ 
and where the house should be built; the opinion of the 
members to be asked on both questions together. Much 
discussion was elicited by this resolution, and numerous 
amendments were proposed, which appeared to show that 
there were a great many members who were strongly in 
favour of leaving the matter open until after the meetings 
in London had been held. Many also appeared to be ia 
| favour of the Institution being moved to London, as being 
| more easy of access to the majority of the members, and as 
| being likely to enlarge its sphere of usefulness. Bventually 
| the resolution, and all the amendments were withdraw 

and a fresh resolution was proposed, empowering the Council 
to ask the members, at any time, by circular, for their opinion 
on uny subject. On the understanding that for the present 
thé question of building-a house should be entirely at 
| doned, this was unanimously passed. After this the sub 
| ject dropped. “A resolution was also passed that no altera 
| tion to the bye-laws shall be made, except at a January 
| meeting, and after notice of the intended alteration has 
| been given at the previous meeting in October, which 





an 


ishall be sent to every member before the mecting in 
| January. There being no other business to dispo- fa 
paper was read “On Interlocking Railway Signals,” after 
which the members adjourned till the evening, when the 


annual dinner was held at the Great Western Hotel. 








Coat ux Fraxce.—Considerable attention is being devoted 
| just now to an extension of coal-mining operations in the 
| Pas-de-Calais. Twenty-five years since, no coal was worked 

at all in the Pas-de-Calais, but coal-mining has now attained 
| considerable importance in the district 
| however, that the producti m has by no means been carried 
| at present to the utmost possible extent in the department, 


It is considered, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connerion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to Mr. GeorGE EpwarD 
Harpina, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mr. Cuar.es Gi1- 
pert begs to state that subscribers in the United States 
can be supplied with ** ENGINEERING” from this 
office, post free, for the sum of 11. 148. 8d. ($8.32, 
gold) per annum, payablein advance. Subscriptions 
for this Journal (delivered pe st free) will also be 

ceived by Mr. Harpina, at the New York office 
mentioned, at the rate of $9.30 present 


urrency. 
NOTICE OF MEETING 
INSTITUTION OF CIVIL ENGINEERS. — Tuesday, February 4th, at 
8PM. 1. Discussion on “Cylindrical Foundations.” 2. “The Re 
i Advantages of the 5 ft. 6in. Gauge and of the Metre Gauge 
f @ State Railways of India, and particularly for those of the 
Punjaab,.” by Mr. W, F. Thornton, Secretary, Public Works De- 


partment, India Office 
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NARROW GAUGE RAILWAYS. 

We publish on another page a report upon rail- 
way gauges addressed by Lieut.-Colonel J. P. 
Kenn dy to the directors of the Bombay, Baroda, 
and Central India Railway Company, which con- 
tains more idle dogmatism than did Mr. Bidder's 
tirade against ‘‘ toy lines,” and shows more incom- 
petence, if that be possible, than’ Mr. Elsden’s 
report to the Government of Victoria upon the 
Saline subject. 

Uur apology for publishing this document, which 
came to hand some time since, is as follows: After 
its completion it was circulated in the United States, 
and, carrying with it the weight of Colonel 
Kennedy's name, has been diligently used by 
certaif well-known, and thorough-going opponents 
of narrow gauge principles, as a formidable weapon 
to destroy the progress which those principles have 
made in America ; and numerous untruthful articles 


under sensation headings have appeared in the 
public prints, and have, toa certain extent, achieved 
their end by creating a reaction of the general 
feeling against this much-required innovation upon 
railway practice. Naturally the persons most in- 
fluenced by these statements are those who had 
been loudest in their admiration of the system, i.e, 
shallow thinkers, the surface of whose minds is 
agitated by every breath of opinion, and whose 
ideas revolve with the ease and freedom of a well- 
hung weathercock. But besides this class, which 
makes up for lack of influence by numerical 
superiority, there are many others, who, leaning 
heavily upon European authority, are solely troubled 
when one, whose name is well and widely known, 
steps forward and unhesitatingly deals out a full 
measure of condemnation to narrow gauge, and 
who is followed by interested and not over-nice 
radherents, who concoct prodigious inventions based 
upon Colonel Kennedy's statements, and give them 
to the world under such headings as ‘ Failure of 
the Narrow Gauge in India.” 

Seeing, then, that this report is working much 
harm, we unwillingly find space for it in our columns, 
that its value may be judged by every one, and that 
the assertions it contains (there are no arguments) 
may be fairly balanced. By doing so, we believe, 
we shall render a great service to the narrow gauge 
movement, for the calibre of one of its boldest 
opponents may be judged by his own words. 

‘Twenty years before, in September, 1852, Colonel 
Kennedy addressed a memorandum to the directors 
of the East Indian Board upon the subject of the 
Indian railways system, then scarcely inaugurated, 
and coded his conclusions into twelve articles, to be 
observed as rules to guard against errors already 
made, and to be accepted as applicable for the whole 
of the new system. ‘The vital points contained in 
these rules were as follow: 

1. To divide all Indian railways into first and 
second class lines. 

2. That the maximum gradient of the first class 
lines should not exceed ] in 2000. 

3. That the ruling gradient of the second class 
lines should not exceed 1 in 330. 

4. That ascents should be assisted by ‘short 
alternate, impulsive planes” each half a furlong 
long, and about one and a half furlongs apart. 

5. That no line should be undertaken the esti- 
mated cost of which should exceed 5000/. per mile 
of single track, which cost, however, should not be 
expected to include the spanning by bridges of large 
rivers, these obstacles being crossed by rafts. 

Shortly afterwards Colonel Kennedy was fortu- 
nate enough to put to the test of practice the rules 
with which he wished to fetter the railway Pe 
jects of India, How well he succeeded is told by 
Mr. E. Davidson in his work “‘The Railways of 
India.”’ ‘In fact, from these and other causes, the 
hopes of great cheapness in the construction of the 
Bombay and Baroda line, which were entertained, 
and confidently asserted by its projector, Colonel 
Kennedy, have proved delusive; as the actual cost 
of the finished line will be more than 20,000/. a 
mile: and it will, therefore, be one of the most ex- 
pensive railways in India.” 

And just as this gentleman in 1852 laboured to 
impose restrictions upon the railway practice of India, 
which would have infallibly strangled the then in- 
fant system, had they been applied, so does he come 
to the fore in 1872, and use the whole of his not in- 
considerable influence to arrest again the railway 
progress of the country in the first phase of its 
second epoch. Were this effort more able, it might 
have produced great mischief ; fortunately it carries 
condemnation on its surface, as clearly as did those 
earlier principles of his, which were thrust contemp- 
tuously aside twenty years ago. 

The extensive experience he has gained during 
this long period has led him to the following 
conclusions with regard to the extensions of rail- 
ways in India. 

1. That there must be distinct limitation of the 
width of the load IN TERMS OF THE GAUGE TO 1.45. 

2. That amaximum limitation of the future cost of 
railway construction, from 5000/. to 7000/. per mile, 
exclusive of exceptionally large bridges, ought to be 
ample. 

3. That a double line of railway, 5 ft. 6in. gauge, 
with rolling stock 8 ft. wide, is equal in capacity to 
four lines of the metre gauge. 

4. That the development of India requires the 
immediate construction of steam-worked lines of 
communication through districts that cannot afford 
to pay from 5000/. to 7000/. (average 6000/.) a mile 





for the accommodation, 





5. That a means for doing this is to be found in 
the formation of roads, properly constructed and 
graded to serve as railways in the future, in fact, to 
oe meena railways completed up to formation 
evel. 

6. That this shall be done at the maximum cost 
of 300/. per mile, and, therefore, as the cost of these 
lines complete is to average 6000/., 

7. That the cost of ballast, permanent way, roll- 
ing stock, and stations shall not exceed 5700/. per 
muie. 

8. That these railways of the futare shall mean- 
time be worked with Thompson's road steamers. 

To these may be added as supplementary, the fol- 
lowing abstract conclusions : 

l. ‘That whoever ventures to break the inflexible 
law of width of wagon=gaugex1.45 is a “ wild 
speculator,” who ignores “ the fearful consequences 
of centrifugal action with rapid motion on quick 
curves.” 

2. That a narrow gauge railway resembles a bi- 
cycle and a balancing pole. 

Turning to a more detailed consideration of 
Colonel Kennedy's report, we find that his first re- 
commendation is, that a searching analysis of the 
subject should be made by the Institution of Civil 
Engineers. ‘This is doubtless a politic suggestion, 
but we entirely dissent from the inferred conclu- 
sion that the judgment of the Institution should be 
taken as a final verdict upon the merits of the 
narrower gauges, On the contrary, considering the 
fact that the majority of engineers who would take 
part in such a discussion, are prevented by their 
opinions and prejudices from acknowledging that 
there can be any good in the system, the chances are 
greatly in favour of a one-sided discussion, and 
Colonel Kennedy must be aware of this, for he would 
scarcely recommend this course so confidently if it 
were likely to result in a conclusion unfavourable to 
his general opinions. 

It is not our business to defend the “‘ two or three 
professional advisers” who “ without a shadow of 
sound grounds” (what is a shadow of sound grounds?) 
induced the Government of India to break the “‘ pre- 
sent admirable 5 ft. 6 in. gauge” down to one of a 
metre. It is sufficient to say that one of these pro- 
fessional advisers who recommended, not a metre, 
but a 3ft. Gin. gauge, is Mr. John Fowler, the 
acknowledged head of the profession in this country, 
while the other gentlemen are able and well-known 
men, But as itis our business to point out the 
gross misstatements made by Colonel Kennedy, we 
call special attention to the following paragraph. 
He says that only about four years since “ they 
were urgently pressing us to enlarge the carrying 
power of our goods trucks to 50 per cent. beyond 
their present capabilities, although they are now 
wasting the public money to entail a grievous public 
evil by reducing the future trucks of the same 
country, characterised by light bulky produce, down 
to one-fifth of their present carrying power, or 
about one-seventh of what they thought requisite 
four yearssince.”’ The aimof this paragraph is as 
evident as its want of veracity. The writer seeks 
to throw discredit upon the promoters of the Indian 
narrow gauge, by conveying the impression that the 
advocates of the change are incompetent, vacillating 
persons, who run, with the same lack of purpose 
and common sense, from one extreme to the other. 
It was proposed about four years since to increase 
the absurdly small capacity of the rolling stock on 
which Colonel Ramoele has staked his professional 
reputation, the intention being to establish, if pos- 
sible, a reasonable ratio between the width of the 
gauge, and that of the rolling stock. Various 
reasons led to the relinquishment of this idea. In 
the first place the stock was already too large for 
the ordinary traffic requirements ; in the second the 
capacity could not be increased without increasing 
the weight of the wagons, It isa different matter, 
however, attempting to make an improvement in 
the defects inherent to an existing system, and 
advocating an entirely new system upon sound 
principles. 

Colonel Kennedy gives 640 cubic feet as the 
average capacity of the ordinary Indian wagons, and 
adopting his statement, that it was wished to in- 
crease this capacity 50 per cent., the altered wagons 
would have contained 960 cubic feet. ‘The corre- 
sponding stock now designed for the Indian Narrow 
Gauge State Railways has a capacity of 430 cubic 
feet ; thus, according to Colonel Kennedy, 450 is 
one-fifth of 640, and one-seventh of 960!! 

This total indifference to accuracy characterises 
the report from beginning to end, and almost every 
line betrays an inconceivable ignorance of the subject 
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energetic, though humane guidance of their subordi- 


nate fellow-workmen, a strictly moral conduct of 
life, a striving for higher accomplishments, and suc- 
cessful teaching of the apprentices entrusted to 
their care —these qualifications combined will entitle 


foremen and head workmen to enter into competi- 
tion for the prizes published by the Society of Arts 
and Mauufactures. 





Seven such prize competitions have been held till 
now by the said Society, chiefly at regular intervals | 
of five y ars each, the last of which occurred in the 
year 1870. Sucha great re sult was obtained that 
the Society had the opportunity to distribute 267 
of their great silver medals to as many veterans 


of industry in nearly all its branches, and attached 
to all the Crown lands of the Austrian empire. 
While, on the one hand, such a visible sign of 
honourable acknowledgment given by a society tor 
the advancement of industry, comprising its first 
ll as men of science, filled the rewarded 
servants with just pride and self-consciousness, it 
the other hand, a great impulse of emula- 
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proved, and full evidence is obtained of the powerful 
influence which the prize competitions of the Vienna | 
Society of Arts and Manufactures have exercised 
among the Austrian workmen 

At this moment, when the industrial dominions 
of the whole world are preparing to take a part in 
the Vie nna { nive rsal Exhibition this year, whe nce | 
they hope to bring home well-deserved rewards for 


r substantial and successful working, the Society 


of Arts and Manufactures at Vienna is 
g also to contribute its modest part for the re- 
cognition of industrial merit. 
Besides the prize competition for foremen and 


the 


endeavour- 





now published within a shorter period than hereto- 
fore, the Society intend, corresponding to the Inter- 


national character of the Universal Exhibition, to 
their foremen’s medals to the | 


| industrial classes coming to Vienna as guests. These 


devote a number of 


to the spirit of the 
award to well-deserving persons of 
respective foreign Exhibition Commissions. 

On looking back at the results of thirty years 


work, the Society of Arts and Manufactures at} 


Vienna feel authorised to believe that the seed they 
have sown in behalf of the recognisance of the 
moral merits of workmen have produced a rich 
harvest. They hope that foreign industrial circles | 
will not refuse to acknowledge their 
and invite them to advance, by all means, in their 
prize tition of the present 


own interest, the 
year. 


Cc mipe 


PARIS FLOUR MILLS. j 

Tuerre has been recently published in Paris, by 
order of the Minister of Agriculture and Commerce, | 
upon the operations of grinding cereals | 
during the of Paris. ‘These operations, on 
account of the exceptional and difficult circumstances 
under which they were conducted, have a special 
: been prepared by M, 
Ingenieur des Ponts et Chaussées, who, 
of the engineer-in-chief, 
M. Krantz, superintended the work of preparing 
inhabitants of Paris during the 
Quoting from the report we find that its 
as *‘ to show in what manner the work was 


Bice 


siege 
icee, 


been continued ever| what men and means were employed, what sums of | 


said Mr. Spoerlin, in 


kmen which never comes to the knowledge of 
the Industrial Society of Lower Austria, or 
public administration, and which cannot, there- 





money were expended, and how they were used. 


| And further it has the object of placing on record 
‘there is another merit of | facts and details which will be of interest to future | ge 


historians of the critical period to which it refers.” | 
The report is divided into two parts: the first | 
forming the report proper, and comprising five' 


| means adopted, became too evident. 


| mills modified. 
| M. Cail 300 pairs of small stones, equivalent to 150 


endeavours, | 


= the satel ninwad ard Wepre es PR eG ks Mapes . ; ; “ 
in the rate | ployed, are most assuredly pre-eminently worthy of | the special service. Finally the report is accom- 
the past | public acknowledgment and reward.” 

years, dutiful and | 
at night | zealous attention to the interests of the principal, 


panied by a photograph, and a geometrical drawing 
of one of the mills. 

At the commencement of the war nothing had 
| been done to place Paris in a state to resist a long 
| siege, However, large stores of cereals had been 
| accumulated in the city, to preserve them from the 
advancing enemy. At the commencement of Sep- 

tember it was necessary to discuss seriously the 
chances of a siege, and by a decree dated the 10th 
|of September, the food committee established a 
| special service for grinding cereals, with the orders 
to set in working order 100 pairs of stones. ‘This 
order was exceeded, and on the lat of November 


To- 


| there were 164 pairs of stones in operation, 


|; wards the end of November, the insufficiency of the 


It was neces- 
sary to increase without delay the number of mills, 
at whatever cost, for the necessity was urgent. 


| Twenty-five days were sufficient to establish a 
| second series of mills. 


The total number of stones 
put in operation by the Mill Department reached 


| 343, of which 147 existed in private works, 152 


were set up in railway stations, and 44 were old 
There were besides in the mills of 


pair of ordinary ones, and in those of the suburbs 

about 50 more, completing the approximate, total 

of 550 pairs, to supply the daily wants of the city. 
One of the first questions which had been dis- 


cussed, was whether it would be better to concen- 


trate all the mills into one enormous establishment, 
or to divide them, ‘The former alternative would 
permit of a more economical administration, an 
easier superintendence, and more perfect order. On 


ithe other hand, such an establishment wonld be 


exposed to danger, and it would be mor¢ difficult to 
sufficient assistance. Another important 
point, was the arrangement of the mills. Would it 
be preferable, as in the modern mills on a large 
scale, to construct high buildings, with as many 
separate stages as are required for the eemplete 
transformation of the corn into flour? In such 
mills the grain, lifted mechanically to the top of the 
buildings, arrives at the bottom as flour, ready for 
consumption or for sale. Such a system was in- 
stantly rejected, although under normal conditions 
it offers such great advantages. But the circum- 
stances were altogether exceptional ; and the matters 
of highest importance were, not to produce the 
finest flours, nor to reduce the amount of hand 
labour, but to diminish as far as possible the cost of 

roduction, and the delays of first establishment. 
It was decided, therefore, to make the mills as low 
as possible, and in such a manner that they could be 
adapted to existing buildings. 

As to the construction of the mills, the Adminis- 
tration had two courses, they could either instal the 
mills, and Jet them to suitable contractors, or they 
could undertake the whole work themselves. They 
adopted the former plan, not wishing to deprive 
themselves of the assistance of men whom they 
knew were ready to take any general service for 
the common good, 

Lastly, remained the question of the motive 
power, The 343 pairs of stones set up by the de- 
partment, required a force of about 2000 horse 
power. But the available resources were much 
ereater, There were 48 engines, amongst which 
were 14 locomotives, which alone could deve lop 
from 3 to 4000 horse power. The great experience 
gained during the siege showed that the locomotive 
was the most suited for the special work in hand. 
Upon this point the report speaks as follows: “ At 
once simple, reliable, and self-contained, and easily 
put in place, it supplies all the requirements of 
power ; it can be adapted to available space, can be 
rapidly installed, and can be made to suit the variety 
of conditions imposed by circumstances. Its excess 
of power found a very useful employment in emer- 
neies, and was profitably employed in reducing 
the strange mixtures that ultimately found their way 
between the millstones.” 

Such were the conditions under which were esta- 
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blished the mills required to provide food for the 
besieged inhabitants. ‘The material collected under 
such difficult circumstances cost little directly to the 
State, and enabled the authorities to prolong the 
useless defence 

In working the mills the same wise decision which 
regulated their establishment was adopted, and the 
work was carried on under the ated and care 0 
the department. The constructor of each mill was 
entrusted with its management, ‘“ who was respon- 
sible for the management, repairs, and restoration 
of the stones if necessary, and lastly for all the! 
details incident upon converting the grain into| 
flour.” To effect this a special working staff was 
required, capable of working the mill, and of keep- 
ing it in proper order. 

lhe first period of working presented no great | 
difficulties. jut later, when the grain and fuel | 
expedients became necessary to| 





became scarce, 
maintain the supply. 
aturally coal, coke, and artificial fuel; later re- 
urse was had to petroleum and other hydro-car- | 
ons, to bitumen and asphalte, then mixtures of fresh 
manure, tan, coal-dust, &c., were employed, All 
the wood which could not be used for a better pur- 
The difficulties became greater, 
ut were never overwhelming, and until the capitu- 
n, the fires were never extinguished 
Che grinding itself was a difficult question Not 
that it was required to make flour of the finest 
quality ; but it was necessary to obtain, and that 
ws BOON as possible, a bread that could be eaten. 
So long as corn, barley, oats, or peas, alone, or 
mingled, were to be ground, the work was easy 
tut soon corn became acarce, and it was nece ssary 
to have recourse to inferior substances, such as rice, 
oats, &c. The rice, with its hard flour, so dry and 
dusty, the oats with their rough shells and soft 
pulp, would not adapt themselves to the action of 
the stones. This was overcome at last by mixing 
them, when the dryne ss of the rice was corrected by 
the humidity of the oats. These mixtures varied 
naturally at different periods of the siege, containing 
a greater or smaller proportion of corn. The last 
mixture employed, that which was then and since 
known as siege bread, was composed of the follow- 


The fuels first employed were 


pose was burnt 
t 


; 
iA 


ing mixtures 
per cent. 
Wheat i 5 
Rye, barley, peas, vetch 
hice 
(ata 
Starch 
Bran 


Total , - 100 
The supply of sacks, so simple a matter in 
ordinary times, was also a source of great embarrass- 
“More than 500.000 were required, and not 
nearly so many could be obtained. But the 
nece ssity was present, and necessity, mother of in- 
vention, suggested expedients which were adopted 


ment 


with success 

Thanks, then, to the intelligence and assiduity 
of those placed in charge, the mills were worked 
ate adily to the end of the siege ; the total time they 
were employed was 97 days, and the quantity of 
vrain reduced was 3990 tons, or about 4]1 tons a 
day. For each pair of stones the daily duty was 
about 1.2 tons. But taking into consideration 
that the mills were not all put in operation together, 
and did not work altogether without casual inter- 
ruption, the quantity of 1.2 tons, is really far 
below the mark, and 1.5 to 2 tons was probably 
ibout the average. Such are the principal results 
of the work done by the department, and which 
was admirable, considering the circumstances. | 

he third part of M. Cheysson’s report has re- | 
ference to the financial work of the department. 
Upon this subject we need merely say, that the 
various contracts entered into were based upon the 
principle of being carried out without any profit, and 
that they were all completed, thanks to the energy 
ind honour of those concerned 

The fourth section of the report deals, as we have 
said, with the organisation and personnel of the 
service. The work of selection was rather a deli- 
cate matter, as it involved absence from the National | 
Guard, and, judging from the report, we should ima. | 
gine that a wide-spread and patriotic sentiment, | 
drew nu any to set k the service of the ds partment | 
We need not enter in detail into the financial opera- 
tions set forth in the fifth part of the report. The 
total expenses were about 132,000/., the receipts 
due to the sale of the plant about 40,000/.; but 
this difference of 92,000/. was more than covered by 


the difference between the selling price of the flour, 

and the cost price of the cereals. The service, 

therefore, involved the State inmo expenditure. 
THE SOUDAN RAILWAY. 

Last week we laid before our readers a general 
outline of the great Egyptian narrow-gauge railway 
scheme, which at present is planned to extend for 
a distance of 550 miles from Wady Halfa, on the 
Nile, below the second cataract, and reach as far as 
Metemmeh, in the Soudan. Pending the publication 
of Mr. John Fowler’s report, we believe that the 
general plan on the opposite page will be found of 
considerable interest, as it indicates the course of the 
intended railway. As we stated last week, it is pro- 
posed that the Soudan Railway shall form only one 
link, in a great through line of railway, which shall 
be in direct communication with the existing rail- 


| way system of Egypt, and shall extend to some 


suitable terminus on the Red Sea, forming a rapid 


jand commodious route for the passengers and 


freight to and from India and the East. 

In selecting so narrow a gauge as 3 ft. Gin. for 
this important line, Mr. Fowler has sought to com- 
bine economy, rapidity of construction and working 
and complete efficiency. That the gauge chosen 
combines all these essential qualities is fully proved 
by the long and extended experience gained by Mr 
Carl Pihl on the State Railways of Norway, and 
the action Mr. Fowler has taken stands forth in 
admirable contrast to the conduct of those preju- 
diced or interested engineers now using every 
means to obtain a reversion of the decision arrived 
at by the Indian Government for the future sub- 
sidiary lines of that country, and to perpetuate the 
extravagant and cumbrous system inaugurated many 
years ago. As the head of the profession, Mr. 
Fowler has set a good example, which might well 
be followed by other engineers at home and abroad. 

THE SILBER LIGHT. 

Tux substitution of coal gas for the various oils in 
the production of artificial light has become so universal, 
and its superiority so well established, that it seems hardly 
within the limits of possibility that we should—except 
under the pressure of extraordinary circumstances—ever 
return to colza or cotton wicks. Expensiveness and un 

eanliness in use have ever been the chief drawbacks to 
animal and vegetable oils, whilst the dangerous nature of 
produced from the mineral kingdom, as well as the 
objectionable smell, and other disadvantages attending 
their use, have greatly limited the demand for their 
services, of which otherwise the public would have been 
but too ready to avail themselves. But we are ever work 
ing in circles, and it is a fact simple and absolute, that to- 
day finds us returning to the use of those materials for 
illuminating purposes;which, not many years since, we were 
anxious to resign in favour of coal gas. But then we are 
returning to them under widely different conditions, and in 
place of the costly and inefficient system of illumination by 
vegetable oils formerly in vogue, and instead of the dan- 
gerous and disagreeable method of burning mineral oils 
as now practised, we have an economical, cleanly, safe, and 
efficient mode of utilising to the utmost every elass of oil. 
This result has been attained without a departure from the 
general principles observed in the construction of oil lamps, 
although the details have been greatly modified and im- 
proved, until at length we have the apparent anomaly of a 
gas light produced from an oil lamp. It is true that all 
oil lamps are gas producers, but only to a limited extent, 
the impurities of the oil and the absence of exact propor- 
tion between oxygen and carbon, causing the wick to 
choke and char, and the light gradually to decline, whilst 
under the new system a wick will last for months, the 
lighting of the top edge being required only to give the 
initial start to the gas-manufacture it helps to carry on. 
The duty of the wick is simply to feed the fame, which it 


those 


| does without being itself consumed. 


These great changes have been effected by Mr. A. M. 
Silber, whose new light bids fair not so much to supersede 
gas—although it may possibly do this to some extent—as 
to be used wherever coal gas is either inapplicable or cannot 
be obtained. But this altered condition of things has not 
been brought about by mere accident or by a happy inspira- 
tion ; it is the result of several years of careful investiga- 
tion and experimental research during hours not occupied 
by business, for Mr. Silber is a London merchant. More 
than two years since Mr. Silber brought his system of 
producing artificial light before the public through the 
Society of Arts, but the public were not then willing to 
accept the facts laid down. Now, however, that the 
inventor has demonstrated the correctness of his theories 
by actual practice, there can be no gainsaying these facts, 
nor resisting the conclusions to which they lead. The 
principle involved in the Silber light is the conversion of 
the oil into gas a short distance below the flame, and the 
exact proportioning of the quantity of the gas produced, 
and of the atmospheric oxygen supplied to it. These con- 
ditions having been complied with by Mr. Silber, he obtains 





as a result perfect combustion, which means a clear, bright, 
and smokeless flame, unaccompanied by any offensive 
smell or other drawback, a light, moreover, which is as 
suitable for a railway carriage, or the masthead of a ship, 
as it is for a drawing-room table. In order to approximate 
the conditions of his system to those of the ordinary gas 
supply as much as possible, Mr. Silber lays on the oil for 
wall and ceiling burners by means of cisterns and pipes, 
A main cistern is placed in the upper part of the house, and 
from it the oil is conveyed by gravitation to every other 
part of the building. The impurities of the oil are arrested 
at the outset by a strainer, through which the pure oil 
flows by pipes to each floor of the building, at which point 
is a reservoir, the supply being governed by a stopcock and 
float. Each reservoir is placed on a level with the burners 
it has to supply, and by this means there is no overflow, 
nor are there any taps to turn on or off. The oil flows 
freely to the burner, at a constant level, several inches 
below the flame, which is fed by the capillary attraction 
in the wick. As the oil in the wick becomes heated it is 
vaporised in an annular chamber, which in fact becomes 
the gasholder. The supply is maintained with perfect 
regularity, the delicately-adjusted float following the rate 
of consumption, and opening the cock to the exact extent 
required to keep up the supply, and no more. 

In the burner, of course, lies the secret of the Silber 
light, and in perfecting the adjustment of the admission of 
air, several thousand experiments have been made, and 
much time and money spent by the inventor. The burner 
consists of a series of concentric tubular cases placed verti 
cally one within the other with spaces of variable with 
intervening. The inner space forms an air passage by 
which the outer atmosphere is conducted to the centre of the 
flame ; in the chamber surrounding this the wick is placed. 
On the outside of this chamber—which may be called the 
gas chamber—and surrounding it, is another passage for 
the supply of air to the exterior of the flame, whilst a 
fourth annular chamber contains the oil, and is in direct 
connexion on the one hand with the supply, and on the 
other with the wick. Covering the mouths of all these 
chambers is a dome-shaped cap having an aperture through 
which the flame issues, and at which point the air and gas 
are focussed so as to produce perfect combustion. Thi 
details of construction vary slightly with the varying 
natures ef the oils to be burned, whether sperm, colza, or 
the light hydro-carbon oils. Tbe principle however remains 
the same in all, and it is that of so accurately adjusting 
their proportions as to obviate smoke, waste, and danger 
On a recent visit to Mr. Silber’s warehouse in Wood- 
street, Cheapside, we examined a number of these lamps, 
variously fitted, for general, and for special purposes, and 
in no one instance out of many burners tried, did we meet 
with anything to lead to the alteration of a primary opinion 
that the Silber light was a practical success. 

3ut above and beyond all this comes the question of 
cost, and it goes for nothing, in a commercial sense, if the 
most perfectly successful invention be coupled with ex 
travagant cost. In this respect, however, the Silber light 
comes out satisfactorily, the independent testimony of 
railway companies who have had the light in use for 
periods of—in some instances—over twelve months, being 
very conclusive on that point, and establishing the fact 
that in railway carriages the Silber light effects a saving 
of 61. 18s. 8d. per lamp, per annum, as against the common 
rape oil lamps at the present market prices. In other 
trials, including a long series of careful experiments made 
by Professor Valentin, four times the light has been found 
to be produced, accompanied by a direct saving of 64 per 
cent. in cost of production. Taking the result of its appli- 
cation to a train on the Metropolitan Railway, we find the 
saving in cost and the increase in illuminating power to be 
very marked. Each gas lamp in the carriages on that 
line consumes 4 cubic feet of coal gas per hour, or 1008 ft 
in 252 hours, at a cost of 3s. 6d. per 1000, one lamp 
giving a light equal to 3.7 candles. On the other hand, 
the Silber light is reported to give a light equal to 12 
candles at a cost of 1s. 7$d. for 252 hours, besides which 
there is the saving of dead weight of the gas bags, 
and of time lost in filling them and attending to the light- 
ing arrangements. With facts such as these in view, and 
bearing in mind the extensive stores of mineral oil 
awaiting a safe and efficient means of conversion into 
light, we may certainly predict a very large demand for 
the Silber light, and an adequate reward for its ingenious 
inventor. 





Lospon Association or Forsmen ENGIseers AND 
Dreaventsmen.—At the monthly meeting on Saturday the 
lst proximo (to-morrow), Mr. Thomas Middleton, of Newton- 
le- Willows wili read a paper on “ Patent Law Reform.” The 
chair will be taken in room K of the City Terminus Hotel, 
at 8 p.m., by Mr. Newton, H.M. Mint, &c. Non-members 
interested in the question are invited to be present. 


Tus New Gas Company.—Gas companies appear just 
now much in favour, and the latest appearance is that of the 
new gas company for lighting and heating, with a capital of 
500,0001, divided into 51. shares. The prospectus sets forth 
that the object of the company is to acquire Ruck’s patents. 
Like many other illuminating agents, the one under consi- 
deration is obtained from hydro-carbon oils, but it is claimed 
that all the advantages, and none of the disadvantages 
inherent to other systems, belong to this, while the 
price of production per 1000 ft. is calculated at 1s.8d. The 
patentees are to have 125,000. for their patents. 
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GENERAL PLAN OF THE SOUDAN RAILWAY. 
MR. JOHN FOWLER, ENGINEER. 
: (For Description, see the opposite Page.) 
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Gordon), stated that a contract had been let for the execution 


f 12} miles from Wroxeter to Teeswater. This is the last 











section the construction of which is at present contemplated 
by the Toronto, Grey, and Brace Railway Company. By the 
f this year it is expected that the original programme 

th pany w be carried out, viz., the connecting the 


unty of Bruce and Owen Sound with Toronto. 
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Widening of the North Bridge, Edinburgh.—In speaking 
of this subject at the Edinburgh Town Council meeting, yes- 
the Lord-Provost said: “ In regard to the widening of 
| the North Bridge, it is now nearly a week since a plan came 

jown from Mr. Page, of London, showing that the expenss 
lofa single arch of cast iron to embrace the three centre 
| arches, would be 00L, After seeing that plan we got an 
estimate made of the expense of building the two piers, which 
| would have been 800K each, which makes 48,0001, or you 
' 








may say, at any rate, 50,000/. Another plan was submitte 

y Mr. Meik, the engineer. The object of this was to ma} 
| the whole bridge of cast iron, from the present line of the 
| New Buildings to the beginning of the buildings upon 


5 








i 
| south side of North Bridge. We found that this would cost 
lt 001. The committee thinking that greatly in excess of 
what the improvement should cost, and that the widening of 
the bridge would have quiet as good an effect in appearan 
| while it would be done much more speedily, would interrupt 


fic leas, and would save the ratepayers a great deal of 
taxation, resolved to put the matters int 
f Messrs. D. and T. Stevenson, engineers, for the 


purpose of drawing up a plan, and getting specifications t 














pu f 
submit to the Council for approval. The committee are not 
| say what | be, but, at any rate, it w 
gr y less t ue cheapest plans submitted 
Mr. Pag ] widen the bridge, which is at 
r ! west toar imum of o8 f 
5 " r thar present w f Nor Bridge-stre 
sers. § nson have been instructed to proceed with a 
a) in } paring &@ pian lor the purp se of su 
sat no unt ssary delay should tak 









NOTES FROM CLEVELAND AND 
NORTHERN COUNTIES 
Mippiessroveu, Wednesday. 

— Yesterday there was a large 
né 1 Ulesbrough, including m 

an an ordinary number of strangers. Prices have again 
) as 120s. per ton is now asked for No 


rHE 





~~ a 


n ’Change, at Mid 





( 1 actual business done at 115s. 
1 rton. There are th lieve that pig 
ron t Si. per ton. 1 demand continues good, 
wing to the makers being so heavily sold for forward 
ry, buyers of ema!) quantities find it next to impossible 

to obtain iron for immediate requirement at any price 


Every effort is being made to forward the construction of 
There is a better supply of raw ma 
terials, but some of the makers are still occasionally incon 
nt of irregularities. In the finished iron 
Within the past few days rails 
10s. per ton, but they are now quot 
Numerous inquiries for different 
the hands of Cleveland makers, and some 
y to be secured. Plates and shipbuild- 
ly market at good prices. Bar makers 
tion is checking busi 
ed iron trade are ina 











a 


a good deal has been 




















said about adopting : tration for the settlement of the 
strike in Wales, it is satisfactory to refer to the annual 
ting of the North of England Board of Arbitration 

w » was held at Darlingtor n Monds As was ex 
pected, the question of the wages of the ironworkers was 
nsidered, and the Board, which consists of representative 
femployers and operatives, agreed that the wages should 
be continued unaltered until the end of March next. Had 
they not been able to agree on this important question, they 
would have referred the matter to their arbitrator, Mr. Ru- 
pert Kettle, whose decision would probably have been ac 
cepted by both sides, as on previous occasions. There are now 
hi four works connected with the Board, and there are 
nearly 15,000 subscribing operatives. The standing com- 


ttee’s report of the working of the Board for the past year 





} 


rhe Board, after paying all expenses, has 
a balance of 7001. in the bank. Mr. David Dale, who has 
great tact as president, was re-elected. Mr. William 


i 


was satisiactory 


shown 


| Whitwell was made deputy-president, Mr. Trow, vice-presi 


lent, Mr. John Hunter, deputy vice-president, Messrs. 
Th s Bell, Edward Williams, William Gill, J. C. l’anson, 
Ww. gan, RK. Davis, Peter Collins, and Thomas Col 
members of the standing committee, and Messrs. Jones and 
Kane, secretaries. Mr. Rupert Kettle was of course r 
lected arbitrator. 

The ¢ Trades.—How long will the present 
high price of fuel be maintained? This is the question that 
the iron trade would like answered. Coke cannot be bought 

r less than 4s. and 42s. per ton, and coals are propor- 
tionately dear. The wish is father to the thought of many who 
say that there must be a reductionsoon. There is a pressing 





ins, 





tl and Cokes 


demand for coals and coke, in fact, there are a great mar 
arrears yet to be delivered. Iron makers who are owners 
lieries and « ovens are very fortunate. As might be 
expected with fuel at such a price, sinkings are being mad 
wherever coal « be found in the North of England. 














Cleveland TIronstone.—The heavy demand for ironstone 


ne of the mine owners to advance th 





has caused sor 








7s. per ton. he bulk of the production of the ¢ i 
mines is contracted for at a much lower rate than this, but 
jas those contracts expire, buyers cannot hope t ave them 


renewed at the price they have hitherto paid for ironstone. 


Shipt lding {on ¢% 





Tyne, Tees, and Wear there is a 
great deal of iron ipbui jing going on, although some 

the firms have not been very fortunate in receiving large 
Messrs. Pearce and Lockwood, of Stocktwun, it is re 
mmissioned to build a vessel for the 





orders 
porte l, have been 
English Government. 

Engineering. —Throughout the North of England there is 
a vast amount of marine engineering in hand. The loco- 
motive shops are also busy. 
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NOTES FROM SOUTH YORKSHIRE. 


Surrrizip, Wednesday. 
Dividends of Local Companies.—The first ordinary general 
f the shareholders in Davy Brothers and Company 
(Limited) Park Iron and Engineering Works, Sheffield, was 
held in the Cutler's Hall of that town on Monday. Mr. 
Alfred Allott gave a favourable report of the company’s pro- 
gress and prospects, and Mr. Jowett agreed with the gentleman 
Rest-named as to the considerable profit which would be 
chown by the balance sheet. The report of the directors of 
the North Central Wagon Company, Rotherham, to be sub- 
mitted at the ensuing general meeting of proprietors, shows 
a 


meeting 0 
g 


balance of profit of over 81607, The directors recommend 
to be added to the reserve fund, the dividend being at 
rate of 10 per cent. with 4 per cent. bonus free of income 


tax. leaving a small balance forward. 
tdvance of House Rents.—Two or three years ago 
Attereliffe, Carbrook and Grimesthorpe, all outlying suburbs 
Sheffield were invaded by builders to such an extent that 


there had not been a dozen houses there are now ten 
As a matter of course speculation went too far, 

en trade relaxed houses were emptied and remained 
by the seore together. Now that trade is again 
k se are all tenanted, and the demand for dwellings is 
excess of the supply. Of course the owners are now on 
rt, and have unanimously resolved to advance the 
all cottage houses in the localities named by from 





20 per eent. This increase chiefly falls upon iron and 
P workers and others engaged in the large iron and steel, 
work ntiguous to their dwellings, and they will there- 
r e the pleasure of having to pay higher in pro 

portion to their increment in wages. 

Cha yr of Commerc Meeting at Sheffield —At the} 

ar ting « f the Sheffield Chamber of CO romerce last 
week, a good deal of conversation passed on the subject of 


irks and seizure of spuriously marked goods. It was 
that there needs a further alteration of the law 
srespect. The president, in addressing the meeting, 


i there never was a time when more perfect amity 


ana 6a) 
existed between the two countries than at present. 
Meet 
members of the Ironworkers Association met for the purpose 
as ng 
‘ of ironworkers, as well as taking steps to confute the 
err 1s statements made respecting the large wages alleged 
to be made by them. Mr. Charles Uapper, a delegate from 
Bloxwich, delivered an address, asserting therein that capital 
per cent., but labour 30 only per cent. on their re- 


got 100 7 
tive investmente. Other speeches were delivered, and 
rable resolutions passed. 


y of Deputies and Underviewers.—The deputies 
ewers of the Sheffield and North Derbyshire 
s met at Eckington on Saturday to discuss the peculiar 
n in which they are placed by the new Mines Sante 

t Act. A good deal of conversational discussion took 
place, ultimately resulting in a resolution being carried ex- 
pressing the desirability of united action being taken in 
er to obtain the best legal advice on their position. | 
would remark that the persons present appear to be placed, 
on with others, in an awkward position unless they 
tain certificates from the managers of the collieries to 


ar incery 


a As ir assistants. 
The Wellington Bridge, Teeds.—The Leeds Corporation 
nce i the tender of Messrs. Fearnley and Wilson, 
actors, for the erection of a new bridge in place of the 
present one at a cost of 31607, The new structure will be 
i from parapet to parapet, and ite span over 100 ft., with 
ipproaches on a better scale than those now existing near to 
s Patent Blower.—It is stated that Messrs. Thwaites 
and Corbutt, of Bradford, have numerous orders in hand for 
Roots’s patent blower,'and that this firm have now constructed 


more than 600 of them. They run at 300 to 350 revolutions 
t minute, with less power than most other blowers for 
ing purposes. These fans are in operation at the Barrow 


atite Steel Company (who have 13 at work), Dowlais, 
bw. Vale, West Cumberland, Bolekow and Vaughan 
Manchester), and elsewhere in Great Britain, besides being 


at Krupp’s, Essen, Botrhaum, and at other works on 


Farious Additions to and Alterations 
uw ] 
avis ar 


of Works, &ce.—The 
Railway Company are about to erect extensive 
bonding stores, warehouses, &¢c.,’at Sheflield, as they have 

Bradford. Sinking operations at Messrs, Badger and 
ns’ new and extensive odisey, Dronfield Hilltop, have been 
resumed, and coal should be reached in about a month. In 
sinking a deep well at Sheffield on Monday the men cut 


igh the Silkstone seam of coal—at a place nearly in the 
f+ <! 
1 


cone at 


at town, the bed, however, not being very thick 
sluable. Messrs. Cammel! and Wilson’s new works are 
ar advanced that it is believed the Bessemer mills and 
veral other departments will be in operation a couple of 
months hence. Messrs. Brown, Bayley, and Dixon’s works, 
are partly at work, and the firm have secured 15 
acres more land for additional buildings. Their works are 
argest at Sheffield for area. At East Gawler collieries 
ating fan is about to be put up. At Smithies pit, near 

‘tnsley, the new shalt is expected to reach coal in a week 
osforth Colliery, near Dronfield, is about to be 
‘orked again, the machinery being now under repair. The 
op line of the Midland Railway Company at Unstone 

s pretty well, its terminus being the colliery of Khodes 

The Midland Company are putting down new 
eee 4, ckington and Claycross, and are widening their 
= sh Valley branch. New shafts are being sunk at the 
ra pits. The line from Ambergate to Codnor Park 


progresses sléwly, chiefly owing to the extremely wet 
na oT 
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two. 


. Des at 


i them on the settlement of the Alabama question, | 
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NARROW GAUGE RAILWAYS, 


Lievrenant-Cotonst J, P. Kenxepy has addressed the 
following report upon railway gauges, to the directors of the 
Bombay, Baroda, and Central India Railway Company. In 
this report Colonel Kennedy proposes to discuss the subject, 
especially in relation to the bulk and weight of goods to be 
conveyed in India. 

1. Of all the subjects that at this particular crisis can 
come under the consideration of practical engineers, states- 
men, promoters of industry, and investors of capital, the 
most important is that of establishing indisputable principles 
that shall come home to every man’s judgment, for fixing 
the most fitting dimensions for a general railway gauge or 
distance between the goods truck flanges in each isolated 
country, island, or continent where the railway system is yet 
in its infancy. 

2. The necessity for a searching analysis of this subject by 
the Institution of Civil Engineers, in the first instance, and 
forthwith, has become apparent from the wasteful schemes at 
this moment proposed, or actually in progress, in India and 
elsewhere. 

3. Two or three professional advisers of the local Govern- 
ment of India, without a shadow of sound grounds for their 
advice, have induced the Government to break our present 
admirable 5ft. 6in. gauge down to one of 3 ft. 32 in. for 
future extensions. 

4. We are justified in saying they have done this without 
any sound grounds even in their own minds for the advice 
they have given, because little more than four years have 
passed since they were urgently pressing us to enlarge the 
carrying power of our goods trucks to 50 per cent. beyond 
their present capacity! although they now are wasting the 
public money to entail a grievous public evil by reducing 
the future trucks of the same country, characterised by light 
bulky produce, down to one-fifth of their present carrying 
power, or about one-seventh of what they thought requisite 
four years since. 

5. Their first error was much less dangerous than the 
grievous misapprehension they are now acting under. 

It would have been merely inconvenient, unnecessary, and 
costly. 

Their present notion, if adopted, will render the proper 


f Ironworkers at Swinton.—On Saturday last the | accommodation of traffic simply impossible. 


6. The existing gauge was fixed under Lord Dalhousie’s 


. " ; ' 5 - . 
ting to organise unions amongst all branches and | administration, after a most careful consideration of the re- 


lative bulk and weight of each of the characteristic classes of 
Indian produce which must be conveyed along the lines of 
railway. 

This is the only true principle upon which to fix the rail- 

way gauge or transverse goods truck base in any country. 
7. A sample is herewith offered of what that produce re- 
quires in the way of stowage. It shows the record of two 
years’ traffic, carried over the Bombay, Baroda, and Central 
India Railway in 1870 and 1871, and consists of forty-three 
classes of goods, of each of which the proximate specific 
gravity is given, and we thus find the range to be for Indian 
produce from 224 cubic feet of bulk per ton of weight, to 
5 eubie feet of bulk per ton of weight, and that the averages 
of the two years’ traffic were 75 cubic feet per ton in 1870, 
and 78 cubic feet per ton in 1871; which, making a slight 
allowance for waste in wagon stowage, may be taken at a 
general average of 80 cubic feet of bulk per ton. This 
will give an average space of 640 cubic feet for the stowage 
of 8 tons in the ordinary wagon on the 5 ft. 6 in. gauge; the 
height of load above the platform not exceeding 5 ft., and 
the centre of gravity of the gross load not exceeding 5 ft. 
above the rails, with a distinct limitation of the width of 
the load IN TERMS OF THE GAUGE To 1.45. 

8. Fortunately, then, the principles upon which the 
national gauge for a railway should be fixed are in no way 
dependent, im any country, upon doubt, or the arbitrary 
opinions of any individuals or class. Those principles ad- 
mit of the strictest and most indisputable mathematical 
solution. 

9. They rest entirely upon the averages to be derived 
from a detailed analytical comparison of the bulk in cubic 
feet per ton.of each class, as well as the total tonnage of 
each class of produce to be conveyed, which in ordinary 
popuJous districts will not be found to vary materially in 
any country from our average of 80 cubic feet per ton, con- 
sisting principally of articles adapted for food and clothing. 
In fact, upon the characteristic produce of the country, re- 
garding the elements both of bulk and weight. 

10. There is no excuse for allowing vague assumptions to 
rule in engineering practice, however, difficult it may be to 
exclude them from more mysterious arts. 

11. We are perfectly willing to admit the fitness of a nar- 
row wagon in a Welsh mining district, running with its 
8-ton load of minerals down an incline to the nearest port or 
station on the general railway line, each ton we from 
5 to 12 cubic feet, and the entire load being contained with- 
in 100 cubie feet of wagon space. 

12. This bulk can be stowed in a truck space 3 ft. wide, by 
17 ft. long, by 2 ft. above the wagon platform. 

But how are we to pack our 8-ton load of half-pressed 
Indian cotton, measuring 1488 cubic feet, or 8 tons of Aus- 
tralian wool measuring 1120 cubic feet? are we to build it 
up to 20 or 50 ft. high ona little wagon having only 2 or 
3 ft. transversely between the wheels, and therefore only one- 
half of its proper stability. 

13. A most inadmissible suggestion has been offered to 
bolster up this narrow gauge delusion as applicable to the 
transport of light bulky commodities. It consists in making 
the wagon floors project on each side as much beyond the 
line of the wheels, or proper base of the wagon, as any wild 
speculator may choose to venture, ignoring the fearful con- 
sequences of centrifugal action with rapid motion on quick 
curves. 

14, This approach to the principle of the bicycle or the 
balancing pole of the rope-dancer, suggested for the trans- 
port of goods, only shows the length to which speculators 
can yenture to count upon the credulity of the mass of 





mankind totally indifferent to all the mischievous conse- 
a which their schemes, if adopted, must inevitably 
produce. 

15. The lateral projection of the load beyond the gauge of 
the old system is already too great, and is undoubtedly pro- 
duetive of a large proportion of the accidents that occur upon 
our railways. 

16. The soundest principle would be to bring the width 
of our load within the transverse wheel base or line of gauge, 
as originally suggested by the late Mr. Brunel. 

17. The plea of economy has been advanced as the motive 
for making the proposed disastrous change. Never was 
there a more grave delusion. It must largely increase both 
the construction and working costs, as it will involve the 
necessity of double instead of single tracks in the first in- 
stance. 

18. Finally, we need only repeat that whilst the 3 ft 3 in. 
gauge may answer for the conveyance of heavy minerals in 
special districts, the general commerce of every populous 
country mainly consists of articles of low or medium specific 
gravity adapted to food, clothing, fuel, &c., averaging about 
80 cubic feet per ton weight, for which the 6 ft. 6 in. 
gauge is in every respect most suitable as regarda cost, 
stowage, safety, economy, the intricate elements of military 
defence, and the power of adopting single track lines 
of railway for the accommodation of a large amount of 
traffic. 

19. We must deny that the cost of the existing lines ecn- 
structed in England, India, and elsewhere, should be admitted 
as offering any stale for what that class of railway should reach 
in future, under a better organisation and direction of labour, 
and its supervision with the invariable adoption of piece- 
work or smal! contracts for the construction of works. 

20. A maximum limitation of the future cost of railway 
construction, to from 50001, to T0001 per mile, exclusive of 
exceptionally large bridges, ought to be ample, under judi- 
cious specifications and estimates of works, with proper 
monthly audits to secure that during progress they shall not 
exceed the proportional authorised rate of cost for work 
actually done. We see that even in Engand, where the con- 
struction cost of railways has been generally the highest of 
any in the world, averaging 33,0001. per mile, it has been 
shown by various practical examples, that they could be 
on the 4 ft. 8} in. gauge as low as 50007. per mile. In 
Awerica, too, about 66,000 miles have been made at an 
average cost of about 90007. per mile of 4 ft. 8} in. gauge, 
although the American market rate of labour averaged 
eighteen-fold the Indian and Chinese rates of wages. 

Any amount of Chinese labourers can be imported, to work 
where required under contracts to execute earthwork, at 
rates varying from about ld. to 2d. per cubic yard, aceord- 
ing to the height of filling, whilst the charges we generally 
find paid to large contractors, or, worse still, for unchecked 
daywork, brings up the cost to from 5d. to 10d., or Is. per 
cube yard. 

21. Mr. Mathew, the present chief resident engineer of 
the B. B. and C. I.R., has proved that such works can be 
rapidly executed within the limits above suggested. On 
the 3rd of November, 1870, the first section of the Saburmuttee 
and Wudwan, single track extension line, on the 5ft. 6 in. 
gauge, was commenced, and on the 24th of May, 1871, it was 
opened for traffic, showing a construction period of 203 days, 
or 29 weeks, and at a cost of 550901. per mile. 

22. Had a similar success attended the erection in India of 
this important class of works from their commencement in 
1852, the funds invested would have produced from two to 
threefold the railway mileage at present available for the 
commerctal intercourse of that empire, and the traffic would 
have paid much more than the guaranteed interest. 

We should have been spared the immeasurable injury now 
proposed of a most costly expedient, wholly unsuited to our 
requirements, instead of a ner matured system, capable 
of meeting every exigency on the most comprehensive and 
economical scale, embracing all our national interests, in- 
cluding the vast and intricate details of our military defen- 
sive security, our commercial on-going, the financial neces- 
sities of our population as regards passenger traffic, and ever: 
social, commercial, and political consideration connected with 
intercourse. 

All these interests have been overlooked by a crude sugges- 
tion, under a false pretence of economy, and which must 
result in excessive extravagance. 

23. The idea of constructing only a single track on the 
small gauge in countries, which either are at present or may 
hereafter become populous, is simply chimerical; whilst the 
cost per mile of a double track of the mineral-sized gauge 
must be about 66 per cent. in excess of the cost per mile of 
the 5 ft. 6 in, gauge single track suited to the general traffic 
of svery populous country, still retaining the power, without 
loss or waste, of doubling the 5 ft. 6 in. track when required 
by a large increased development of traffic, which the 
establishment of railways must produce, and which would 
necessitate quadrupling the tracks of the narrow gauge! ! 

24. In condemning the introduction of an unsuitable 
narrow gauge as being the most costly, inconvenient, and 
dangerous principle that could be devised for general traffic, 
and whilst maintaining that our past rates of railway invest- 
ment may be reduced to an average cost of 50001. to 70001. 
per mile, it is clear that the vast and rapidly increasing re- 
quirements of industry and the development of hitherto 
neglected districts, call for a subsidiary principle very much 
lower in cost than even 50001. per mile; and I feel confident 
that such a subsidiary principle is now within our reach at a 
cost of 5001. to 10001. per mile. We haye only to construct 
well graded ordinary roads, branching from judiciously 
selected stations on the existing trunk lines of railway, 
limited to a construction cost of 3007. mile, 

These lines should be so carefully laid out as to be suitable 
hereafter, when requisite, to lay down upon them the rails 
for a 5 ft. 6 in. gauge of railway ; and in the meantime, until 
that future necessity shall arise, they should be furnished 
with Thompson’s road traction engines and trucks. 

25. Such a branch line—say 40 miles in extent — may 
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be estimated as follows, exclusive of bridges of the larger 
classes. 





Estimate. 

40 Miles of road at =... 300 per mile 12.000 
4 Traction engines 900 each . 8,600 
4 Passenger busses ... 300 ,, exe 1,200 

16 Goods trucks a Ws : 1,200 
5 Water tanks 100 , eee 500 
6 Timber sheds 100 ,, 500 

Contingencies 1 per cent. eve 1,900 

Total = a 20,900 
FiG,I- 


tent wagon unit, on a 5 ft. 6 in. base or for the highest 
state of development that any country is ly to attain— 
whilst every attempt to dwarf down uge to any pigmy 
dimension, as applicable to general traffic, must end in mos 
costlyjfailure as regards the requirements of industry and 
commerce, and most inexcusable disgrace to its incompetent 
or interested originators, advocates, and jieal executors! ! 

33. Trusting that the-Table No. 1 ifie gravities of 
two years’ goods traffic will have its weight with the reader, 
as tothe gauge question, we shall now ask attention to its 
nate to the most urgent point of detail that can pro- 
bably be found in the home and Colonial Empire of Great 
Britain, viz., the completion of the best line of intercourse 


Union i —~A steamer, i 
ceived the name of the Afri ine Seon Dalle er thee tras? 
y's mai] service between Southam: and the Cape 
of Good Hope. She was built by Mr. Key, of Kinga 
| Fifeshire, and she is now being fitted for sea at Leith. The 
| African is nearly 2000 tons burthen gross measurement, and 
her length over all is 330ft. She is fitted with a pair of 
| othr of the high poooees shinier tay So 
igh- linder being 38 
Cyto ditto 70in Si 
Welsh Coal Abroad.—The exports i 
tant ports last year were as follows: Cardiff, 2,608,260 tons 
against 2,060,138 tons in 1871; Swansea, 584,767 tons 
Pi 2. 
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26. This would require about 5221. per mile, including con- 
struction of road and rolling stock, or about one-twelfth of 
the cost per mile of a fruitless narrow gauge line, without 
any of its errors or dangers, and capable of receiving the rails 
for a proper 6 ft. 6 in. gauge railway, when the progress of 
each district shall call for such a change, without any 
sacrifice of the cost of original works executed, and giving 
the opportunity of moving the road traction engines and their 
trains to fresh districts, with their full powers of fostering 
fresh industry elsewhere. 

Care must always be taken that these roads are properly 
graded, drained, and ballasted before the traction engines are 
used, especially avoiding a high rate of speed, which together 
with bad roads, will necessarily damage the engine and 
encrmously increase the working cost. 

27. The principles here recommended for goods haulage 
appear capable of being most advantageously combined with 
the almost equally important extension of irrigation both in 
the plains and hill districts. 

The broad principles of irrigation call for nearly level lines 
of canal with their water tanks and river dame. 

28. The first class or trunk railways communicating from 
the interior to the coast, will be found generally to follow 
valley lines, whilst the main conduits for irrigation will be 
practically level contour lines crossing the general drainage 
and trunk lines of railways. 


29. Each dam bunding a river or ravine in connexion with | 
the main irrigation tanks, will therefore offer a most con- | 


venient site at a small practical cost, for the piers and 
abutments of a river bridge, and thereby reduce to a mini- 
mum the only antagonistic element hostile to cheap inter- 
communication. 

50. In addition to this, the outside embankment of the irri- 
gation canal will offer a good formation level either for a rail- 
way, an ordinary road, for a traction engine and its trains, 
or a towing path for boat haulage, either by traction engine, 
or horse power ; and their position and direction are likely to 
coincide with good traffic lines of intercourse ve mn 
nearly level contoured line crossing the general watershed of 
the country. 

51. The whole question is reduced to a calculation of how 
one broad result is to be obtained, viz.: What system can 
enable us to furnish most rapidly and economically the most 
urgent demands of commerce by the conveyance of the 
largest future amounts that may be offered to us of goods and 
passengers in every required direction, with the greatest 
security, at the lowest rate of cost, paying a fair mercantile 
return or dividend on the investment incurred ? 

To secure this result, requires a full consideration of the 
greatest possible expansion of traffic which the entire occupa- 
tion and improvement in cultivation of land can hereafter 
eall forth, together with its irrigation and the storage of that 
valuable water which now runs waste to the ocean, in the 
rainy season, damaging instead of fertilising the land. Al/ 
these subjects must enter into the engineer's calculation as to 
the future traffic which must pass over the lines of intercourse, 
whether those lines be on land or water, railway, common 
roads, or canals. 

32. To obtain the fullest required result, there must be a 
concurrent fitness in all the principles adopted, whether in 
regard to the original designs construction, or the after 
maintenance and working of all those enormous sources of 


wealth which bear upon each other, whether in respect to | 


the development of produce, or the most convenient and 
economical transport of that produce to its markets, or points 
of consumption. 

He must never forget that the goods wagon load forms the 
regulating unit of the railway system, with its three dimen- 
sions: Ist, of transverse base, or width of gauge; 2nd, height 
of centre of gravity of gross load; 3rd, length of vehicle. 
With the two first of these, viz., the transverse wheel base 
and height of centre of gravity, he must not dare to play 
tricks if he would secure future safety and success in his 
powers of transport. The 3rd, or length dimension, is more 
at his discreticn, but even here he had better use much 
caution, limiting himself to two pairs of wheels, and he may 
feel confident that 640 cubic feet of space will offer a compe- 
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that exists between the arsenals of England and the most [ against 664,598 tons in 1871; Ne 


exposed north-west frontier of her most important Colonial 
Empire, India. The peculiarities of that tontier have ex- 
posed the British arms, not only to the heaviest disaster which 
they ever sustained, in the fatal Affghan operations of 1842, 
but since then to payee outrages Seve contemptible 
frontier tribes, who under cover of their fierce mountain 
defiles, have dared to insult the British flag, and to molest 
British subjects on their own territory. During the last 





twenty years it has been necessary to send no less than sixteen | 
| military expeditions against those troublesome neighbours, | 
| producing a most damaging impression as regards the | 


strength and power of the British influence amongst her own | 
subjects. | 

34. This important question demands a most minute con- | 
sideration of all the details bearing upon it, which will show : 
ist. That the most important strategic line of operations as | 
regards our military defence against aggression, coincides 
precisely with that most urgently called for as regards our | 
commercial requirements. 

35. The opening of the Suez Canal and the position of the 
one unexceptionable harbour of India, Bombay, have defined | 
| so far the two main points both in our military and com- | 
| mercial line of operations, not only between Great Britain | 
| and India, but between India and the Continents of Europe, | 
| Africa, and America. 

36. Under these circumstances it is clear that the first | 
question of Indian intercourse, whether as regards military | 
or commercial interests, is how we can best extend the line | 
now open from England to Bombay in the shortest and most | 
level course from Bombay to Delhi, where it will fall into the | 
East Indian Railway, running to the north-west and south- | 
east, and also offering near Palhanpoor or Sirrohee a point | 
whence a junction line can be opened between Scinde and 
Centra! India. 

37. This north-western line of intercourse has been the 
subject of numerous surveys, estimates, and reports by the 
engineers of the Bombay, Baroda, and Central India Railway 
during the last nineteen years, and Mr. Mathew’s last treat- 
ment of the question, dated 2nd May, 1872, is most conclu- 
sive, not only as to the proper line of direction, but likewise 
| as to the certain moderate amount within which it can be 
| constructed, viz., 6254/. per mile. His calculations as to 
estimated cost are of infinite value, from the fact of his having | 
—_ opened for traffic an extension of about eighty miles of | 
ine through a similar class of country, and within a rate of | 

cost per mile amounting only to 55004, 
38. The palpable superiority of the route to the north-wrst | 
rovinces going north from Bombay, both as regards levels and | 
| distance, instead of taking the north-easterly direction over | 
| the Syhadree, Cauvery, Sautpoora, and Vindia oy was 
| exhibited amongst the earliest projects of the Baroda Railway 
— years ago. 

t showed that the saving in length of line between Bom- 
bay and Delhi would be 130 miles, whilst the saving of un- 
necessary rise and fal] on the journey by taking the shorter 
and more level line would be about 3000 perpendicular feet. 














NOTES FROM THE SOUTH-WEST. 
Wooden Pavements.—A proposal has been made to the 
local authorities of Southampton by Mr. N. R. Bashman, on 
behalf of the Imperial Wood Pavement Company, for laying 
down wood pavement for the roads of Southampton. 


Steam Shipbuilding at Cowes.—Mr. J. White has received 
instructions to build another steamer for a steamboat com- 
pany at Portsmouth. Mr. White has already built two 
steamers for the same company. The new steamer will be 
10 ft. longer than either of these vessels. 


Colliers’ Wages.—In consideration of a recent advance of | 
| 2s. 6d. per ton in the price of coal, the coalowners in Somerset 
have given their men an advance of 10 per cent. This 
amount, added to various rises which the men have received, 
makes a total advance during the past twelve months of 45 
per cent., and brings colliers’ wages in Somersetshire to a 
point never previously attained. 
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333,369 tons, against 
871,232 tons in 1871; and Lianelly, 114,172 tons, against 


| 123,206 tons in 1871. 


The Severn Commissioners—A meeting of the Severn 
Commissioners was held at Worcester on Saturday, under 
the presidency of Sir J. Packington, M.P., for the purpose 
of considering sundry railway Bulls proposed to be promoted 
in the ensuing Session of Parliament. A report, presented 
by a committee, expressed an opinion that the Newent Rail- 
way, the Ross, Ledbury, and Gloucester Junction Railway, 
and the Kidderminster and Bewdley branch of the Great 
Western Railway were likely to affect injuriously the traffic 
of the Severn. After hearing Messrs. Ashby and Green, 
who attended the meeting as representatives of Mr. Wilson, 
engineer for the Newent batecy and the Kidderminster and 
Bewdley branch of the Great Western, the commissioners 
resolved that the Bills in question should be opposed in 
Parliament. 


An Ambulance Railway Carriage.—A trial has been made 
in Portsmouth Dockyard of an ambulance railway carriage. 
A branch line of railway connecting the main line in the 
dockyard with the jetty at which troops are disembarked, is 
so tortuous that ordinary passenger carriages cannot be run 
upon it. nee y have accordingly to be marched a distance 
of a quarter of a mile through the dockyard. To remedy 
inconvenience to the sick, a carriage has been specially fitted 
for passing over extremely sharp curves. It rests on six 
wheels, and the framework of each pair of end wheels, having 
side play, accommodates itself to the varying direction of the 
rails as the carriage passes on. 


Neath Harbour Improvement Bill.—No opposition will be 
offered to this Bill on Standing Orders, not a single petition 
having been presented against it. 

The Great Strike in South Wales.—This strike has dragged 
ite weary length along, with the prospect, however, of an 
early termination. The families of the men out on strike are 
suffering great privations, and Mr. A. Brogden, M.P., has 
been negotiating terms of adjustment, with a view to the 
avoidance of further loss on the part of both capitalists and 
workmen. 


Bristol and North Somerset Railway.—A kind of promise 
was recently given that this line would be opened in March. 
It is now stated, however, that the line will not be completed 
in less than six months. For the second time a bridge near 
the junction with the Bristol] Station has had to be taken 
down for rebuilding. 

More Coal in Somersetshire.—Coal of good quality has 
been discovered on an estate at Nailsea, the property of the 
late Mr. G. Kitson, of Bath. 

Inundation of a Colliery.—Owing to an unfortunate 
mishap at the Tir Philkins Colliery (Monmouthshire) there 
has been a serious irruption of water into the pit, and 
upwards of 300 men and boys have been rendered idle. The 
pumps have been kept going at full speed, and work was 
expected to be resumed in the course of this week. 


Bristol Channel Docks. —It is stated that means have been 
provided for at once i with the docks at Avon- 
mouth, and for completing them as speedily as possible. 
The amount required has been found by London capitalists. 

The Forest of Dean.—The coal trade of the Forest of Dean 
is in an animated state, and the high prices of November 
have been regained. At the iron works trade is also active, 
although there are insufficient supplies of matérial. 








Om~tpvses 1m Paris.—The total revenue of the Paris 
General Omnibus Company last year amounted to 812,936., 
as compared with 582,429/. in 1871. We have thus the con- 
siderable increase of 230,507/. apparent in the receipts of the 
company last year as compared with 1871 ; but the wonder, 
perhaps, is that the company acquired any revenue at all in 
that year. The average number of vehicles worked by the 
company last year was 644, as compared with 512 in 1871. 
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ON TUYERES FOR BLAST FURNACES. 
By F. Birrerennacn, Nevsser Iro~n Woxrs. 
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| water (supplied through a }in. pipe with at least a 
pressure of from 30 ft. to 40ft., and more if pos- 
sible) directly to the front of the tuyere, in order to 
| prevent incrustation, though that end is not entirely 
nience, labour, and often seriously disad- | obtained even by this arrangement. Such a tuyere 
18 consequences which are connected with | has to be removed every six months, in order to 
ving of a damaged water tuyere. If the | vet the incrustation out either by means of hammer- 
of the tuyere has become “ironed,” or | ing or by drying the tuyere, and making it slightly 
or slag—|red hot at the mouth, in which state cold water is 
which often assume extraordinary dimen- poured into it, when the incrustation becomes con- 


y practical blast-furnace engineer knows the 


thus preventing their passage through the | 
es—the latter have often to he widened | 

un extent that the regular working of the 
interfered with. It further happens, | 

, that the mouth of the tuyere gets leaky, | 
fering with the production of the furnace 
true reason for it can be ascertained, and 
tution of the new tuyere is then at- 
nded with all the above difficulties, It is, there- 
fore, a highly important matter to ascertain, in the 
choice of tuyeres, what form or construction. of 
tuyere will remove the difficulties above referred to; 
and it will be generally allowed that if such a tuyere 
ean be procured, the first cost becomes a matter of 
r importance, as it will soon be more than 
ywered by the saving of the cost of the interrup- 
tion in the working of the furnace, For the purpose 
of obtaining a satisfactory form of tuyere, I have, 
gince 1859, carried out at the Neusser [ron Works a 
series of experiments with variously constructed 
{ yeres. ‘The tuyeres mostly used in Eng- 
and ma le of helical iron tubs s. either placed 

y in loam, or, as is more usual, surrounded by 

ron, I found to give the least satisfactory re- 

its. ‘These heavy and unmanageable lumps eannot 
he contact with the fluid iron and iron-con- 

g slag; they are soon worn off by any contact 

with the fluid metal, bec leaky, and 
asion accumulations which become so intimately 
ted with the mouths of the tuyeres that often 





mass of yme 





y portions of the wall of the hearth have to be 
away in order to get them out. Such a 

ats at Neuss at least 4 groschen (4.8d.) | 

nd; if 2tin. long weigh about 250 Ib. ; and | 

t away at the mouth it becomes of scarcely | 

y whats ver. 

i tried wrought-iron tuyeres with welded | 

These gave better results, but they also | 

yt withstand the contact with the molten | 


Ided seams are t 
tyere, if burnt away, is 
ch tuyeres 


en generally trust- 


useless 


ind became united to the latter, though the | 
ere not so easily damaged as those of the | 
tl ed « I yn | 
. whe nt tuveres ha 1 to be removed | 
difficulties were met with as with those | 
described. It also difficult to ascer- | 
und the pe idness of the weld. | 

1 ¢ vet aS il t Many days in | 
when lea seams were discovered at | 

ius me ating b x taken out, 

i happen 1 | the perfectly | 

ry testis f the tuyeres with a water | 
f from 10 to 12 atmospheres. The best | 
sting such tuyeres consists in filling them | 

r, and after dr g¢ wooden plugs into the | 
exhaust openings, ] vcing the tuyeres per- | 
arly, with the mouth upon a fire, until the | 
igs are tl rn t by the pressure of | 
If the tuyere withstand this test without | 
| 

| 








y I i { . ) poun i, and it is | 
: hem we 

i er al fact, thoroughly good | 
\ bro tuyeres, and I used them for ten | 
r | ng tuvyeres men. 

Lh ronze t I form less easily a 

1 the fl Ll; tal than the iron ones 

1 the cor t with lten iron very 

Oi irse they netimes get cracked : but in 

iSLiV ta I | uuse ti b n 

l h the s of f Lice 

removed fi; 1 them with a mall 

fforee. Wemay pr that such a tuyere 
tain perhaps ten times t exposure to con- 
t tal and fluid slag it would be endured 
ron tuyer I u tuyeres f the pattern 
ul xed ske bh. a 1 have found it the 
many experiments, If made too long the 
wed without much hesitation to extent. 
walls of the hearth suffer : if kept short, say, 
ty Inches, it becomes necessary with the in- 
g action of the fix to renew the ramming in, 
walls of the furnace ar preserved, These 
are not easily damaged if well made, and if 


precaution ig the current of 


taken to conduct 


| primary application, they are, 


| factory results, 


| said ab 





verted to dust, and is washed away by the water; 
the tuyere may also be boiled with half-diluted 
hydrochloric acid, 





of ordinary bronze, and in cases where other tuyeres 
would certainly have burst, they sustained the shock 
without any damage being done to them, I ascer. 
tained further that this metal does not. take up so 
readily or so firmly the incrustations produced by the 
contact with the water, and what is of great import- 
ance, the oxidation of phosphor-bronze is much more 
slow than that of the ordinary bronze, A tuyere 
of the latter metal when used for one or two years, 
shows at the mouth for a length of Sin, or 6in. a green 
oxidation ; it gets rough and cannot be made bright 
without the use of files ; it is thus evident that such 


| a tuyere willmore easily take up lumps of the molten 


The water is introduced through } in. wrought-| products of the furnace than a new and smooth 


iron tubes (gas 


represents a fastening that I consider to be the best. | 


| 
| 
; 





Besides the advantages mentioned above, the bronze 
re durable, are more easily manage- 

able, and are more uniformly circular than the iron 
tuyeres, which latter property is always an advantage | 
for the furnace. Moreover, if more expensive in their | 
1evertheless, much | 
than the other tuyeres, as the | 
accept the old metal in lieu 
my old tuyeres recast at 


new ones costing 


tnyeres are m 


, . , " 
cheaper in their use 
founder will always 
of part payment, and I get 
6 groschen (7.2d.) per lb., the 
17 groschen (20.4d.) per Ib. 


pipes) screwed into the bottom of | tuyere. 
| the tuyere, as shown in the annexed sketch, which bronze, 


The older, therefore, a tuyere of ordinary 
the sooner will it be damaged in case of any 
accident. It is further almost impossible to find 


| always the correct time of cleaning the tuyeres of the 


inner incrustation ; it is forgotten orneglected, and 


jis thus amongst a hundred cases fifty times the 


cause of a loss. ‘These disadvantages are removed 
by the properties of the phosphor-bropze, and I 


|have found after a year's use that a tnyere of/ 
| phosphor-bronze when wiped with a 


iece off 
appears quite smooth, and has a bright motallir 
surface, and that it had remained entirely without 
incrustation. ‘The extra preliminary expense for 


|phosphor-bronze appears almost insignificant in 


view of the advantages mentioned above, and the 
expense of re-casting this metal being the same 
as for ordinary bronze, the higher value is in the 
metal itself. 

I am convinced that an ironmaster once using 
tuyeres of phosphor-bronze will at once find out the 


, advantages of this metal, and will never again apply 


other tuyeres. Every blast furnace engineer knows 
that the trouble of taking out one tuyere produces 
often more expense than the cost of all the tuyeres 
together of one furnace. If these eventualities can 
be reduced only one-fifth, the extra first cost cannot 
be considered any longer. Complete security will 
never be attained, but I am convinced that the ap- 
plication of the phosphor-bronze for tuyeres is 
already an important step towards perfection. 


TELEMETERS. 
(Continued from page 73.) 

We have now noticed two instruments intended 
for determining comparatively short distances, when 
considered with reference to the long artillery 
and at this stage of our investigations we 








ranges ; 


|have arrived at the consideration of a third instru- 


The bronze tuyeres are therefore certainly the 
cheapest in their application, but it appears to be no 
easy matter to have them cast, as it is not every | 
brassfounder who can do it satisfactorily, success 
depending much upon the selection of the metal 
and the skill of the founder; in fact the casting of 
tuyeres is an art, like that of casting bells. I have 
found that intelligent brassfounders could not 
sueceed, and even large establishments, with all 
their resources, have tried in vain to obtain satis- 


The only useful bronze tuyeres I 
can obtain are those from a firm at Dusseldorf, 
Rhenish Prussia, who have paid special attention to 
their production. 


But even the bronze tuyeres were not perfect . | 


they often became cracked in a manner quite inex- 


plicable, and if they came into contact with the bed 
of metal from below, would tear or melt. A few 
years ago my attention was called to the so-called 


phosphor-bronze of Montifiore-Levy,and everything | 


out it in privat and public reports, and the 





results obtained from the trials with this metal for 


irtillery purposes, about which a great deal has 
also been published in England, convinced me 
that the properties of this metal must offer the same 
idvantages for tuyeres as for guns. It appeared, 
‘ increased toughness and 





in fact, to offer greatly 
density, and, therefore, great resistance against | 
: 1 : _ J 
change of temperature and the influence of 
} cert 
molten masses. I ordered, consequently, several 


at 
to exactly 


tuyeres of this metal ( according 

the same pattern as that for the ordinary bronze 
tuyeres) of the chief house for this metal at 
Liege. The matter was taken up there with 


interest, but no satisfactory result could be obtained, 
unexpected difficulties being met with, and it 
being again proved that it is not everybody's busi- 
ness to cast tuyeres, I ordered, therefore, a sufli- 
cient quantity of this valuable metal, and forwarded 
it to the firm in Dusseldorf already mentioned, 
where some excellent tuyeres were cast from 
it. ‘These tuyeres were soon taken into use, and 


have given me the fullest satisfaction ; they have | 
the advantage of being more tough than the tuyeres ' 








ment, professedly adapted to the attainment of 
similar results, namely, the determination of dis- 
tances within certain limits rapidly, without the 
necessity of any caleulation or reference to tables, 
and that upon some principle, so simple in its ap- 
plication, as to render it suitable for employment 
under the difficulties attendant upon compara- 
tively close contact with the enemy. ‘The instru- 
ment we are now coing to describe belongs toa 
class to which we have already adverted, inasmuch 
as nothing beyond the ordinary refracting telescope 
principle and a mechanical contrivance, involving 
neither principles of reflection or refraction, is in- 
cluded in its construction. 

We shall in the first place give a description of 
the construction and mode of application of this in- 
strument in practice, and then say a few words upon 
the subject of refracting telescopes and micrometer 
measurements in general, in so far aa the principles 
they involve bear upon the subject of military 
telemeters. 

The telescope is simply the ordinary achromatic 
terrestrial telescope, the object glass, A (Fig. 55), 
being formed of the usual combination of a double 
convex lens of plate or crown glass, and a concavo- 
convex of the higher dispersing flint glass; in this 
instrument the second lens is a concavo-convex, but 


the substitution of a concayvo-concave is in some 


| works on optics recommended as a better corrective 


of aberration, The plano-convex is shown at z, 
and y is a double convex lens; and z is a stop or 
diaphragm for the purpose of cutting off all stray or 
eccent rays of light. 

The inverted image of a distant object being 
formed by the object glass, the pencils diverging 
again fall on the lens, z, which is nearly its focal 
length distance fiom y; the refracted pencils then 
all cross the axis of the telescope at the point where 
the stop or diaphragm is placed ; they then fall on 
the convex lens, y. by which they are again bent 
towards the axis: by this arrangement an erect, in- 
stead of an inverted image of the object under ob- 
servation is produced. zd 

B represents the eye tube, which is constructed 
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according to the principle of Huygens eye-piece, 
both the lenses, » and », being convex plane. The 
lens, m, is the field glass, so called, as it has the 
effect of increasing the extent of the distinct part 
of the image produced, or field of view. The lens, 
4, is the eye glass; the distance between these two 
glasses is regulated as follows 

The focal distance of the field glass, m, is three 
times the focal distance of the eye glass, 4, and the 
distance between the two glasses is twice the focal 
length of the eye glass, 4, being the difference as 
well as the semi-sam of the focal lengths, without 
reference to sign. When this principle is applied 
to a tele scope, the raya of light, after deflection 
towards the axis, as already described, are again 
brought to a focus by the field glass. 


The image falla between the two lenses of thé 
eye tube, and in consequence of the refraction 
through the field glass, is produced at a point half 
way between the eye glass and the field glass: this 
point on the axis being the principai focus of the 
rays of each pencil of light on 
m the eye glass are therefore parallel 


eye glass, 4, th 
emerging fr 
and consequently fit for vision by an eye 
( etoit 

At the point where the image is produced (namely 
the focus of the eye glass) the arrangement fox 
measurement is introduced, so as that the measure- 
ment shall be taken in the plane of the image 

The 1 
frame carrying at the back a tube, d, which takes 
into the tube, of the telescope, and is secured 
thereto by pins or screws; over the circular frame 
a ring, /, is fitted, which is secured by pins or screws 
bi; a bar, o, forming an index, is fixed 


placed 


easuril apparatus consists of a circular 


to a flange, 
to the tube « 

The ring, /, Figs. 56, 56, is marked on its periphery 
with a scale, as shown in the figure, calculated at 
§ ft. 10 in. for cavalry ; the broad flange 
marked with a scale, asshown in Fig. 57, calculated 
at 5 ft. llin. for infantry, 

The interior face of the flange, 64, turned towards 
the obj ct glass is forme d with tec th or cogs, I gr 58, 
which act upon the heads, AA, of threaded pins, 
Fig. 59, working in small plates or slides, 4 
shown in the figure 

The small plates or slides move up and down 
vertically in dovetailed pieces or guides, ii, in the 
the movement being communicated 

small threaded pins They carry 


' 


hown in the figure, and are 


4 5, is also 


Cs, kc, as 


circular frame, 
to them by the 
hairs or webs, m #, as & 
kept parallel and steady by springs, 2»; there is 
also a ring or friction plate between the circular 
frame, c, and the ring, /, Fig. 55 When the eye 
piece, a, and ring, / Fig. 55, are turned in one dire« 


tion or the other. the cogg d wheel, causes the 
pinions and threaded pins already described to 
rotate in contrary lirections, thus communicating a 


vertical movement to the plates or slides to which 
the webs are attached 

rhe webs can by this means be either separated 
or approas hed to each other in a vertical direction, 
é vertical measurement of the 


and consequently thé 
image formed by the object glass and t 
obtained 

lo use the telescope for ascertaining the distance 
of an object, place the two wi bs in contact by turn- 
ing the graduated ring. from left to right till the 
edge of the fixed index already described is at zero ; 
focus the telesc« pe to the ol ject under observation 
until it is seen distinctly ; then turn the graduated 
ring from right to left until the object is seen or 
taken in exactly between the two webs. 

The graduations on the flange and ring corres- 
Pe nding to the different measurements have been 
simply obtained practically by carefully conducted 
experiments, and this mode of adjustment is abso- 
lutely necessary in preparing these instruments for 
practical use, for there are many matters involved 
in the practical application which may have been 


ie field glass 
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altogether overlooked, or only partially attended 
to in theoretical calculation. 

But at the same time it would seem to us that ex- 
periment and calculation should go hand in hand to- 
gether ; one should be taken to correct or supple- 
ment the other. If we find calculated results 
substantiated and corroborated by asufficient number 
of unmistakably conclusive practical experiments, 
we may come to the conclusion that our theoretical 
reasoning is fundamentally correct ; then in order to 
form the most comprehensive and detailed tables 
or graduations, it is only necessary to interpolate, 
which, upon the supposition that the terms of the 
series are at equal distances, is attended with ttle 
difficulty. 

The idea of determining the distance of objects 





by measuring their apparent dimensions, or from 
their general appearance, is by no means a new one, 


We find in an old German military work und 
the title of ‘‘ General Schavnhorst’s Military Fiel 
Pocket Book,” the following : 

‘To ascertain the distance of the enemy with the 
naked eye: At the distance of 2000 paces nothing 
can be discerned of infantry but the glittering of 
their arms ; thus, if the colours, uniforms, files, &c., 
are not distinguished it may be considered to be at 
that distance. The files of cavalry will be seen at 
the above distance, but without being able clearly 
to perceive whether they are men on horseback. ‘The 
files of infantry cannot be distinguished at a greater 
distance than 1500 paces, and at the same distance 
the horses of the cavalry cannot be distinctly seen, 
but it may be ascertained that the men are on 
horseback ; at a 1000 paces the head may now and 
then be distinguished from the body, but it cannot 
be perfectly seen beyond 600 paces; the faces of the 
men and the lace and facings of their uniforms may 
be seen clearly at 300 or 400 paces, and at 70 or 
100 paces the eyes of some of the men will appear 
like dots.” 

The above refers principally to the general ap- 
pearance of objects when seen at different distances, 
but in a little work called the *‘ Kleine Krieg,” by 
Colonel C. de Wecker, now out of print, and other 
old works upon the minor operations of war, we 
find systems recommended for obtaining the ap- 
proximate distance or range, by a rough measure- 
ment of the apparent dimensions of objects at diffe- 


- 
i 





rent distances. 

For example, by holding a graduated bar or small 
ruler between the eye and the distant object, or 
looking through a slit in a card or metal plate, upon 
the sides of which graduations corresponding to 
given distances are marked—the distances being 
marked on the plate opposite to the corresponding 
graduations. In order to illustrate the principle 
upon which these rough expedients are supposed to 
depend, we extract a short passage from Brewster's 
treatise of optics: 

“If an eye placed at E looks at a man, a,/ 
placed at a distance, his general outline only will 
be seen, and neither his age, nor his features, nor 
his dress will be recognised; when he is brought 
gradually nearer us we discover the separate parts 
of his dress, till at the distance of a few feet we 
perceive his features ; and when brought still nearer 
we can count his very eyelashes, and observe the 
minutest lines upon his skin. At the distance, E, /, 





- ll __!: 
the man is seen under the angle, 4, E, a, and at the 
distance, E, B, he is seen under the greater angle. 
B, E, A, or 4, E, A“, and his apparent magnitucd: 3 
14, AB, are measured in those different positi mn 
by the angles, 4,E,a, B,E,A, or 5,E,A‘ The 
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apparent magnitude of the smallest object may. 
therefore, be equal to the apparent magnitude of 
the greatest. ‘The head of a pin, for example, may 


be brought so near the eye that it will appear to 


over a whole mountain, or even the whole surfac: 
of the earth, and in this case the apparent mag- 
nitude of the pin’s head is said to be equal to the 
apparent magnitude of the mountain, &c.” 

The expedients above alluded to, therefore merely 
represent a rough and uncertain means of measaring 
the angle, subtended by the distant object by the 
interposition of another object, a certain graduated 
position of which will be found to cover it. The 
distance of the latter object from the eye of the 
observer being supposed to be known and constant, 
we evidently obtain the tangent of the required 
angle to a given radius, and consequently the angle 
itself, by observing the number of graduations which 
cover the object when the metal plate or ruler is 
held at arms’ length, or at any given distance from 
the eye. 

If, then, the dimensions of the distant object are 
assumed, we shall evidently have three terms of a 
proportion: the number of graduations noted, the 
assumed dimensions of the distant object, and the 
distance of the metal plate or ruler from the eye, 
to find the fourth, the distance or range ; but as the 
distance of the plate or ruler from the eye is a mere 
approximation, dependent upon the length of the 
rm or position in which the plate or ruler is held, 
and as also the assumption of the dimensions of the 
distant object may be inaccurate, two of the terms 
of the proportion will be uncertain, and this uncer- 
tainty will probably produce a sensible error in the 
result. ‘This method is evidently inapplicable to 
long ranges or accurate measurement. 

(To be continued.) 

EDSON’S RECORDING STEAM GAUGE. 

Tue frequent explosion of steam boilers in the United 
States, and especially those upon river passenger-carry- 
ing boats, which unfortunately were too often accom- 
panied by a lamentable loss of life, led to the passing of 
an Act by Congress on the 28th of February, 1871, for 

the better security of life on board of vessels propelled 
wholly, or in part by steam, and forr other purposes.” This 
Act conferred new and extended powers upon the Board 
of Supervising Engineers and Local Inspectors of Steam 
Vessels and Machinery in their several districts, and pro- 
vided that vessels should be furnished with lifeboats, life 
preservers, aud other appliances, and that water and steam 
gauges, safety valves, and other fittings should be neces- 
sarily applied to all steam boilers, under more careful and 
rigorous supervision than had previously existed. 

Although this measure was calculated to produce an im- 
provement in the then existing state of affairs, it was con- 
sidered that some important amendments might be made in 
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the Act, and in May, 1870, a petition, embodying these pro- 
posed amendments was submitted to the House of Re- 
This petition, which was signed by more 
than 200 influential names, including those of nearly all the 
fire insurance, life insurance, and marine insurance com- 
panies, representing a collective capital of more than fifty 
mullions sterling, was to the effect that still greater precau- 
s for securing the public safety than were contemplated 
Act should be taken. The suggested amendment 
was substantially as follows: “ That the owners of vessels 
i lied wholly or in part by steam power, and used 
for conveying passengers, shall procure and attac h to every 
boiler in use on board, such steam gauges as shall be most 
teliable and durable, and which shall indicate and auto- 
matically record upon charts all pressures and degrees of 
uation therein as they occur; and the supervising or 
| inspection of steam boilers shall have access to such 
at any time for examination, and they may affix to 
every such steam-recording ‘apparatus their special locks or 
seals whenever they deem it necessary to do so, in order to 
a i faithful and true record of the pressure sustained 
Within the boilers, and the expense of such special locks 


presentatives 
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shall be paid by the owner of every boiler to which they 
shall be so attached. And upon ferry boats and steamers 
of large tonnage it shall be the duty of the owners to cause 
the said recording steam conspicuously 
placed in the gangway, cabin, or elsewhere, in order that 
the passengers may be witnesses of the pressure carried.” 
This amendment was in effect embodied in the new measure, 
and by the Act of 1871, the use of recording steam gauges 
upon all passenger-carrying steamers was made com- 
pulsory. 

An instrument thoroughly adapted to meet all the re- 
quirements contemplated by the clause added to this Bill, 
and one which we believe is largely in use in the United 
States, is now being introduced in this country by Messrs. 
Churchill and Co., of 28, Wilson-street, Finsbury. The 
accompanying illustrations represent the gauge and its chief 
details; and the construction will be thoroughly under- 
stood from the following description : 

The gauge consists of three chief parts, the index, show- 
ing the pressures on a graduated arc, the continuous pres- 
sure register, and the alarum for indicating excess of 
pressure. The mechanism by which these results are ob- 


gauges to be 








J 





tained, are, first, the parts devised for obtaining the neces- 
sary movement from the steam pressure, and the mean. 
adopted for converting it into the various motions requireds 
It will be seen from the drawings that in the middle of the 
gauge case is a chamber, or rather series of chambers, com- 
municating direct with the fluid under pressure. These 
chambers are circular in form, and elastic, and are composed 
of thin circular steel discs with or without corrugations, 
each pair formed into a chamber by means of a flat brass ring 
interposed between their outer edges, and having two com- 
pressing rings, the whole being secured firmly together by 
screws, so as to be steam and air-tight. A thin washer of 
foil or rubber may be used for packing, and the dises, rings, 
couplings. &c., are electro-plated to prevent oxidation. 
These chambers are connected together by hollow coupliags 
secured to the centres of the discs around an opening, and they 
are provided with alternate male and female screw threads 
to join them together in a series of steam and air-tight 
joints. The lowest chamber is secured to the bed plate of the 
gauge, and is provided with a coupling, by which connexion 
is made with the flaid under pressure. The upper chamber 
has firmly secured on the top plate a vertical pin. This 
vertical pin, as will be seen from the section, Fig. 2, 
is jointed to a small crank keyed upon a shaft which 
passes over the chambers transversely to the axis of 
the gauge, and takes its bearings in the frame which 
surrounds the chambers and supports the mechanism. 
The forward end of this rod has placed upon it a small 
toothed quadrant, and again in front, a lever carrying at a 
short distance from its fulcrum a small mounting for the 
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according to the principle of Huygen's eye-piece, 
both the lenses, » and », being convex plane. The 
lens, m. is the field glass, so called, as it has the 
effect of increasing the extent of the distinct part 
of the image produced, or field of view. The lens, 
A, is the eye glass; the distance between these two 
glasses is regulated as follows: 

The focal distance of the field glass, m, is three 
times the focal distance of the eye glasa, 4, and the 
distance between the two glasses is twice the focal 
length of the eye glass, 4, being the difference as 
well as the semi-sam of the focal lengths, without 
referen When this principle is applied 
to a telescope, the rays of light, after deflection 
towards the axis, as already described, are again 
brought to a focus by the field glass, 


to sign 





The in ape falls between the two lenses of th« 
eye tube, and in consequence of the refraction 
through the field glass, is produced at a point half 
way between the eye glass and the field giass; this 
point on the axis being the principal focus of the 
eye glass, A, the rays of each pencil of light on 
emerging from the eye glass are therefore parallel, 
and consequently fit for vision by an eye placed 
< ee tot 

At the point where the image is produced (namely 
the focus of the eye glass) the arrangement for 
measurement is introduced, so as that the measure- 
ment shall be taken in the plane of the image. 

The measuring apparatus consists of a circular 
frame carrying at the back a tube, d, which takes 
into the tube, of the telescope, and is secured 
thereto by pins or screws; over the circular frame 
a ring, /, is fitted, which is secured by pins or screws 
to a flange, 44; a bar, o, forming an index, is fixed 
to the tube ¢ 

rhe ring, /, Figs. 56, 56, is marked on its periphery 
with a scale, as shown in the figure, calculated at 
§ ft. 10 in. for cavalry ; the broad flange, 4 4, is also 
marked with a scale, as shown in Fig, 57, calculated 
at 5 ft. Llin. for infantry. 

The interior face of the flange, 44, turned towards 
the « bye ct glaas is forme d with teeth or cx gs, Fig. 58, 
which act upon the heads, 44, of threaded pins, 
Fig. 59, working in small plates or slides, & 4 
shown in the figure. 

The small plates or slides move up and down 


-, as 


vertically in dovetailed pieces or guides, i 7, in the 
circular frame, the movement being communicated 
to them by the small threaded pins Chey carry 
_as shown in the figure, and are 


hairs or webs, m 


kept parallel and steady by springs, » there is 
also a ring or friction plate between the circular 
frame, c, and the ring, /. Fig. 55. When the ey: 
piece, a, and ring, /, Fig. 55, are turned in one dire« 

tion or the other, the cogg d wheel, ya, ¢ iuses th 

pinions and threaded pins already d ibed t 
rotate in contrary directions, thus commu! ating a 


vertical moVement to the plates or slides to which 
the webs are attached 

The webs can by this means be either s« parate d 
each other in a vertical directior 
nt of the 


or approached to 
and consequently the vertical measurem: 
image formed by the object glass and the field glass 
obtained 

To use the telescope for ascertaining the distance 
of an object, place the two webs in contact by turn- 
ing the graduated ring. from left to right till the 
edge of the fixed index already described is at zero 
focus the telescope to the object under observation 
until it is seen distinctly ; then turn the graduated 
ring from right to left until the object is seen or 
taken in exactly between the two webs 

The graduations on the flange and ring corres- 
ponding to the different measurements have been 
simply obtained practically by carefully conducted 
experiments, and this mode of adjustment is abso- 
lutely necessary in preparing these instruments for 
practical use, for there are many matters involved 
in the practical application which may have been 
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altogether overlooked, or only partially attended 
to in theoretical calculation. 

But at the same time it would seem to us that ex- 
periment and calculation should go hand in hand to- 
gether ; one should be taken to correct or supple- 
ment the other. If we find calculated results 
substantiated and corroborated by asufficient number 
of unmistakably conclusive practical experiments, 
we may come to the conclusion that our theoretical 
reasoning is fundamentally correct ; then in order to 
form the most compre hensive and detailed tables 
or graduations, it is only necessary to interpolate, 
which, upon the supposition that the terms of the 
series are at equal distances, is attended with ttle 
difficulty. 

The idea of determining the distance of objects 





by measuring their apparent dimensions, or from 
their general appearance, is by no means a new one, 

We find in an old German military work under 
the title of ‘*‘ General Schavnhorst’s Military Field 
Pocket Book,” the following: 

‘To ascertain the distance of the enemy with the 
naked ey« At the distance of 2000 paces nothing 
can be discerned of infantry but the glittering of 
their arms : thus, if the colours, uniforms, files, &c., 
are not distinguished it may be considered to be at 
that distance. The files of cavalry will be seen at 
the above distance, but without being able clearly 
to perceive whether they are men on horseback. The 
files of infantry cannot be distinguished at a greater 
distance than 1500 paces, and at the same distance 
the horses of the cavalry cannot be distinctly seen, 
but it may be ascertained that the men are on 
horseback ; at a 1000 paces the head may now and 
then be distinguished from the body, but it cannot 
be perfectly seen beyond 600 paces; the faces of the 
men and the lace and facings of their uniforms may 
be seen clearly at 300 or 400 paces, and at 70 or 
100 paces the eyes of some of the men will appear 
like dota.” 

The above refers principally to the general ap- 
pearance of objects when seen at different distances, 
but in a little work called the “ Kleine Krieg,” by 
Colonel C. de Wecker, now out of print, and other 
old works upon the minor operations of war, we 
find systems recommended for obtaining the ap- 
I roximate distance or range, by a rough measure- 
ment of the apparent dimensions of objects at diffe- 
rent distances. 

For example, by holding a graduated bar or small 
ruler between the eye and the distant object, or 
looking through a slit in a card or metal plate, upon 
the sides of which graduations corresponding to 
given distances are marked—the distances being 
marked on the plate opposite to the corre sponding 
graduations. In order to illustrate the principle 
upon which these rough expedients are supposed to 
depend, we extract a short passage from Brewster's 
treatise of optics 

“If an eye placed at E looks at a man, 4, / 
laced at a distance, his general outline only will 
e seen, and neither his age, nor his features, nor 
iis dress will be recognised; when he is brought 
gradually nearer us we discover the separate parts 
of his dress, till at the distance of a few feet we 
perceive his features ; and when brought still nearer 
we can count his very eyelashes, and observe the 
minutest lines upon his skin. At the distance, E, 4, 
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the man is seen under the angle, 4, E, a, and at the 
distance, E, B, he is seen under the greater angle 
B, E, A, or 4, £, A‘, and his apparent magnitudes 
ab, AB, are measured in those different positions 
by the angles, 4,E,a, B,E,A, or 6,E,A’ The 
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apparent magnitude of the smallest object may. 
therefore, be equal to the apparent magnitude of 
the greatest. ‘The head of a pin, for example, may 
be brought so near the eye that it will appear to 






cover a whole mountain, or even the whole surface 
of the earth, and in this case the apparent mag- 
nitude of the pin’s head is said to be equal to the 
apparent magnitude of the mountain, &c.” 

The expedients above alladed to, therefore merely 
represent a rough and uncertain means of measaring 
the angle, subtended by the distant object by the 
interposition of another object, a certain graduated 
position of which will be found to cover it. The 
distance of the latter object from the eye of the 
observer being supposed to be known and constant, 
we evidently obtain the tangent of the required 
angle to a given radius, and consequently the angle 
itself, by observing the number of graduations which 
cover the object when the metal plate or ruler is 
held at arms’ length, or at any given distance from 
the eye. 

If, then, the dimensions of the distant object are 
assumed, we shall evidently have three terms of a 
proportion: the number of graduations noted, the 
assumed dimensions of the distant object, and the 
distance of the metal plate or ruler from the eye, 
to find the fourth, the distance or range; but as the 
distance of the plate or ruler from the eye is a mere 
approximation, dependent upon the length of the 
arm or position in which the plate or ruler is held, 
and as also the assumption of the dimensions of the 
distant object may be inaccurate, two of the terms 
of the proportion will be uncertain, and this uncer- 
tainty will probably produce a sensible error in the 
result. This method is evidently inapplicable to 
long ranges or accurate measurement. 

(To be continued.) 


EDSON’S RECORDING STEAM GAUGE. 

Tue frequent explosion ‘of steam boilers in the United 
States, and especially those upon river passenger-carry 
ing boats, which unfortunately were too often accom- 
panied by a lamentable loss of life, led to the passing of 
an Act by Congress on the 28th of February, 1871, for 
‘the better security of life on board of vessels propelled 
wholly, or in part by steam, and forr other purposes.” This 
Act conferred new and extended powers upon the Board 
of Supervising Engineers and Local Inspectors of Steam 
Vessels and Machinery in their several districts, and pro- 
vided that vessels should be furnished with lifeboats, life 
preservers, aud other appliances, and that water and steam 
gauges, safety valves, and other fittings should be neces- 
sarily applied to all steam boilers, under more careful and 
rigorous supervision than had previously existed. 

Although this measure was calculated to produce an im- 
provement in the then existing state of affairs, it was coD- 
sidered that some important amendments might be made in 
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CONTINUOUS RECORDING PRESSURE GAUGE. 
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(ct, and in May, 1870, a petition, embodying these pro 


posed amendments was submitted to the House of Re- 
presentatives. This petition, which was signed by more 
than 200 influential names, including those of nearly all the 
fire insur ance, life insurance, and marine insurance com- 


anies, representing a collective capital of more than fifty 
llions sterling, was to the effect that still greater precau 
ns for securing the public safety than were contemplated 
Act should be taken. The suggested amendment 
ibetantially as follows: “ That the owners of vessels 
ropelied wholly or in part by steam power, and used 
r eying passengers, shall procure and attach to every 
“rT 1 
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use on board, such steam gauges as shall he most 
able, and which shall indicate and auto- 
liv record upon charts all pressures and degrees of 
fi ation therein as they occur; and the supervising or 
inspection of steam boilers shall have access to such 
at any time for examination, and they may affix to 
ery such steam-recording ‘apparatus their special locks or 
‘ whenever they deem it necessary to do so, in order to 
re a faithful and true record of the pressure sustained 

ithe boilers, and the expense of such special locks 


reliable and dur 
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shall be paid by the owner of every boiler to which they 
shall be so attached. And upon ferry boats and steamers 
of large tonnage it shall be the duty of the owners to cause 
the said recording steam to be conspicuously 
placed in the gangway, cabin, or elsewhere, in order that 
the passengers may be witnesses of the pressure carried.” 
This amendment was in effect embodied in the new measure, 
and by the Act of 1871, the use of recording steam gauges 
upon all passenger-carrying steamers was made com- 
pulsory. 

An instrument thoroughly adapted to meet all the re- 
quirements contemplated by the clause added to this Bill, 
and one which we believe is largely in use in the United 
States, is now being introduced in this country by Messrs. 
Churchill and Co., ef 28, Wilson-street, Finsbury. The 
accompanying illustrations represent the gauge and its chief 
details; and the construction will be thoroughly under- 
stood from the following description : 

The gauge consists of three chief parts, the index, show- 
ing the pressures on a graduated arc, the continuous pres- 
sure register, and the alarum for indicating excess of 
pressure. The mechanism by which these results are ob- 


gauges 
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tained, are, first, the parts devised for obtaining the neces- 
sary movement from the steam pressure, and the mean. 
adopted for converting it into the various motions requireds 
It will be seen from the drawings that in the middle of the 
gauge case is a chamber, or rather series of chambers, com 

municating direct with the fluid under pressure. These 
chambers are circular in form, and elastic, and are composed 
of thin circular steel discs with or without corrugations, 
each pair formed into a chamber by means ofa flat brass ring 
interposed between their outer edges, and having two com- 
pressing rings, the whole being secured firmly together by 
screws, so as to be steam and air-tight. A thin washer of 
foil or rubber may be used for packing, and the discs, rings, 
couplings. &c., are electro-plated to prevent oxidation. 
These chambers are connected together by hollow couplings 
secured to the centres of the discs around an opening, and they 
are provided with alternate male and female ecrew threads 
to join them together in a series of steam and air-tight 
joints. The lowest chamber is secured to the bed plate of the 
gauge, and is provided with a coupling, by which connexion 
is made with the fluid under pressure. The upper chamber 
has firmly secured on the top plate a vertical pin. This 
vertical pin, as will be seen from the section, Fig. 2, 
is jointed to a small crank keyed upon a shaft which 
passes over the chambers transversely to the axis of 
the gauge, and takes its bearings in the frame which 
surrounds the chambers and supports the mechanism. 

The forward end of this rod has placed upon it a small 

toothed quadrant, and again in front, a lever carrying at a 
short distance from its fulcrum a small mounting for the 
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spring pencil carrier. At the rear of this shaft iskeyed 














l j ake ver, | 
attached to a second lever required for actuating the pay 
drum, and the alarom to be described presen [he toothed 
quadrant just mentioned gears into a sn ull panic urrving 
the index which, moving against a graduated plate indicates 
transiently the varying pressures. The carrier for t spring 
pencil holder before spoken of as being attached to the 
lever keyed to the front end of the cross shaft, extends 
vertically downwards behind a small frame, placed in front 
of the main frame, as shown At the back of the small 
frame ar tw yg s in which the carrier in slide 

or «n vertically, and at the lower end of this 
latte ked a r which is jointed at its upper end, to 
the end of the lewer to which, near ite fulerum, i attached 
the carrier This latter herefore, and the two levers form 
atriangle, and it is evident that any rise in the top dia 
phra f the eA chamber must be communicated 
thr wh the vertical pin a rankshaft to this triangulation, 
. ‘ ’ ‘ nrrier to rise or fall vertically by 
reason of the qcuides between which it works Che form of 
th re spring attached to the carrier, and the metalli 
pencil point at the bottom, are clearly shown in the draw 
ings Attached | the outside of the small frame, and 
parallel with the spring pencil, isa bar graduated to pounds 
of pressure, in order to facilitate the reading of the re 
diagrams It is evident that the expansion or contraction 
of tu iagram expresses itself in a vertical live u tl 
paper by means of the | l, but to obtain a record it is 
necessary that the paper should advanee upon any con- 
tract f the diagra order that a downward diag 1 
bin e trace! lo effect this, the pair of levers, befor 
nt eof s keyed upon the rear end of the 
crankshaft, are brought into play. The upper end of 
“ f these | rs is j 1 to a borizontal bar, which 
is f t t : ! i guides placed beneath the 
plate f t! t of th frame From one er of 
this bar s | ! . Is ert alle, the lower end of 
wh passes free t! t! f i | of a feedi 
r aely \ rtica ! ound which 
‘ , » for r 
Hirt it fork i r its " ! 
wel ward by a 4 t 
The t this i “ 
j * ape 
ww at w . ! t t 
- t A ] 
iT th in ied eg ' I : 
re I ae lent, t r : 4 
the ay ‘ iu uses, ft ‘ 
w hw pr é forward by f ' 
next with t ankshaft, al ‘ forked 
of t and tl rs 
l t I res re draws tf r iorwa y 
} awl \ ir ‘ { ul i i . be] 
degre ‘ rding to the extent of fall, whi i 
a diagonal line on the recording sheet, wi i thus marks 
exactly the reduction in pressure. The feedi wl 
sced on the left-hand side f the gauge ‘a 
reel from which the paper is unwound Above t reel is 
placed the alarum mechanism, consisting of a common «pring 
barrel and detent, which, when relieved, st tha el 
rapid!y against a bell placed above the t frame plate 
show An ingenious arrangement is adopted for actuating 
the alarum Connected with the det t sv i 
rising to about the same level as the pin w irries t 
hammer From the former pin a wire projects liy 
\ ection of the drawing will show that t! al 
bur already described as actuating the rece paper 
projects some distance to the left of t 
Ie pin Near the end of this bar = ral small } ¢ 
are drilled, the position of each hol . to th 
tance through which the bar must ed forward by 
the expansion of the diaphragm, and before ea 
! wire | i {r the n ‘ t As 
» “ I : n 1 thes he “ f 
su ent ng me m tact w itl | \ 
md «aa 1 pre re increases i I pressil 
against tl “ ea ‘ te! 1 ila 
We hay “ ribe “ i am ¢ 
r with the inge | all tr ling 
i ] $ ly ne ‘ : paper uy 
v } e diagrams a : 5 4 i 
i e ce ry a wh ) ‘ 
gauge the r ving I ape ! t 
ta hes, each spa ‘ I Ww r 5 
j ‘ It is As ‘ ne 
‘ ‘| ‘ ‘ \ “ sll be 
t ‘ VoV ag w . . 
{ ' i n ~ 4 4 ! le 
” | wh : ) i ra n short 
' va as to indicate the exact pe s dt which 
variali f asure takes e 
Lospon Association or Foremenx EnNGInerrs Aw! 
DeatGutTsMes —Uo Saturday last Mr. Thomas Middletor 
ot Newton. k-Willows read a paper before the members © Or 
Patent Law Ketform The writer advocated strongly a 
supplication of the present « mplicated system t 
patents, & reduction of the es payabie for t 
realisation, the establishment of a qualified 
miners, and other modifications of ti exiet 
Gibbon, Mr. J. Banting Rogers, Mr. Bragg, t 
(Mr. J. Newton), and vthert joined in the discussior The 


proceedings, altogether, were of an instructive nature 


would be 770,000/. 





INDIAN RAILWAY EXTENSIONS. 

On Tuesday last « paper was read before the Institution 
of Civil Engineers, by Mr. W. T. Thornton, Secretary of the 
Public Works Department, India Office, on “ The Relative 
Advantages of the 5 ft. 6 in. Gauge, and of the Metre Gauge 
for the State Railways of Indie, particularly for those of the 


The President, Mr. T. Hawksley ecupied the 


| 


Punjab.” 
hair. 

In this communication it was stated that, belief in its su- 
perior economy being the one solitary reason why the Indian 
Government had adopted a narrow gauge for its State Kail- 
ways, the first thing to be determined was whether this 
economy was rea] or imaginary. That ceteris paribus, and 
regarded as an abstract proposition, a narrow gauge must be 
cheaper than a broad gauge railway, the author claimed to 
be self evident, inasmuch as in the construction of the 
former there must be savings: 1° in land, 2° in earthwork, 

in certain constituents of bridge- work, 4° in sleepers, and 

i? im ballast. It was shown that Mr. Hawkshaw and Mr. 
Fowler, comparing a 4 ft. Gin. with a 5 ft. 6 in. gauge railway, 
had calculated the sum of the savings on these five items— 
the former at 3601., the latter at 633/. a mile; taking the 
mean of these totals, viz, 497/., and adding to it,as Mr 
Fowler did, for dimicished expense of agency and engineer- 
ing, 87/1. a mile, and as Mr. Hawkshaw did, for annual 
saving in maintenance and repair of permanent way, capi- 
talised at twenty years’ purchase, 200/., a fresh total was ob- 
tained of 7841., which again was raised to 884/., by adding | 
f of what Mr. Hawkshaw admitted should be al- 














nly one- 
lowed as obtainable by the use of sharper curves. But the | 
sctua!l gauge of the Indian State lines was not 3 ft. 6in., but | 

ft } in., a decrease of breadth which, according to prince 
ples i down by Mr. Fowler, would cause a further saving 


if S71. per mile, making the 
numbers rounded by the addition of the capitalised value 


s yet further saving in annual repairs, 1000/. a mil 


segregate saving, Y21/., or, in 
of 


Now the programme of the Indian Government contem 
plated the construction of 10,000 miles of State railways 


the light standard gauge, a saving of ten millions sterling 
would be effected. What were the considerations, if any, 


which would justify the neglect of so great an opportunity 


| 
| 
| 
' 
' 
| 
| 
By making them, therefore, on the light metre instead of on | 


T¢ now png 


The transport of the utmost amount of traffic to be ex- 
pected on any of the contemplated lines, would certainly 
. t he hevond the « apacity of the metre gauge. On the con | 
rary, that capacity would probably suffice for the traffic of 

existing 5 ft. 6in. gauge lines. The fact of these latter 
nes yielding only 3 per cent. on their aggregate cost, in- 
stea f ar even 10 per cent., as was originally expected 


illy warranted the inference that their traffic was not as yet 
more than three fifths, if, indeed, it were more than three 
tenths of their carrying power. The only possi bjection 
auge would seem to be that of the break 
f gauge which it w But the author contended 
that wever great the disadvantages of such a break might 
they { not in the least affect the general question ; the 
so far as the majority of the Indian State lines were 
concerned, lying not between narrow gauge and broad 
between narrow gauge reilways and no railways 
at a The gross earnings of the 5000 miles of broad gauge 
zuaranteed lines already existing represented pretty closely 
what, in the opinion of those who used the lines, their use 
was worth. Such gross earnings, however, fell short by 
about 1,600,000/. of the annual interest which the Indian 
mmunity was pledged to pay on the ninety millions 
sterling which the guaranteed lines had cost, the deficiency 
having to be made good by the Indian taxpayer. The 
Indian Government might possibly have been warranted 
therto in forcing railway blessings on its subjects even at a 
price so far above the market rate, but there ought to be a 
imit to such forcing. It was enough that the people should 
be compelled to pay so exorbitantly for the use of the 
) miles of railway already constructed, and the Govern- 
ent could scarcely be reproached for having determined 
that the 10,000 miles remaining to be executed should, if 
possible, be made so cheaply that the receipt from customers 
should suffice to pay full interest on their cost, without re- 
juiring to be supplemented out of taxes. But even with all 
the extra cheapness attendant on the narrow gauge, scarcely 
any of the projected State lines were expected to be quite 
cheap enough for this. To add, then, ten millions to their 
st for the sake of avoiding the evils, however great, of 
break of gauge, was plainly out of the question. Speaking 
venerally, if not made on the narrow gauge, they could not 
be tna je at all. 
To this general rule, however, there might be exceptions. 
ght be localities for which, owing to perticular cir- 


tances, the broad gauge would be tar better adapted 





n, to the metre 
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| the mixed gauge remained, as virtually admitted by himself 
| at 352,823/ 





and it was extensively and authoritatively declared that one 
such locality was the Punjab. The arguments to this effect 
ad been urged with acknowledged force and fairness by 
Mr. Fowler, and it was to him, as making out the strongest | 
use againet the Punjab portion of the Government pian, | 
rat the author were immediately replied. 
I ase stood thus: Continuous railway nmunication 





rom Peshawur to Kurrachee, a distance of 1092 miles, being | 
1e desideratum ; two sections, viz., trom Lahore to Mooltan, | 
14 miles, and from Kotree to Kurrachee, 105 miles, or, to- | 
er, 319 miles had slready been made on the «standard | 
rauge while two from Peshawur to Lahore, 280 miles, and | 
rom Mooltan to Kotree, 493 miles, or, together, 773 miles | 
remained to be constructed. Mr. Fowler, in common —_| 
all other objectors, admitted there would be a considerable | 
saving by waking these two latter sections on the te 
According to his calculations, the amount of the 

., ace rding to those of Mr. Lee 

lL, while by the engineers of the 





gauge. 
saving would be 6&f 

Smitt ' vuld be SOU OOK 
Indian Government it had quite recently been estimated at 
750.0001 At the rate of 10007. a mile, arrived at in the 


manner indicated in the first paragraph of this summary, it | 








ao a 
which were adopted as being the least favourable to the 
Government, Mr. Fowler, made two deductions, one of 
327,177. for laying a third rail between Lahore and Mooltan 
and for relaying on the metre gauge the present broad gauge 
rails between Kotree and Kurrachee, thereby reducing the 
saving to 352,8231., and a second of 320,7001., for the pro- 
vision of rolling stock for working through traffic on the 
(future) metre gauge between Mooltan and Lahore, and for 
an extra supply of rolling stock between Kurrachee and 
Peshawur in view of military emergencies, thereby leaving 
of the originally admitted saving of 680,000/., no more than 
30 0001, 

The necessity for the first of these deductions the author 
did not attempt to gainsay ; but against the second, although 
believing himself to stand alone in this opeaien, he strongly 
protested. Taking first, the section from Mooltan to Lahore, 
either, he said, the existing quantity of broad-gauge rolling 
stock thereon was sufficient for a|l expected traffic, whether 
through or local, or it was not. If it was not, then, in case 
the broad gauge had been adopted for the adjoining sec 
also, it would have been indispensable to provide ad 
broad-gauge rolling stock for the Mooltan-Lahore section 
the cost of which addition would certainly have been at least 
equal to that of the quantity of metre-gauge stock requisite 
in order to render the total amoant of rolling stock, broad 
and narrow, capable of conveying all the traffic on a mixed 
gauge. If, on the other hand the present quantity of broad- 
gauge rolling stock were sufficient, then, when supplemented 
by a quantity of metre-gauge rolling stock for use on 4 








| mixed gauge, the total of broad-gauge stock would obviously 


be in excess of the quantity required, to the exact extent to 
which it had been supplemented by narrow-gauge stock 
and the difference woul be available for sale or transfer to 
the broad-gauge lines, the sale proceeds or appraised value 
serving as a complete set-off against the money spent on the 
narrow-gauge stock. 

Similarly, for the Lahore-Peshawur section, the cost 
providing rolling stock just sufficient for ordinary traffi 
would be the same whether the gauge were broad or narrow 
or the difference, if there were any, would be in favour of 
the metre gauge ; so that, whatever necessity there was for 
providing additional stock for military contingencies, the 
necessity would be the same for both gauges, the cost also 
being the same, or, if anything, less for the narrow gauge. 
It was thus abundantly clear that, in comparing the cost of 
the proposed mixed gauge with that of the standard gauge 
for the entire Punjab system, there was no valid reason for 
sugmenting the former with one penny on account of extra 
rolling stock; and, the addition made on that account by 





| Mr. Fowler being withdrawn, the saving by the adoption of 


The author then proceeded to observe that it was a mistake 
to suppose that the Punjab Railway system would be com- 
plete when, even by the filling up of the gap between Kotree 
and Mooltan, and by an extension from Lahore to l’eshawur, 
a continuous trunk line should have been formed from the 
last-named town to the port of Kurrachee, for these works 
would speedily have to be followed by the construction of a 
branch of about 180 miles from Sukkur to Dadur at the 
mouth of the Bolan Pass, and at no very distant period by a 
junction line of some 200 miles, connecting the Indus Valley 
Railways with those of Rajpootana. The aggregate length 
of these prospective lines could scarcely be less than 4()0 
miles, — as the determination of their gauge would ob- 
viously depend upon the one selected for those of the Indus 
Valley, the choice of the metre gauge instead of the standard 
for the latter would, taking 10007. a mile as the difference of 
cost between the two, occasion a saving of 400,(002. upon the 
prospestive lines. Of this additional sum, however, only the 
180,0001 assignable to the Dadur line was here taken into 
account; but that much being added to the 352,823/., with 
which the narrow gauge had already been shown to be on 
Mr. Fowler's principles entitled to be credited in respect of 
the Punjab, would raise the total] saving consequent on its 
adoption in that quarter to 582,823/. 

o what extent, then, would such large pecuniary ad- 
vantage be counterbalanced by the evils consequent on break 
of gauge? Here it was pointed out that those evils would, 
so far as import traffic was concerned, be only partially 
obviated by the adoption of a light standard instead of « 
light metre gauge, because as the only railway that abutted 
on the Punjab from the East was laid with rails heavier by 
one-third than those ot ga: for the Punjab, even by the 
advocates of the standard gauge, its proportionably heavier 
engines could not travel on the Punjab rails without de- 
stroying them. Not, however, denying that some evils 
would be attendant on break of gauge, an endeavour was 
made to determine its amount. The evil was partly mer- 
cantile, i.e., affecting the transport of merchandise—for the 
inconvenience to private passengers in having to change 
carriages once in the course of a long journey was not 
worth speaking of—and partly strategic. As regarded mer- 
chandise there were two points, Lahore and Mooltan, at 
which it might have to be transladen; but on the authority 
of official trade statistics, it was asserted that the quantity of 
goods likely to be transladen at Mooltan would be practically 
nil, and at Lahore not more, at the outside, than 51,052 tons 
per annum. Wherefore, fourpence per ton being taken 4s 
the representative in cash of the commercial ill effects of 
break of gauge, it followed that 61,052 fourpences, or 85°. 6 
year, or interest at 5 per cent. om a principal of 17,000/., re- 
presented the utmost commercial harm that could be done 
by break of gauge between the Punjab and the rest of India. 

The strategic evils were these: First, with the Punjab 
lines and the metre gauge, all troops and military stores 
arriving at Lahore, en route either for places south of Mool- 
tao, or for places in the direction of Peshawur, would have to 
change carriages at Mooltan or Lahore. Secondly : How- 


| ever grave the emergency, only the bare rolling stock of the 
| Punjab lines themselves would be availaBle for transport 


upon them; whereas, if those lines were broad gauge, the! 


From Mr. Fowler's figures, however, trolling stock might be supplemented to any extent by 
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draughts upon the 5000 miles of broad-gauge lines eastward 
of the Indus. These apprehensions were made light of, as 
the only conceivable contingencies in which the presence of 


large masses of troops would be required in ee 

8 m, as—like, for asean Russian invasion ‘not fail 
to cast their shadows before them so long beforehand, as te 
allow the Indian Government, with the most com de- 
liberation, not only to mass whatever troops, arti , and 
mltary stores might be deemed necessaty at Lahore asa 
basis of operations, but also to distribute troops fully equipped 
ngst whatever advanced posts it might think proper to 
ccupy. Theneeforward the baned gauge railways of the 
main Indian system would never have to bring u to 
be passed on through Lahore without stopping. Pacit deare 
in the business of the campaign would consist in maintaining 
per complement the reserve of men and material at 


au 


at its pr 


J re. Orif, in some unforeseen emergeney, a regiment | 


r did arrive by rail at Lahore requiring to be sent forward 

iately, the only time lost would be the half hour or so 
spent by the men in walking from the broad-gauge train to 
rauge train, already laden, im anticipation of their 


a narrow-2g 

ar with whatever gune, ammanition, 4&c., were needed 
{ r full equipment. This occasional half hour or so 
wou the only delay (if amy) whith ever could be caused 
, f 


ak of gauge. ai . 
R ting the restriction of the proje 


i ted Punjab lines to 
t wn proper rolling stoek, and their 


inability to borrow 


fr t main Indian system, it was, in the first place, to be | 
| that, even though the Punjab lines were of the 
gauge, it was only carriages and wagons that they 
w from heavy broad-gauge lines. Heavy-line 


t be permitted to travel upon their light 
r that, in order to be al to utilise on emergeney 
wed vehicles, it would be necessary always to 

the Punjab lines a duly proportioned number of 


zines to haul them, the enormous expense of which 
y Ls bjection to borrowing. Secondly: Even 
t lifficulty did not exist, and even though all the 
‘ 5 all the vehicles of the 5000 miles of broad gauge 


\ being used and available for tse on the 
es, there would bé mot the smallest o¢éasion for 
i rhe rolling stock of the Panjab ii them- 
would be equal to all possible demands. neigh- 


ur the entrance of the Khyber Pass, 


' shaw rf 

gt irhood of Dadur, at the mouth of the Bolan | 

i were the only two localities at which an European or 
nvader would have to be encountered. Let 

e supposed to make his appearance simul- 

t y at both places, and, to assume an extreme case, 
1s host of Beloochees be supposed to be at the same time 
giving trouble anywhere between Kurrachee and Sukkur. 
Even then no question of moving by rail a complete corps 
yuld arise. Unless the very genius of folly had 

resided over the previous dispositions, the despatch for a 


y days together of a regiment a day, every alternate day, 
trom Lahore towards Peshawur, and from Lahore to Dadur, 
fa regiment northwards from Kurrachee, as often as 
rrived at that port by sea, was the utmost requirement 
to be seriously contemplated. Now, although the provision 
g stock for the future Punjab lines was intended to 

be much below that of most existing Indian railways—al- 
1, while, according to Mr. Hawkshaw, the average 
complement of the latter was about one engine, with ve- 
es in proportion for every @ miles, the Government 
authorities were of opinion that, for the lesser traffic of the 


Punjab, one engine and thirty vehicles for every 13 miles 
might possibly suffice—yet, even with rolling stock at this 
exceedingly low rate, it had been demonstrated, by careful 


nd minutely-detailed calculations, that in the course of a 
eek 12,000 combatants of all arms, infantry, cavalry, and 
rtillery, fully equipped, and with a month’s rations, could 
usily be moved from Lahore to Roree, or 11,000 from Lahore 
reshawur. 

The case for the Government of India was thus summed 
up: By making the Punjab lines on the metre gauge, it 
would save 530,0001. at the lowest computation. To have 
adopted a light standard, instead of a metre gauge, would 
have occasioned a waste of a like amount, against which 
there would not have been the smallest strategical set-off, 
nor any other compensation of any kind, except a slightly 

reased commercial convenience, not exceeding in capi- 
talised value 17,0002. at the outside. 
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Apetarpe, Giewrete, ayp Scevurean Rattwars.—The 
annual general meeting of the shareholders in this under- 
king has been held at Adelaide. Mr. Gavin Young pre- 
and congratulated the proprietors upon the progress 

“ i had been made. He stated that the rails which had 
eived from England were being laid ; the final sbip 
nt—one-third of the whole quantity—was expected to 

‘ to hand shortly, and the directors would then be enabled 
plete the line. The chairman added that the disor- 

of the English iron market had rendered the ex- 
n of orders a matter of some difficulty, and that the 
engines and rolling stock would pro- 


- 


ganization 


y some of the 
y be delayed some three or four months beyond the pre- 

‘ i contract time. 

BaTemay at Buenos Arnes.— Mr. J. F. Bateman, in 

vindicating his great Buenos Ayres port project, has replied 


rt. under date 
ster of the Provincial Government of Buenos Ayres. 
Mr. Bateman denies that he received the whole of his in- 


f ation relating the engineering part of his scheme through 
t rveys and observations of Mr. Revey, and he states, on 
' ntrary, that all the important information of an en 
gineering or geological character on which he based his re 
port was obtained directly by himself. Mr. Bateman ex- | 
presses confidence that tosea, of which so’:much has been said 


y the opponents of his port scheme, would readily yield to 


ar 


iging. 


isly and ably to some strictures by Mr. Revy in a | 
August 23rd, addressed to the Finance | 


” | This question is best answered by the statements made by 


A NEW GAS, 

Mone than a year since the possibility of producing a 
cheap, sound, and permanent gas from the decomposition of 
steam under certain special conditions was. on 
asmall scale by the inventor of the process, W. D. 
Ruck. The particulars of the discovery wers, ited to 
Messrs. Joseph Quick and Son and Mr. R. P, Spice, gentle- 
men well known to the profession, the latter being a gas 
engineer of some thirty years’ practical experience, A 
general investigation of the matter led them te the conclu- 
sion that the process, although highly ingenious, was not 
one which gave very great hope of practical success. In 
short, they were sceptical, and Mr, Spice, if not actually 
prejudiced against the process, was probably, as an old coal- 
| gas manufacturer, mot very ready to be converted to the 
|} new doctrine. The matter, however, was pressed upon 
| them, and they consented to examine further into its merits 
upon the condition that they were allowed to put up works 
of a sufficient size to enable them to test it on a practical 
scale. The stipulation was at once assented to, and the 
works were erected in the grounds of the Southwark and 
| Vauxhall Water Works at Battersea, and there for several 
| months past the investigators have been carryiiig on the 
| manufacture, and have instituted experiments and applied 
| tests, aided by Dr. Louttit, a practical chemist, and Mr. F. 
| W. Ilartley, a well-known gas analyst, until at last they 
have themselves become thoroughly convinced that the 
process is not only perfectly practi¢able, but that the pro- 
duct possesses very marked advantages over ordinary coal 
gas, the chief of which is a great economy. 

To the experimental works at Battersea we were invited 
on Saturday last to witness the process of manufacture of 
the new gas, and we there found ia a retort-house adjoining 
the water company’s boiler-house, a bench of three iron 
retorts, set with a furnace in a manner similar to those 
used in ordinary gas making. From-the boiler-house a 
pipe is led to the two lower retorts, toe which steam is 
supplied, the steam being superheated on its way, and 
delivered directly on to a mass of highly heated coke and 
iron. The charge for each retort is 14 cwt. of coke and 
| 1 ewt. of iron. From the two lower the gas is led into the 
| upper retort, which contains a charge of charcoal, and from 
| which the mixed gas issues. The composition of the gas 
| at the point of issue is bydrogen, carbonic oxide, carbonic 
acid, and supharetted hydrogen. The steam is thus 
thoroughly decomposed, and the result in chemical language 
is stated to be H?O+ C= Co-+ H*, which constitutes 
what is termed heating gas, and which is well adapted for 
that purpose. Before it can be used, however, it has to be 
deprived of its sulphuretted hydrogen. This is taken out 
by passing the gas, after condensation, and while on its 
way to the gasholder, through a purifier charged with oxide 
of iron. The gas is certified to be perfectly free from 
bisulpbide of carbon, that béte noir of coal gas manufac- 
turers, The carbonic acid and oxide are allowed to remain 
in the gas, the concurrent testimony of several medical 
and scientific men, including Dr. Frankland, being to the 
effect that the removal of the acid is unnecessary in a 
sanitary point of view, whilst the illuminating power of 
the gas is sufficiently high notwithstanding its presence. 

The gas has now to be converted into an illaminating 
agent, and this conversion is effected by passing it through 
rectified petroleum spirit of the specific gravity of about 
680. This change from a heating to an illuminating gas 
canses an increase of 25 per cent. in the volume of the gas, 
which passes on-from the hydro-carbon spirit to the meter. 
The ultimate result of the manufacture is a gas containing 
12 per cent. of carbonic acid, and which, when consumed in 
an argand burner at the rate of 5 cubic feet per hour, is 
stated to have an illuminating power of 16.6 candles burn- 
ing 120 grains of sperm per hour. The economy in labour 
is apparent at the works, where one man was barely oc- 
cupied in attending to the setting of three retorts. The 
experimenters estimate the saving in labour, when working 
| the process on a large ale, to be 29 men in 30; or, in 
other words, they state that one stoker can do the work of 
30, the retorts yielding more than twice as much gas as in 
| the ordinary process, and the retorts require to be charged 
| and drawn but once in 36 hours, instead of every 6 hours, 
as in coal-gas making. With regard to cost, we have it on 
| the same authority that the heating gas costs 7d. per 
| 1000 ft. only, and the illuminating gas 1s. 7}d., or im round 
| numbers 1s. 8d. per 1000 ft., inclusive of the cost of raising 
| steam, materials, wages, and all the various items of wear 

















the lighter permanent gases, such as hydrogen marsh gas 
and carbonic oxide, and hydrocarbon vapours is very in- 
timate. Then, again, the new gas and ordinary coal gas 
being of nearly the same specific gravity, it should follow 
that to whatever distance the latter can be conveyed the 
former can be carried. What has really been done towards 
determining both these points is this: the gas has been 
stored over water in a holder placed out of doors for two 
months, and at the end of that time no deterioration of 
illuminating quality, nor any mechanical separation could 
be detected by Dr. Louttit on a careful examination, As 
regards its conveyance, Mr. Quick and Mr. Spice had 
1000 yards of 3 in. gas main laid on blocks on the surface 
of the ground at Battersea, the pipes being laid with a 
number of bends and curves, rises and falls, to represent 
what would occur in actual practice. The whole of the 
pipes were exposed to every variation of temperature, and 
throughout the experiments the weather was exceptionally 
cold and wet. The result, however, was that no perceptible 
loss of illuminating power could be detected, a proof of the 
permanency and retaining power of the gas. Moreover, 
the investigators submitted the gas to the severe test of a 
sudden reduction of temperature from about 60 deg. to 
83 deg. Fahr., without finding any sensible diminution of 
its illuminating power. 

So far, then, everything has been done to elucidate the 
question as fairly and as practically as possible; and, not-* 
| Withstanding a critical discussion, which took place at the 
| inspection on Saturday, and which was courted, the fact 
remains that a sound gas is produced at a cost considerably 
lower than that of coal gas. The new gas manufactured at 
the experimental works fs used for lighting the adjoining 
boiler and engine houses; it gives a pure light, and has a 
much less offensive smell than coal gas, than which it is 
said to be less explosive. The gas can be applied to heating 
purposes, and the pipes carried on to the illuminating 
burners, the gas on its way being passed through the 
spirit. There are many applications for such a doubly 
useful gas, and it now only remains for it to be put to the 
test of actual commercial manufacture to prove it either a 
success or a failure. In view of the results obtained up to 
the present time, and the care exercised in the development 
of the invention, there appears to be every probability that 
it will succeed. We may add that the new gas will be re- 
presented at the Vienna Exhibition, where plant is about 
to be erected for the production of 30,000 ft. per day. 





TRAIN SIGNALLING. 

Ox Monday last Captain Tyler, on behalf of the Board 
of Trade, inspected the working of Oolonel Binney's system 
of train communication as applied to a Great Eastern Rail- 
way train. This system is on the electrical principle, and 
was described by us at page 48 of our present volume. 
Briefly, it consists of a communication fixed in each com- 
partment of the carriage, and a battery and bell in the front 
and rear guards’ vans. On pressing a stud in the carriage, 
the guard’s bells are rung electrically, end two discs are 
mechanically projected outside the carriage—one on either 
side—from which the signal was made. A portion of the 
communicating mechanism is brought into view by the act 
of signalling, and acts as an indicator of the compartment 
whence the signal was sent. The special feature of the 
invention, beyond the simplicity of the arrangement, is 
that the two conductors are connected, one with both posi- 
tive poles and the other with both negative poles of the 
batteries, and until contact is made no current can pass, and 
consequently no waste is going on in the batteries, Ly 
Colonel Binney's system, passengers can communicaie 
with guards, guards with each other, and with the engine 
driver, in a simple manner. All this was exemplified 
at the trials on Monday which were made in the presence 
of Captain Tyler, Colonel Rich, and a number of railway 
engineers and managers. The general opinion was in 
favour of the system, the signalling being carried on in a 
very rapid and effective way. Colonel Binney showed how 
that if a train parted by accident, the fact would be 
notified to the guards by the coupling of the conductors 
making contact with the metallic cover of the joints, on 
the coupling be pulled taut before giving way. This would 
complete the circuits and ring the guards’ bells. The train, 
which is fitted with Colonel Binney's apparatus, is running 
daily between the Victoria Park station and Stratford 
Bridge, and is at all times open to inspection, 





' 
and tear, A comparison of this price with that of ordinary 
coal gas shows very favourably for the invention, as at the 
present time, with gas coals at 26s. per ton, it costs 2s. 4d. 
j per 1000 ft. The new gas, therefore, posse-ses a great 
| advantage over the other, where gas coals cost more than 
120s. perton. It is found that 1000 ft. of the heating gas 

will absorb 14 gallons of the spirit, and that 3 tons of coke 


; 
| Zz 


will produce 132,000 cubic feet of gas. 
The practicability and economy of the process having | 

us now look at the question | 
from another point of view; let us see how far this gas is 
likely to be affected by storage or transmission to great | 
| distances. In other words, is the product a permanent gas? 


been thus far affirmed, let 


, 
the investigators, who affirm that the gas is permanent, | 
land that it can be conveyed to any reasonable distance | 
without its character becoming altered. Theoretically, this 
} affirmation is reasonable, inasmuch as the union between 





| Portugal to South America. 


Lacuise Hrpraviic Works Comrayy.—It is proposed to 
apply to the Canadian Parlinwent, iv toe ensuing Session, for 
anu Act to ineorpurate the Lacbine Hydraulic Works Vom- 
pany with power to dam the chaunel between Isleau Houron 
and the north bank of the St. Lawrence at Lower chine, 
and to construct docks there and in the viemity uf the harbour 
ot Montreal. 





Brazittan Ocean Teteorarny.— Ip his recent «peech from 
the throne in opening the Brazilian Chambers, the Lmperor 
of Brazil referred to the Maud Concession of August ith, 
1872, tor the submersion of an ocean telegraph cable from 
Hie Majesty expressed an 
opinion that this great submarine line would be in operation 
by 1874, and to meet it he advocated the completion of land 
lines already in progress. The length of the great cable 
about to be laid will not be less than 2300 miles, and the 
capital of the company which proposes to undertake the work 
will be 1,300,0004 It may possibly be necessary to increase 
even this amount hereafter. 
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NOTES FROM PARIS 
Pants, Fes. 3, 1873. 
Axtt-Lxcrustators. 

Art the last séance of the Society of Civil Engineers, M 
E. Asselin recommended the use of glycerine to prevent in- 
crustation in steam boilers. 

Glycerine, soluble in water in every proportion, increases 
the solubility of combinations of lime, and especially of the 
sulphate it appears, besides, to form with these combina 
tions soluble compounds. When the quantity of lime 
becomes «0 great that it can no longer be dissolved, nor 
form with the glycerine soluble combinations, it is deposited 
in a gelatinous substance, which never adheres to the surface 
of the iren plates Moreover, the gelatinous substances 
thes formed are not carried with the steam into the cylinder 
of the engine 

M. Asselin advises the employment of one pound of 


giveerine for every 300 or 400 pounds of coal burnt. This 
rule is by po means absolute, and must be corrected by ex 
periment But it appears reasonable to proportion the 


quantity of anti-incrustating fluid to the fuel consumed 
and not to the power developed, or the area of heating 
surfaces 

The givcerine is placed into the boilers in such a 
eantity, that sufficient for fifteen days’ supply is intro 
eer at a time. From trials made with boilers fed with bad 
water, it was proved that the glycerine combined with all the 
salts, and left the plates perfectly clean. The objection has 
been raised against this mode that the glycerine may pro 
duce priming, but this objection has not been proved valid, 
and M. Asselin replies that insoluble bodies can only pr 
duce such an effect, and that it is not to be feared with 
glycerine 

At all events it appears reasonable that this simp) 


process shi uld be fairly tried. 


Tue Geamue Macunine 
The electro-magnetic machine of M. Gramme has r 


ceived several improvements since its first invention We 
may repeat, in a few words, the principle of this inventicr 
which we have already described in vol. xii., page 87 M 
Gramme produces cvotinuous induction currents by the 
revolution of a circular electro-magnet before the mag neti« 
poles of a magnet, and it collects the currents in a plane 
perpendicular to the poles The following, according t&« 


the Revue Industrielle, is the method by which this appa 
ratus is applied to silver electro-plating. Ordinarily, this 
is effected in a bath of water, of cyanide of potassium, and 
cyanide of silver. The subjects to be covered are suspended 
in the bath, a plate of silver being also suspended in the 
bath between each group of subjects. On the edges of the 
vessel are placed two channels, with insulated copper wires 
communicating, one with the negative pole of the battery, 
the other with the positive pole. All the frames which 
support the objects to be plated are in communication with 
the negative gallery, and the silver plates are connected 
with the positive battery Ordinary table dishes receive a 
deposit of from 70 to 100 grammes of silver per dozen ; they 
remain, generally, from 2) to 3 hours. Generally, each 
bath is operated by six Bunsen elements. 

Electro-magnetic wnachines are also employed in this 
industry, but they have to be driven at a very high speed. 
lhe invention of M. Gramme has changed the aspect of 
affairs, and the celebrated establishment of Christofie, of 
Paris, has just decided only to employ these continuous 
electro-magnetic machines. The annular electro-magnet 
is composed of a core of soft iron, on which is wound the 
coll. The wire is divided into a series of small bobbins, 
connected by a bundle of metallic plates. Each bobbin 
commanpicates with one of the plates of the bundle, and the 
plates are only separated from each other by a single 
thickness of silk 

IT'wo movable electro-magnets are mounted on one shaft 
The machine weighs about 1000 Ib., the coil of the fixed 
magnet weighs 400 Ib., and the movable magnets 88 Ib. One 
horse power is required to drive the machine, and the speed 
is 300 revolutions per minute. The tension of the current 
produced is equal to that of two ordinary Bunsen elements, 
and the quantity corresponds to thirty-two elements. 

Phe rubbers which collect the current are composed of a 
great number of copper wires, which are held together in 
a piate in the form of a broom. The elasticity of these 
bundles of wire gives a very soft contact, and avoids the 
solutions of continuity of the circuit arising from vibration 

The advantages which this machine presents, in the new 
application which has been found for it, is, first, that only 
one-eighth the speed required for other machines is neces- 
sary ; and, secondly, the constancy of the current, which 
batteries do not give in spite of the greatest care. 

The expense for a given weight of silver deposited, is 
considerably leas than with the battery. 


Domestic ENGines. 

M. Hippolyte Fontaine continues to work at the inte 
resting question of domestic motors. He has perfected the 
details of his gas-heated engine, of one man power, which 
we have already described. He has received for his in- 
vention « gold medal at the Lyons Exhibition, and the 
constructors received a silver medal. But the general intro 
duction of this motor is checked by administrative obstacles 
Phe type of engine worked out by M. Fontaine has neither 
safety valve, gauge cocks, nor water gauge; and the ad- 
ministration, consulting old ordinances, imposes the neces- 
sity of providing his engine with all the accessories and 
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urety apparatus generally employed These complications 
greatly increase the cost of the machine, and restrict the 
number of its applications 

M. Fontaine observes, bowever, that his domestic motor 
constitutes, if spite of this inconvenience, the most advan 
tageous solution of the question, as well from the considera- 
tion of first cost as from that of cost of maintenance 

He compares this engine to electric, hydraulic, and spring 
motors, and proves the advantages of simplic ity and 
economy which the Fontaine engine possesses over all others. 
Calculations made by the inventor estimate the daily cost 
of gas, for a one man engine, from 1.12 frane to 1.35 franc, 
according to the price of gas. M. Fontaine's engine was 
illustrated and described by us on page 429 of our ninth 
volume. 


TRAPS AND WASTE PLUGS. 

We illustrate above some improvements recently intro 
duced in the form of traps, waste plugs, &e, by Messrs. Da 
Costa and Lawrie, in which it is desired to prevent sulid or 
other substances from passing through or down such traps or 
outlets, and to prevent the rising up or escape of foul air 
or impure gases, or to disinfect or neutralise the latter. 

These objects are effected by constructing the traps, waste 
plugs, or gullies with an interior grating, or perforated 
plate, forming part of the bell cup or “ trap,” and making 
the holes in these interior gratings of smaller area than those 
in the outer covering plate, but of greater number, so as to 
give greater total area of opening than of the upper perfo- 
rated plate, in order that the passage of the water or other 
fluids may be unimpeded, whilet any substances which it is 
desired shall not pass down the drain will be arrested by 
the interior strainer. 

In the engraving Fig. | shows a section of a sink trap pro- 
vided with a bell cup having an annular perforated plate, a, 
cast therewith or fitted thereto. Fig. 2 represents in section 
a trap, constructed so as to provide a double water joint. The 
outer covering plate is formed with a tubular part, g, which 
dips below the surface of the fluid contained in the cup, A 
of the interior trap, i, and retards the evaporation of the fluid 
retained in the lower part of the shell of the trap, forming 
an additional security against the escape of gas. The interior 
trap, i, may be made with perforations at its lower part, ig, 
or it may be supported by arms or otherwise from the upper 
part of the shel! of the trap 
Fig. 4 is a section of atrap fitted with a chamber, which is 
carried by cr cast in one piece with the interior grating, n. 
This chamber is made of a cylinder, m, closed at the bottom 
to contain fluid or solid disinfectants, and is provided with a 
screw cap, m,, to prevent any escape of gas, and to allow of 
the introduction of a fresh supply of disinfectant material from 
time to time. Holes or apertures, o, 0, are made in the 
cylinder, m, to allow the gas rising in the pipe, p, to come 
into contact with the disinfectant and purify the gas, which 
may escape from the trap. 
ig. 3shows another variety of chamber to contain char- 
coal or any other solid disinfectant, which is retained in the 
ehamber by a grating or perforated plate, S, hinged to the 
chamber so as to be movable when it is necessary to renew 
the supply of disinfectant. 

Fig. 5 is a trap with a chamber, ¢, for containing disin- 
fectants formed in one piece with or attached to a casting, w, 
forming a bent for water joint instead of a second perforated 
plate. This chamber, ¢, has a socket, w, to connect it with 
the pipe, z, from an ordinary sink or drain. This chamber, 
t, may be made to contain fluid disinfectants, and be placed 
so that it shall come in contact with the gases passing through 





the pipe. 
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AMERICAN SOCIETY OF CIVIL 
ENGINEERS 


A REGULAR meeting of this Society was held at its rooms 
in New York, January Sth. A paper by Charles B. Richards, 
M. E. of Hartford, Conn., recording “Experiments on the 
Resistance of Stones to Crushing,” was =al. 

The specimens tested were old and dry samples, well 
selected, of various American building stones, worked into 
1 in. and 1} in. cubes with flat and smooth faces. 

The testing machine used was built after a long experience, 
with two smaller and similar machines. It is arranged to 
weigh the strains upon a sensitive platform scale of 50 tons 
capacity, and is well adapted to quickly give eccurate re- 
sults. 

The specimen were crushed between the plane faces of two 
hardened steel hemispheres, the curved portions of which 
were seated in corresponding cavities of steel blocks fixed in 
the machine. Single thicknesses of “lace” leather were 
interposed between the stones and metal surfaces, thus the 
pressure was uniformly distributed; it was in all cases 
applied to the faces of the cubes parallel to the natural 
bed of the stone, and carefully increased to rupture by 
pouring shot into the hollow weight by which the strain was 
caused. 

Tables were presented, giving the minimum, mean, and 
maximum resistance to crushing per square inch of the 
specimens tested 

Sixteen specimens of granite from six quarries, gave from 
8620 Ib. to 15,622 Ib. minimum ; 9838 Ib. to 18,775 Ib. maxi- 
mum strength ; fourteen specimens of sandstone from three 
quarries gave from 5806 Ib. minimum, and 8956 Ib. to 
10,928 Ib. maximum strength. And ten specimens of white 
marble, from three quarries, gave from 3905 Ib. to 12,971 Ib. 
minimum, and 5976 lb. and 13,272 Ib. maximum strength, 
each being 1 in. cubes. The specimens failed by breaking 
up into slender prisms and pyramids with axes normal to 
the pressure 

A brief paper by F. Collingwood, C.E., of New York, 
upon “Rock Drilling,” was also read. In it was stated 
that a percussive steam drill with 3 in. eylinder and 6 in. 
stroke, making 500 to 375 strokes per minute, would drill 
in the coarse gneiss rock, common on New York Island, 
1§-in. holes [5 in., 1j-in. holes 44 in., and 1-in. holes 5 in. per 
minute. 

Joseph P. Davis, C.E., of Boston, Mass., compared the 
late Chicago and Boston fires, and suggested a question for 
discussion, and one on which information is much needed, 
namely, fires and their management; the best appliances 
and methods for putting them out. 

Upon the motion of M. N. Forney, M.E., of New York, a 
committee consisting of Messrs Ashbell Welsh, of Lambert- 
ville, N. J., John Griffin, of Pheenixville Pa, Max. Hijorts- 
berg, of Chicago, Lll., and two others to be named by the 
chairman, were appointed to make an investigation by means 
of a circular of inquiry sent to each member of the Society, 
and by such other methods as the committee may choose to 
adopt, to determine the following points : 


1. The best form for standard rail sections for the railroads 
of this country. 

2. The proportion which the weight of rails should bear 
to the maximum loads carried on a single pair of wheels of 
locomotives or cars. 

3. The best method of manufacturing and testing rails. 

4. The endurance, or as it is called, the “ life” of rails. 

5. The causes of the breaking of rails while in use, and the 
most effective way of preventing it. 

rhe committee to report the results of their investigations 
at the next annual convention of the Society. 
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SPRING-LOADED SAFETY VALVES FOR MARINE BOILERS. 


DESIGNED BY MESSRS. POLLIT AND WIGZELL, ENGINEERS, SOWERBY BRIDGE. 





an arrangement of spring-loaded 
afety valves for marine boilers designed by Messrs. Pollit 


above 


We illustrate 


ul Wigzell, of Sowerby Bridge, and lately applied by 


on board a steamship which they are fitting with en- 


al 


them 


gines. It will be seen from the illustrations that the valves 
are of the ordinary form, and are fitted with the usual lift- 
ing gear; but on the top of the valve-box are fixed two 
ylindrieal casings, each containing a helical spring which 
bears upon a dise carried by the spindle of the corresponding 
alve. The lower ends of these spring casings are kept air 

1 watertight by india-rubber discs secured, as shown, 
while at the upper end, each casing is fitted with a cap 
secured by a bolt and padlock, this cap preventing the 
spring from being tampered with. The valves are quite 


free, and can be turned round by the two flat places formed 

on the spindles just above the valve-box cover. The 

arrangement is a very simple one, and the plan of protect- 

ing the spring by means of an india-rabber disc which 

loses the mouth of the spring case, and at the same time 

loes not interfere with the play of the valve, is, we believe, 
| 


vel, 


NARROW GAUGE RAILWAYS. 

We have pleasure in publishing below: first, an 
extract from that part of the report of Mr. John 
Fowler upon the Soudan Railway, touching upon 
the gauge he recommends for that line : 
along report upon narrow gauge railways, written 
by Mr. Carl Pihl, at the request of the Govern- 
ment of Victoria, These documents, which carry 
80 much weight and influence with them, will be 
read with much interest, and will go far to answer 
in advance many of the objections that will doubtless 
be raised by the opponents of narrow gauge prin- 
ciples and practice in the course of the forthcoming 
discussion at the Institution of Civil Engineers upon 
Mr. Thornton’s paper, the abstract of which we 
publish elsewhere : 

1. Exreact rrom Mr. Fowtren’s Rerort vron Tus Soupam 
Ratiway. 

Under the circumstances previously described, it becomes a 
matter of peeuliar importance to determine upon a character 
of railway which shall combine economy and rapidity of 
construction, with thorough efficiency for the objects desired. 

The exact width of the narrow gauge which has been 
adopted in India for future railway extensions, is 1 metre, or 
$ ft. hin. Om the vast level plains and valleys where the 
narrow gauge extensions in that country will be chiefly made, 
the gradients will be extremely good, and therefore light 
engines and rails may be employed. On the Soudan Railway 
where gradients of 1 in 560 must be adopted to economise cost 
of construction, I find great advantage in the few inches of 
additional width of giuge between 3 ft. 34 in. and 3 ft. 6in. 
The Norwegian railways, which have been worked for some 
years with great economy and success, have a gauge of 3 ft. 
Cin. I propose, however, to use a heavier rail than has been 
adopted eit in Norway or India, so as to give greater 
strength and durability to the permanent way, and to enable 
more powerful engines to be employed. 


secondly, | 





The following dimensions and weights have been adopted 
in laying out the railway, and for the estimates. 

1. A gauge of 3 it. Gin. (1.07 metres). 

2. Iron rails, weighing 50 Ib. per yard (24.8 kilos per 
metre), with iron sleepers, and fastenings of proper proportions. 

3. Maximum inclination of gradients, 1 in 50. 

4. Minimum radius of curves, 500 {t. (152.4 metres). 

With such a gauge, permanent way, curves, and gradients, 
a very large traffic can be worked with convenience and 
economy. 

By adopting gradients and curves which are suited to the 
peculiarities of the country and to the traffic, I have succeeded 
in laying out the railway so as to avoid tunnels altogether, 
and so that the total quantity of rock cutting is extremely 
small. Indeed, except the bridge across the River Nile, there 
is not a single considerable work on the whole line, and I 
see no reason why every part of the railway, except the 
permanent way, rolling stock, and the Nile Bridge, should 
not be performed by Egyptians, under a proper organisation. 

The cost of the railway, including stations, sidings, quays, 
or landing places, rolling stock, workshops, and all expenses 
required to complete the line ready for traffic, will be 
4,000,0001., or 44871. per kilometre ; and from the lightness of 
the works, I am of opinion that the whole line may be com- 
pleted in three years from the time of its commencement. 
This total estimate of 4,000,000/. includes all payment for 
labour, materials, carriages, &c., both foreign and in Egypt, 
but in practice it will probably be found more convenient if 
the Egyptian Government provide such materials and labour 
as can be obtained in the district, and undertake all carriage 
of materials in Egypt, leaving to foreign materials and skilled 
labour those portions of the works which cannot be otherwise 
dealt with. 

The division on this principle of the total estimate of 
4,000,0001. would give about 2,500,000/. for the foreign por- 
tion, and 1,500,000/. for the Egyptian portion. 


2. Mx. Cart Prax’s Report TO THE GOVERNMENT OF 
Vicrorta. 
Christiana, 8th April, 1872. 
S1n,— Replying to the letter yma 5 have done me the 
honour to ress to me, under date of 30th ult. received here 
last Thursday, I will gindly endeavour to communicate to 
you the required information, which I trust you may find 
available as embodied in the following remarks, comprisit 
a general notice of the principle and system of the 3 ft. 6 in. 
gauge railway, as adopted here in Norway, and my opinion 
as to its applicability under present circumstances in Victoria. 
When, in 1856, I was charged to re upon the means 
of effecting a railway communication between jem 
and Storen (in the north part of Norway), 1 soon came to 
the conviction that the construction of a railway of the usual 
class would, commercially speaking, be « mistake, not only 
on account of the heavy cost such a line would necessarily 
involve in its construction through such a difficult — 
but also on account of the comparative i if of 
probable traffic. Anticipating the same difficulties and 
not only in the case of another line that had been 
in a different part of the country (between Hamar ai 
Elverum), but in fact in most instances where the question 
of railway communication in this country would be brought 
forward, | was led to consider what means could be adopted 
for securing to us the benefits of railway communications 
suited to the requirements of the country, and our traffic, at 
& cost proportional to our resources. 





tion (about 260 to 270 miles of new lines will most probably 
be commenced this summer). Moreover further extensive 
schemes are in contemplation. 


you my views on its ieability. 
The following of course have to be weighed 
before choosing a new gauge 


1. The inconvenience attending a break of gauge which 
nat Sonne oe oxi system, and which can only be 
dealt with by one thoroughly conversant with details. 

2. The kind of traffic to be provided for, whether a heavy 
and remunerative one, where economy in first outlay is of 
d 'y ideration, or the reverse. 

This being duly weighed, and the decision given in favour 
of a lighter and cheaper system, then I would recommend 
gauge of 8 ft. 6in., gp psn ap and rolling-stock to suit ; 
careful investigation ample experience have confirmed 
my belief that this system affords the efficiency at 
the it is now accepted by numbers of most 
eminent engineers, and extensively applied in various parts 
of the w in Sweden, Russia, Italy, India, Australia, New 
Zealand, Japan, Java, Honduras, Canada, and several other 
places on the American Continent. 

With reference to the “ gauge,” I am sorry to say that it 
has been but too often, I have no doubt sincerely, re- 
presented that the cost of a railway depends on and is in 
proportion to the width of gauge; such a fallacy I need 
scarcely do more than allude to. The gauge alone cannot of 
course make a cheap railway; I rather consider it as the 
basis, upon which to operate, to combine the F propor- 
tions of parts with economy in order to get a monious 
whole in the construction. Of course there is nothing to 
hinder the application on a broad gauge of some of 
principles belonging to the now called “ light system of rail- 
ways, such as lighter rails, smaller and lighter engines, &e.; 
but this can only in my opinion be juntidied ep apeciel eloanen- 
stances. Economy in first outlay and in working afterwards 
ean only be properly and fully obtaiaed in all parts by bringing 
the whole construction into poor harmony and proportion. 
To use a light railway on a gauge would be generally 
inconsistent with sound economy. 

I have thus briefly told you my reasons for choosing a 
gauge of 3ft. Gin. and also for not ret g the broad 
4 ft. 8} in., or still wider: gauge, when not compelled by 
traffic or other circumstances, and it only remains to give a 
reason for not advocating a still narrower , such as 
3 ft. or 2 ft. Gin. In order to do sol beg to refer toa fow 
graphic di in plate 7 of the series of drawings sent to 
you by post, wherein I have tried to illustrate the 
relative advantages and disadvantages as regards the rolling - 
stock, of adopting one or the other gauge. From this will 
be ony — without comment ~ ity in 
point of stability, space, carrying ity 2 ft. 6 in. 
compared with the 3 ft. 6 in. . to saving in works 
of construction by ing a still narrower gauge, a little 
calculation will easily show this to be far too insignificant 
to come into ea te ome the defects or 
disadvan attending @ reduction. 

ive elec aie ban daeet ean I have found 
that in a flat and easy country the saving in earthwork for a 
3 ft. gauge, that is 6in. less than oe eee here in use, 
amounts only to 2 or 3 per cent., in ordinary situations; in 
the hilly or mountainous country 56 to 7, and in very diffi- 
cult cases (rocky nd) 7 to 8 per cent., or, respectively, 
161., 781., and 1901. per mile, on sums ef 5501,, 1300/., 24001. 
It must be remembered that having once made the reduction, 
considered fit and safe for the formation width of a light 
railway—thus for instance reducing the ordi width of 
formation for a 4ft. 84 in. gauge, 16 to 18 ft. to 12 or 124 ft. 
for the 8 ft. 6 in., as we have done, no further red 
be made, beyond so many inches 
made narrower, or in other w 
formation say 18 ft. on # heavy road of 4 ft. 8} 
12} to 18 ft. ona light 3 ft. Gin. gauge, then I 
the formation more than 6 in. a 3 it. 

between the rails and the edge of the ban 
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conveyance of ordinary goods, and sufficient for cattle. A 
somewhat emaller gauge would, if similar proportions were 
retained, involve the sacrifice of one place on each seat in the 
passenger carriages (even if the diminution in the gauge 
were only trifling) or a new arrangement of the seats in a 
less economical manner; and the goods trucks would neces- 
sarily have a less breadth than in many cases would be found 
expedient. If wenow add that the centre of gravity has 
been sufficiently lowered to give about the same stability as 
on the usual 4 ft. 8} in. lines, it will probably be abundantly 
evident that we ought not, without some very special reason, 
to go down to asmaliler gauge than 3 ft. 6 in. 

As regards the dead weight of all the Norwegian narrow 
gauge rolling-stock in proportion to its carrying capacity, it 
will appear from the enclosed table that it compares very ad- 
vantageously with that of the ordinary 4 ft. 8} in. lines. This 
is not owing, as many advocates of the narrow-gauge system 
contend, to the gauge only, but to this in connexion with the 
peculiar manner in which the rolling-stock is, on the whole, 

nstructed, and especially to the arrangement of ‘he draw 
and buffer-bars. 








By lowering the body of the carriage, and consequently | 


diminishing the diameter of the wheels, some reduction in 


the weight of the wheels is certainly obtained ; but the main | 


effect is rather to be attributed to the peculiarity of the con 
struction dependent on the adopted draw-bar and buffer 
arrangement. From the representation in the accompany- 
ing collection of drawings,* it will be understood that 
each single carriage has, according to this system, during 
the motion and shuntings of the train, to resist only the in- 


fluence of its own momentum, while the manner in which the | 


buffer arrangement is usually executed communicates to each 
carriage an influence dependent on the size of the train, as 


each carriage will, during its motion, have to resist the in- | ; 


fluence not only of its own momentam but of al! the follow- 


ing carriages, so that the carriage nearest the locomotive 
will have to resiet the influence of all the others, of which 


each successive one will have less and less to resiet until the | 


last carriage of the series, which will have to resist the least 
r be in the same position as each of the carriages 
according t This pecu- 
liarity allowing a minimum of influence independent of the 
size of the tram, naturally admits a lighter framework and 
construction on the whole, as will be seen from the accom- 
panying drawings of part of the rolling-stock. The accuracy 
of what is bere stated, evident in itself, has been completely 


inhuence 


the system introduced on our lines. 


confirmed by direct experiment. 

It is well known that the weight which a carriage can bear 
depends mainly on the size of the axle-journals and strength 
of the springs, so that even an almost imperceptible increase | 
in these particulars causes a considerable increase in the 
carrying capacity. As such extensions are equally applicable | 
to a narrow and a broad gauge, rolling stock may be con- | 
structed for the former, which in point of weight can carry | 
just as much as the rolling stock for the latter | 

As to the volume capacity, the increase in the width of 

ing stock, which is a consequence of the broader 
may be e oe by the increased length, which 


the re 
gauge 
the narrow gauge a 
connected with the construction of a narrow gauge rolling 
stock of the same carrying capacity, either with respect to 
weight or volame, as the general stock for a wider gauge 
line. Always providing that, as is the case on the Norwe- 
gian narrow gauge lines, there is opportunity for duly com- 
plying with the conditions of stability. At the same time as | 


coming up tothe same, or nearly the same as that justifying 
a wider gauge, it is peculiarly adapted to suit a more limited | 
or a smaller traffic, because the stock, retaining good propor- | 
tions, may be brought down to dimensions and weights that 


The proportion between the remunerative weight and the 
dead weight will here be 54 to 73. 


the same amount of passengers and goods, wil! stand thus: 


tons. 
One tank locomotive, weighing 23 
Two composite carriages, weighing at 
5.8 tons ees ese eee ° 11.8 
Three third-class carriages, weighing at 
5.25 tons an os ase aes 15.7 
Four box wagons, weighing at4.6tons ... 18.4 
Five timber trucks, weighing at 4.3 tons ... 21.5 
One brake, weighing oes . 


f the train, as above 
The proportion between the paying weight and the dead 
weight is here 54 to 95 

From the above it appears that, while a rolling stock of 
| 73 tons dead wei is employed on the narrow gauge line 
| for the conveyance of 54 tons paying load, a dead weight 


Paying load 








95 tons is required for a similar purpose on the broad gaug 
In other words, at the same time that on the narrow gauge a 
lead weight of 1.34 tons is moved for each ton paying 


load, on the broad gauge a dead weight of 1.77 tons is moved 
for each ton of paying load. 

rhe examples adduced give a difference in dead weight of 
22 tons. I shall not follow out the consequences of this 


ference, as it must be apparent to any one conversant | 


with traffic management. 

by a Sft. 6in. gauge, | regret to say that our present traffic 

is yet very far below the capacity of the lines, there being on 
ne of them, which in this respeetis best situated (Drarmmen- 


only 162,402 passengers, carried one mile 2,486,350, and 
freight moved 32,930 tons, or moved one mile 1,136,239 tons. 
| ‘There can, however, only be @ question about provision 
f sufficient strength. 
heavy road accommodate a heavy traffic best with heavy and 


tives « 


| powerful engines, so a narrow gauge best suits a compara. | the adoption of the 3 ft. 6 in. gauge in the colony, and which 


On the Kongsvinger line (4 ft. 8} in.) the train, carrying | by the whole country. 





| object has been not to give the largest possible dividend, 
but indirectly to benefit the surrounding distriets, and there. 
The fares have therefore been fixed 
| low,* and although the gross revenue per mile has as yet 
been very small, it has nevertheless been sufficient to cover 
the working expenses of two, and sometimes three, trains 
daily in each direction, and give a small surplus for re. 
newals, and in one case a dividend. Very much the same 
rules and regulations have been adhered to for the working 
of the parraw gauge and broad gauge lines of this 
country. Thus the traina afe run at the same speed on both 
classes of railways, viz. 20 to 28 miles an hour for special 
passenger trains when used, 16 to 18 miles for mixed, and 
| 14 miles for goods trains. As a general rule the passengers 
are conveyed by mixed trains. Only on two of the lines, a 
broad gauge and a narrow gauge one, there are run 
| special passenger trains daily, and, on the last qne, wit 
engines especial! y A lapted for the purpose. The train 
this ease consists of one Ipcomotive of only 8 tons drivir 
wheel pressure, and three to four, or as many carriages 
ure needed, and the actualexpense of such a train, supposir 
three carriages, has been not quite 7d. per mile. 

I-make particular mention of this light passenger train, of 
which I enclose a small photograph, as I believe it may be 
interesting to learn how ¢his traffic is met by a train of en- 
gine and three carriages, with seats for 96 passengers, weig! 
ing only, with, say 75 passengers, 29 tons gross, and no 
wheel pressing more than 2 tons on the rail, thus reducing 
the wear and tear to quite a trifle. Trains of this kind have 

been run daily for the last two years with perfect su 





Wem es 





"CESS, 





With regard to the quantity of traffic that may be carried | the engine taking at times sig passenger carriages, holding 


180 passengers, and one brake van, up a gradient of | in 6/ 
After having to the best of my ability illustrated my views 
on the light railway system with 3ft. 6in. gauge in general, 





Randsfjorden, 56 miles in length), from the reports for 1870, | I would not, of my own accord, take on myself the responsi- 


| bility of giving any decided advice with regard to the choice 
of gauge for the colony of Victoria. However, as I under 
from your letter, and from the accompanying valuable 


for sufficient power of haulage or access to the use of !ocorno- documents sent, that you wish me to express myself dis- 
Now, just ass broad gauge and | tinetly on this subject, I will not omit to give my opinion 


of all the objections which appear to have been raised against 


tively smaller traffic with lighter and, consequently, not so | certainly are supported by more or less weighty reasons, the 


powerful engines. 

There is, however, this to say, that as the strength of the 
road, or the permanent way, must always be proportioned to 
the heaviest load on any one wheel that at any time has to 


be designed in relation to the greatest pressure on any 
driving wheels. Now if we, for instance, take a road with a 
35 to 40 Ib. rails, suited for an engine of 3 to 34 tons pressure 


greater part may probably be considered answered in the 
foregoing statements. It remains only to make a few re- 
marks with respect to one of these objections, namely the in- 
convenience of the break of gauge. Objections of this 


| , } - : 
pass over it, so must the weight and strength of rails always | ature are certainly of importance, and deserving of much 


consideration, but, at the same time, as I believe this incon- 
venience to have formerly been too little regarded, I now 
think it as often exaggerated, and there seems, in my 


per driver, then, if it should otherwise be desirable, there is | Opinion, only good reason for the expression of a German 


of course no reason for not running proportionately heavy 


wagons or carriages, viz., just as heavy on one road as on | : 
In other words, there is no special reason for | Shipment have often been put at 3d. and 4d. a ton. 


another. 
limiting the weight of freight wagons on a light road. There 


remains, then, only to get suitable locomotive power. But | 


neither on this score is there anything to fear; if one engine 
may in most instances be so; but if the traflic grows heavy 
then, if thought expedient, the Fairlie engine, with only 


eight wheels, and say 3 tons on each, or 24 tons weight, or 


must be able to satisfy even the very heaviest traffic 


the heavier road and usual gauge, when the traffic is a heavy 
one; but rather in order to show, that if it is at any time 


author in his designating it the Sea Serpent (a monster of 
fancy without corresponding reality). The expenses of tran- 
Accord- 
ing to authentic statements, these are on a Swedish railway 
(at Héirljunga, on the Uddwalla Winersborg Railway), on an 
average, 08 of a penny. The amount of expense of course 


lows. There is thus usually no difficulty | of 12 to 14 tons on drivers will not always be sufficient, two depends upon the kind of goods and the price of labour, but 


will, under any circumstances, fall much short of the figures 
above if judicious and economical arrangements are made. 
The inconveniences arising from the break of gauge, by not 


| one on twelve wheels, with 36 tons driving wheel pressure, allowing the rolling stock indiscriminately to run from one 


| line to the other, may certainly in many cases, particularly 
You will, from my previous remarks, fully understand | when the lines are very short, be of serious importance ; but 
the rolling stock for the narrow gauge, constructed as above | that I do not put this forward in order to advocate the | this also is true, only within certain limits, as a too free ad- 
mentioned, affords the means of accommodating a traffic | adoption of a light narrow gauge system in preference to mittance of letting the stock go far away on adjoining lines, 


| causes confusion and inconvenience. 


We therefore find 
that on the Continent it has been found necessary to put a 


considered commercially and economieally right to build a | check to this, and issue rules forbidding the stock belonging 


narrow gauge, there is no fear as regards the practicability of 


to one line, to go beyond a certain limit on the other, and thus 


stand in advantageous proportions to the smaller loads to be j satisfying the traffic, and meeting even a very heavy in- | even on lines of the same gauge transhipments are constantly 


carried. It should here be borne in mind that the results of | 
a railway are not inconsiderably influenced by the degree in | 
which the carrying capacity of the stock is selected. 

As an illustration of the capability of meeting the require- 


ments of different kinds of traffic, 1 beg to draw the atten- | 
tien to the ace mpanying Table of weights, dimension, &c., 
of the rolling stock of the Drammen line, where you will find 


that while there are trucks 14{t. long, weighing 3.0 tons, 
and carrying 6.0 tons, there are at the same time for certair 
ads to be carried, trucks weighing 31 tone, and car 
rying 7 tons, each kind retaining favourable proportions 
between dead and paying load. ‘To compare the proportions | 
of dead and paying weights on the two systems of railways | 






heavy 








here in operation (the 3 ft. Gin. and the 4ft. 84 in.), I shall | 
take an example from what may be considered daily practice 
tons tone. i 
One locomotive weighing 17 i 
} eT ssenger carriages, of whict | 
Iwo composite (answering to 2nd 
class om ordinary lines), at 4.2 
tons one os “ne eee 8.4 | 
Three 2nd class (answering to 5rd | 
class on ordinary lines), at 3.9 
tons — on oe 117 
These carriages estimated to con- 
tain if persons (but having 
room for 1 weighing at 
! wt ; ae 7.5 
Nine goods trucks, of which— 
Four box trucks, we ghing eae 144 
And carrying 60 per cent. of full 
load, or... one pan 13.2 
Five timber trucks weighing at 
53 tons ‘ obs ont 16.5 
And carrying full load, or ous 30. 
One brake carriage, weighing 4.5 
And loaded with 8. 
72.5 68.7 
| We propose shortly to publish drawings of Mr. Car! 
Pihl’s rolling stock —Ep. E.)} 


crease in the way I have stated, if the laying a second line of 
rails should not be preferred. 

The main object with the light and narrow gauge system 
has not been to displace the heavier one, when justified by 
the traffic, but rather to provide railway communications in 
situations and conditions, where from economical or commer- 
cial reasons railways, built in the ordinary way, or of the 
usual class, would be either unadvisable or unjustifiable. 

With regard to the relative cost of the two systems, | may 


| refer you to the Table in the collection of drawings, where, 


occurring. Looking now to the case of the colony, I em of 


| opinion that the above-mentioned objections will be of com- 


parative unimportance, as it appears to me that arrange- 
ments may here be made whereby each system may be worked 
much independently of the other. 

While looking at the map of the colony and comparing 
the mileage of constructed lines to the extensions already in 
view, I find that I ought to recommend the adoption of the 
3 ft. 6 in. gauge, as that is in my opinion best suited to the 
requirements of the colony. I would then propose the fol- 


by comparing the various data as to the character, cost, and | lowing plan, by which the working of the greatest part of the 


equipment of the lines, you will find more information than 


lines constructed on 5 ft. 3 in. is but slightly affected by the 


I can give you in any other way. I shall only point out | Dew systems that would have to be developed on either 


that the Lillestrom-Grondsen line, on the 4 ft. 8} in. gauge, 
was built under the same circumstances, and the same ad- 
ministration as the Throndhjem line, and the Hamar line 
that it runs through a country where the engineering difli- 
culties have been of an ordinary kind, whereas onthe Hamar 
line they have been rather less, but on the Throndbjem line 
considerably more than ordinary. 

From the Table, you will further see that the Kristiania- 
Drammen line is very costly, even more so than the 
Lillestrom-Gronsden line. This arises, as the details show, 
mainly from exceedingly heavy works throughout, and com- 


paratively great expenses for access to the stations at both | 3 ft. 6 in gauge. 


termini under the head of “land and compensations.’ | 

Looking again to the two lines, last in the Table, the 
Grundsat-Rérass and the Rorass-Storen line, being two di- 
visions of the same line to unite the Hamar and Throndhjem 


side: 


1. The lines from Melbourne to Castlemaine and Echuca, 


| and from Eesenden to Wodonga, on the two main lines run- 


ning N. and N.K. retain their present gauge of 5 ft. 3 in. 

2. The line from Melbourne to Geelong to be provided 
with one track of 3 ft. 6in. gauge. Should it be found d 
sirable for the present to retain hkewise a 5 ft. Sin. track on 
this line, the arrangement may be effected by laying a third 
rail for the 3 ft. 6 in. between the others, if the line is single, 
or if it is double by altering the one track. 

3. The line between Geelong and Ballarat to be altered to 
' 

4. The lines now projected, and any future lines, to be con- 
structed with a gauge of 3 ft. 6 in. 

In this manner, apart from any ponents necessary arrange- 
ments at Melbourne, there will only be one station for tran- 


railways. you will find the first one calculated at only 21*8/. | shipment between the two railway systems, namely, at Castie- 


per mile, which arises from an uncommonly favourable 
ground, no town termini, &c., while the other, making a | 
descent from a height of 2000it. above the level of the sea 
along the declivity of the mountain side to reach the valley 
and causing comparatively expensive works, has cost 4113 
per mile, or about double what the former cost. 


meine. 

In summiog up my reasons for venturing to recommend 
the introduction of the 3 ft. 6 in. gauge system into the 
colony, I cannot do better than citing from Mr. Fowler's re- 


1. | port on the question of gauge for India, which I cannot too 
| mueh recommend to your attention, paragraph 10, namely: 


With regard to the working expenses, I refer you to the | “In deciding upon arailway gauge for a country of consider- 


enclosed extracts, in the French language, of the official 
reports for three of our nagrow a for the year 1870, 
and confine myself to remarkin , that as the railways 
are State railways, and not a private enterprise, their main 


able extent, it must be borne in mind that the width cannot 


| be regulated to the varying requirements of the traffic of 





* See freight charges on the enclosed Table. 
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Norwegian Government 3 ft. 6 in. Gauge Railways. 
(1.)—ComParative Cost or Cosstauction.—({Gaver ts Exauisn Feet.) 











Lillestrom 
Griudsen, 


4 ft. 8} in. English. 3 ft. 6 in. English. 3 ft. 6 in. English.|3 





Hamar 


Aam 


odt, 


Stéren, 


Throndhjem | 
} _Randsfjord, | 
3 ft. 6 in. ingih, Sf. 6in. English. 


Drammen 


Kristiania 
Drammen, 


























j j 
Cost per} Per (Cost per, Per (Cost per Per (Cost per! Per (Coat per, Per 
mile of | cent. | mileof | cent. mile of | cent. | mile of | cent. mile of | cent. 
line. line. line. | line. line. | 
£ £ £ Paes eA 
Land and Compensation 232 | 4.00 79 (2.85 289 | 545 | 449 | 10.09 | 1,295 | 18.81 
i og pe 83 1.43 77 2.80 74) 142 | 76; 1.70 "71 Li? 
Rock and earthwork ow) 1,914 52.93 745 | 2693 1,901 | 35.86 1,398 | 31.42 2,175 | 31.60 
ges and viaducts a 832 6.70 146 5.27 630 | 1187 | 361 | 8.12 603 | 7.30 
. ? sends re 64 1.10 26 093 51 | 6.96 82 | 184 207 | 3.00 
Sanevetruction ci 1,566 | 26.94 839 | 3035 937 | 17.67 | 842 | 18,94 881 | 12.80 
s and sidings 154 7.82 26 | 11.75 48 | 10.384 | 482; 9.71 98 | 8.70 
Rolling stock ah oad 695 | 11.97 291 | 10.53 354 6.67 | 433 | 9.73 | 620 | 9.00 
Telegeay 33 0.56 21! 0.76 20 | 0.38 17 038 | 39 | 0.57 
Sundry works a 43 74 2 1.62 39 | 0.73 | 84) 138 | 8&3 | 1.20 
Engineering and supe rvision B9¢t RQ 174 6.29 459 8.65 275 6.19 406 5.90 
Bepensse pee toll ae ye 100 2.765 | 100 5,302, 100 | 4459) 100 6,884 100 
Length of line in miles .. 71.2 40.0 802 Pes 59 | bs 323 | 
Total cost 113,814 100,600 | 160,120 | 262,491 | 222,353 
} | | 
2.)—Cuse Yarps or Excavation Per Mice ov Line eee ee Go 
“ ————- 
Lillestrém Hamar Throndhjem Drammen Kristiania 
Grandser Aamodt. Stéren | Randsfjord. Drammen. 
ee ee | 
yards yards. yards. yards. yards. 
I worth 37,130 18,445 37,427 | 33,348 | $2,832 
| } : 
k 1,827 | 317 | * 2,699 | 2,742 6,016 
' ' 
)—Particutars Recargpine THe Rowe Stock. 
Drammen Randsfjord. 
a.—PassexGer CARRIAGES. rhe ay raat: ae 
} i * 
os Number of | & 
| | Weight. Passengers. | & 
Ts eo Z 
| i : a | | ~ 
| | 2 sisi $1] & 
P a o 2i¢! 2 i | &. 
Py a -s | , 2 feral 2 tol 42 
5 te , So aes | = |2/8] “| ‘we > 
H g 2/2/23) Be dg F if 
< 4 ee ae - jS wo & inl gE °o 
ft. in ft. in, | ft. in. | ft. im. | tons | owt. | | j £ 
&2ndclass Norwegian Railway | 
English pattern 8 200/80;7 6 | 68 | 58 | 828 36) 32 |802 
- Norwegian LKailway } ie |] e 
narrow gauge 3 6 20 0 6 10 10 0 ie act 16/16 |32! {eo} 232 
rd class Norwegian Railway, us ee | es ae 
English pattern 4 8/19 0 8 0 |10 6 51 | 64 | 49 (40; 2.55 (240 
| class .. Norwegian Railway {3 ig} a4 
narrow gauge 3 6 20 «0 6 10 10 0 3.9 8.9 2s 2a 131 


On the Norwegian narrow gauge lines the carriages ‘are only made for two classes of passengers, corresponding to the 


first and third class on the broad gauge. 





Tow gauge 


3 
; is ee me 
be we | z 
eae ao 
5 nA | & e 
ft. in. ft. in. | ft. im. | ft. in 
Plank wagon .,.. Norwegian Railway, Eng- “40:78 8 6 
lish pattern 4 8 ij00 01 7 7 10 3 
Swedish Railway, German t? 2 1 
pattern... 46) 230) 8 0 {13 § 
Norwegian Railway, nar- 
row gauge 8 6 18 0; 6 6; 1 0 
Norwegian Railway, nar- 
row gauge 3 6 23 «6 6 8} 13 0 
Norwegian Railway, nar- | 
= ee row gauge 8 6 140; 6 & 8 0 
High-sided goods 
Wagon ... Norwegian Railway, Eng- } 
lish pattern | & 8 140) 7 6 8 
Swedish Railway, German “4 11) 8 6 
pattern 4 8 itis ¢ f 8 6 {12 0 
Norwegian Rail lway, nar- | 
; row gauge | 8 6 | 18 0] 6 ® 10 0 
Low-sided one | 
wagon... . Norwegian Railway, Eng- j } 
lish pattern 4 8} 140) 7 4 8 6 
Swedish Railway, German 18 51) 
pattern ... 4 8) {18 fs 9 | 12 0) 
Norwegian Railway, nar- | 
. row gauge . 8 6 | 18 0; 6 9 10 0} 
( vered goods | ' } 
wagon... ...| Norwegian Railway, Eng- | j 
| lish pattern oe 4-8); 140; 7 6 8 6) 
ve Oy anie German i 
‘ 4 8} 16 8) 8 0 | 12 0 
lwaewegien “Railway, nar- 
oo} 8S 6 18 0; 6 9 10 0 


| 


(6.)\—Goops WaGovrs. 





| 





We 


42 
41 
3.5 


4.5 
5.0 
8.8 


ight. 


6.0 
6.2 
5.0 
4.1 


6.0 
44 


39 | 


64 
538 
42 








Carrying 
Capacity. 
22 

ea 
~i >. 
ied 

& | ge 
tons. | tons. 
5 

} a {ia 
8.4 1.9 
6.0 1.9 
7.0 2.2 
60 | 18 
(7.0 | 21 
6.0 2.0 
6.5 13 
} 67 | 15 
6.0 17 
5.5 13 
6.7 1.6 
6.0 1.7 
6.0 13 
58 | 12 
60 17 





o4 
128 
64 


133 


159 
89 











each place, but that, for the sake of uniformity, one addi itional 
gauge only can be introduced ; and it should not be forgotten 
that to accomplish the objects for which it i is introduced, the 
dimensions and weights must be so limited as to satisfy the 
ag rigid byrpe sl whilst at the same time the line should 

quate power and carrying capacity to meet 
all reasonable demands of trafic.” se a pe 

To conclude, 1 state as my firm conviction : 

1. That a gauge of 3 ft. 6 in. is not only sufficient to satisfy 
a fully developed colonial traffic, but is also peculiarly adapted 
for the requirements of the very smallest traffic deserving 
— accommodation. 

hat the inconvenience from break of gauge by the pian 

me will be of no material importance compared to the 
advantages accruing from the greater and more rapid exten- 
sion of the railway réseau, which the new and cheaper system 
is capable of promoting. 

have the honour to be, Sir, 

Your most obedient Servant, 
(Signed) C. Pre. 

J. Cashel Hoey, Esq., 

Secretary to the Agent-General for the Colony of Victoria. 
(4.)—Trarric Resucts ror tot Deammen-Ranpsryonv 
Line For 1470. 

(Gauge 3 ft. 6 in.) 





Number of miles rn 6 
Pe trein miles 88,508 
- ” per mile of line 1,680 
engine miles P ae 100,455 
Coals burnt per engine mile, Ib, ove 21.6 
Number of passengers carried ove 162,402 
passenger miles ... - 2,486,330 
sansa tosh = mile of 
line fad 44,399 
Every person travelled in an average 15.4 
Goods carried, tons oes ese 32,629 
o ton miles 1,134,973 
” ton miles per “mile of 
line... 20,290 
m ton miles per train 
mile a 128 
Total net load of passenge rs and 
goods, ton miles 1,401,001 
Total load of passengers and 
t mile of line eve 25,018 
Total pet load of perean rs and 
goods per train mile.. 16.83 
Total gross load, including engines, 
cstriages, and wagons, ton miles 5,772,461 


Total gross load, including engines, 
omnes and aah per mile of 


103,115 
Total. gross load, including engines, 
carriages, and wagons per train mile 65.2 
Revenue. £ s. d. 
Passenger traffic «- 5,284 0 0 
a per mile ‘of line see 9% 0 0 
per train mile ove 0-1 2 
per passenger mile ... 0 0 061 
Goods traffic... .. 6423 0 0 
re per mile of line .. 97 0 0 
‘s pertrain mile... ove 61 8 
per ton mile ese 0 0 1,15 
Luggage, parcels, carriages, “horses, 
and cattle... 615 0 0 
Luggage, parcels, carriages, horses, 
and cattle per mile of line ... es 9 0 0 
Mails... oe « wn. ae 
Telegra) eos pen i ee ee 
Sauteed » oso pes wo 486 0 0 
otal revenues. ... 11,978 0 0 
- per mile of line i: a ee 
” pertrainmile ... 028 
2. 
£ «. d. 
Administration and office expenses... 1040 0 0 
Admisistration and alesse ia oa 
mile of line ... 19 0 0 
Administration and office e expenses per 
train mile... 0 0 28 
Stations ... ons «» 2015 0 0 
» per mile ‘of line oon ose 860 «0 ; 
» per train mile ... on « _ 0 @ 5.5 
Locomotive department 1517 0 9 
o oe per mile of line 27 0 @O 
r train mile 0 0 41 
Carriages and wagons epartment .. 598 O O 
Carriages and wagons department ges 
mile of line ... 11 0 O 
Carriages and wagons department per : 
train mile ove 0 0 16 
Maintenance of works 2101 0 0 
” r mile of line 00 
Maintenance of stations and telegraph 286 0 0 
Maintenance of stations and an 32 a 
per mile of line ose ons ° 0 0 
— expenses on 22 0 0 
» per mile of line pe 17 0 O 
"Total expenses — ss -. 8518 0 0 
es » per mile of line .. 162 0 0 
i » pertrainmile ... 0 iit 
Profit no me. oe Oe OO 
~ per mile of line eed uel baa 62 0 0 
» pertrainmile .. ore 009 
(5.) Travric Cuszom. 
" d. 
Ist class .. ove ii ‘ - - per mile 
2nd clase ” 
Goods.—(For a distance of bo é mia) 


. whole wagon loads os 
: i ccceusidiosoants He rake ee ne 
8. By weight on on 
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ARMOUR PLATING. 

IN arecent paper* we alluded to various proposi- 
tions which have been made to reduce the area of 
armour plating about the water-line of ships, by 
confining armour to a ‘‘ central citadel,” and leav- 
the ends to take care of themselves. In all 
these plans, except one, the inventors cling to the 
idea of retaining buoyancy at the ends, when 
damaged, by stuffing them with cork, or other 
buoyant substances, or by minutely subdividing 
t! neither suggestion appearing at all hopeful, 
as we endeavoured to show. ‘The one really sound 
proposal is that made by Mr. Reed, so long ago as 
i568, by which the parts not protected by armour 
are made over to shot and shell, and are expected to 
bring to the ship's assistance, in battle, no buoyancy 
whatever. The ends, in fact, are made into water- 
tanks, from the level of the water-line to a certain 
(listance—say 5 or 6 ft.—below, and the tanks so 
formed are cut off from the lower parts of the hull 


ing 


em 


tit Substitutes for Armour” in Exotyeertne, Jan. 17, 


by an armoured deck. The object of the arrange- 
ment, like that of the others, is to lessen the 
area to be plated, and thus to enable the thick- 
ness of the plating upon the part still armoured to 
be increased. Primarily, therefore, it has to be 
judged by the saving of weight it enables us to 
effect. If there be no saving—that is to say, if 
the water let into the “‘ tanks” weighs more than 
the armour which would be required to protect them 
—it will not be worth while to adopt the system. 
There is, nevertheless, one great advantage be- 
longing to it, irrespective of weight saved or lost. 
However thick the armour at the ends of an 
ordinary ship may be, it may be pierced, with 
the result of letting in water more or less ex- 
tensively, and to the same extent diminishing the 
buoyancy of the ship. If, on the contrary, there 
be no armour, but in lieu a chamber already full of 
water, it is clear that no loss of buoyancy can occur. 
No amount of destruction which shot or shell can 
effect. can let more water in, 80 that upon this system 
the ends of the ship—being absolutely vulnerable— 
become for all practical purposes absolutely impreg- 
nable. You are certain that they at least will never 
endanger the ship by letting in water—whereas, 
under the present system, they are special sources of 
danger, inasmuch as, from a natural desire to get a 
maximum thickness over the central and most vital 
portions, no ship is ever given the same thickness 
of armour all round the water line; hence, that 
carried at the ends is rarely more than from half to 
two-thirds the thickness of the plating abreast the 
engines and boilers. Of late years even the best 
armour a ship carries has been but adoubtful match 
for the guns she may reasonably expect to meet (say 
such as she carries herself) ; consequently the chance 


jand that the guns are unprotected. 


Mr. Reed explained his views before the Com- 
mittee on Designs for Ships of War, in these words : 
‘* Have at the end a deck situated at a certain 
depth. ‘The space above that deck I propose to fill 
with water, which cuts off the whole of the lower 
part of the ship from injury from shot, and relieves 
you from the necessity of armouring more than a 
portion of the length.” The Committee evidently 
jumped at the proposal, and appear to have asked 
the Constructive Department of the Admiralty for 
more information, for at page 344 of the Appendix 
is a report by Mr. Barnaby, in which the following 
passages occur ; 

“The calculations made in 1868 show that it 
might be possible, on the plan conceived by Mr. 
Reed, to build an unmasted ship of 6580 tons, 
having about 2Lin. armour, 1000 tons of coal, and 
aspeed of 14 knots, on the assumption that the 
armoured citadel is only 6 ft. above the water line, 
The weights 
would stand as follows: 


tons. 
Weight of hull ove . 4200 
* armour. .., 2665 
” machinery 1250 
os coals q jes 1000 
PF water and armoured deck at ex- 
tremities one 500 
. guns and stores ” 1000 


Displacement= 10,615 

‘“ Mr. Reed's investigation showed , 

“1. ‘That to secure the advantages of this system 
it is necessary to apply it to ships of large tonnage, 
say 6000 tons and upwards, 

“2. That but. little advantage is gained in ships 
of the ordinary proportion of breadth to length, 
and that ships must be built much shorter and wider 





of penetration at the ends—where the armour is so 
much weaker—is very great in all ourironclads, At 
the ends there is, no doubt, a more perfect system 
of subdivision into water-tight compartments than 
is possible amidships, but the end armour of all 
ironclads is so weak relatively to the guns likely to 
be brought against it, that several compartments 
may well be penetrated at once by a shot which has 
passed through the armour at a considerable angle. | 
There can, in short, be no doubt that the present 
system of armouring saddles ships with weak places, 
which the water tank system of Mr. Reed abolishes 
altogether. Hence it has strong claims to regard, 
irrespective of any saving in weight it may pro- | 
mise to effect. ‘The other * central citadel” plans 
—those which contemplate cork or air-cells at the 
ends—merely substitute one kind of weak place | 
for another. 

But the practicability of the scheme turns, as 
already stated, upon considerations of weight, and | 
unfortunately a little reflection suffices to show | 
that Mr. Reed’s plan, in the form in which he sent | 
it forth, promises little help in the immediate present. 
Roughly speaking, each of the proposed end tanks | 
forms an isosceles triangle, of which the base is 
the end, or cross bulkhead, of the central citadel | 
or battery. If armour be removed from the two | 
similar sides (i.¢c., from the sides of the ship between | 
the extremity and the points where the battery 
commences), it needs to be put on upon the base 
instead. In other words, the cross bulkhead of the 
battery needs to be completed downwards to a con- 
siderable distance under water, in fact until level 
with the bottom of the tank, instead of stopping, as 
now, at the level of the upper edge of the belt 
armour, some three or four feet above water. If 
this were not done, a shot entering the tank in a 
raking direction might pass without obstruction 
into the body of the ship. To complete the bulk- 
head to this depth makes a considerable hole, it need 
hardly be said, in the weight of the armour saved from 
the sides, and when the balance is ascertained it will 
be found that it is far exceeded by the weight of 
water let into the tank,—unless the thickness of the 
armour dealt with is very great indeed in comparison 
with the width of the tank. In many cases a water 
tank may pay better than armour at the very ex- 
tremity of the ship, where the sides are very close 
together, but as soon as the latter begin to separate 
0 as to give room fora considerable weight of water 
between them for each foot of the tank's length, the 
system is found to fail utterly —that is, when applied 
in connexion with any thickness of armour which it 
has yet been proposed to carry _— the ends —or for 
that matter upon the middle—of a ship of war. In 
other words, there is a large increase of weight, 
which might just as well be applied directly to 
thickening the armour, if any increase of displace- 
ment is to be allowed. 


j 
| 








between them, 


in order to apply the system successfully. 
*“ It would be necessary, for example, in the ship 
referred to above, of 6550 tons, to adopt the pro- 


| portion of 4} beams in the length, and to make the 
}ends very fine 
| the length be taken, and the usual fine lines, then, 


If the proportion of 6 beams in 


with the same tonnage and speed, the armour on 
the central citadel would be only 114 in. instead of 
21] in., the weight of armour being 1300 tons, and 
that of water and armoured deck beneath it being 
800 tons.” 

The remark as to tonuage may be at once dis- 
posed of, being based upon the mischievous old rule 
which the Admiralty last year abandoned. Dis- 
placement is now, as it ought to be, the standard of 
measurement, and the proposed ship actually dis- 
places about 200 tons less than the Fury, so that 
she need not be objected to on the ground of size, 
If her coal supply be assumed to be increased to an 
equality with the Fury’s, the two ships may be 
considered about equal in displacement, and as they 
are equal in speed, a fair comparison may be drawn 
In the first place, owing to the less 
favourable form, greater power will have to be in- 
dicated to gain the same speed; hence the coal 
supply, though supposed equal, will not last for as 
many days’ steaming as the Fury’s. In the next 
place, the total weight of armour carried does not 
differ materially, we believe, from that carried by 
the Fury, and though it is difficult to deal with a 
design of which so few particulars are given, we 
believe that if the central citadel be raised to the 
same height as the Fury's breastwork, and turreta 
and conning tower added, the thickness of armour 
must be reduced from 2lin. to 14, ic., that now 
carried by the Fury. In otber words, the Fury has 
been shortened and widened, with no particular 
benefit beyond getting rid of certain weak points in 
her water line. There is evidently little to hope 
from the water tank system when applied to ships 
armoured like the Fury. 

Keeping to the thickness of armour mentioned 
by Mr. Barnaby—2] in.—there is, however, a good 
case for the tanks, It is decidedly better to make 
the ends into tanks than to place 2]-in. armour 
round them, though even in the case of a shi 
carrying that great thickness of armour, it would, 
aceording to the usual scale, be not 21 in., but 12 in. 
or l4in. plating which would be applied to the 
ends—a thickness which it would save nothing te 
replace by a tank. Still the fact remains that Mr. 
Reed showed us, five years ago, how this enormous 
thickness of armour could be carried upon a vessel 
no larger than the Fury, though limited to the 
water-line. 

Obviously the only way to get such armour as 
this applied to the protection of guns as well as 
water line, is by shortening the “central citadel,” 
and using up in turrets, &c., the armour saved. 
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But this can only be done by extending the area 
of the tanks—which is just what Mr. Reed evidently 
ig anxious not to do. He goes out of his way to 
give very fine ends to a short and beamy ship, which 
would probably be faster, and weuld certainly carry 
more weight, if allowed water lines of more usual 
form, his object being clearly to keep the tanks as 
small as possible, because, when brought to the 
broad part of the ship, they weigh more than 
the armour they replace, even though the latter be 
Ziin. thick. Hence on Mr. Reed’s system any 
further shortening of the central citadel implies a 
further shortening of the ship, and a further diminu- 
tion in the ratio of length to breadth. He gives 
us, in fact, an oblong fort, with just a little wedg 

(a water tank) stuck on at each end as a cutwater, 
and all depends upon k ping the wedges small in 
proportion to the oblong. If we want to shorten 
the fort without reducing the displacement, we are 
not at liberty to increase the area of the wedges 
but must, aolens colens, increase the beam. 

What prevents the application of tank end 
ships like the Fury, and must even prevent their 
application, to anything like the extent which coul 
be desired, to vessels with a much greater thickn 
of armour, is simply the enormous weight of the 
water admitted to the tanks, when the latter 
approach the broader parts of the ship. The objec 
tion is complete and fatal, and until it can be re- 
moved, Mr. Reed's ingenious plan must continue to 
disappoint the sanguine expectations which one is 
apt at first sight to base upon it. 

Happily there is a way, and a very simple way, 
out of the difliculty—so simple, indeed, that its not 
being referred to by Mr. Reed is a matter for some 
surprise. 
Mr. Reed's water-tank system applicable to ships 
like the Fury, and applicable to as large a portion 
of the ship as may on other grounds be desirable, is 
to slow in the tanks as much of the vessel's coal supply 
This done, the utmost 





as they are able to contain. 


All that has to be done, in order to make | 


amount of water they will be liable to admit will be | 
that which can be contained in the spaces between | 
the lumps of coal, or but little more than one-third | 


the water which the tanks would hold if treated as 
water tanks only. The tanks are made, in fact, 
into coal bunkers, for which they are sufficiently 
well adapted. When emptied of coal, wholly or 
partly, there is of course room for more water, but 
the extra quantity admitted serves merely to make 
good the weight of the coal consumed, and to keep 
the ship at her proper draught. Thus modified, 
Mr. Reed's tanks can be applied not only at the 
ends, but even at the broadest part of the ship, 
with an actual saving of weight. 

The credit of this modification belongs, we believe, 
to Mr. Michael Scott, who first started the idea in a 
paper read before the British Association in 1570, 
and published as a pamphlet in 1871. 
ia, however, little more than an explanation of Mr. 
Reed's plan—Mr. Scott appearing not to be aware 
that Mr. Reed had anticipated him—with 
scant references to the use of the tanks as bunkers 
for fuel. ‘There is nothing in the paper to show 
that the author realised the immense importance of 
the distinction between tanks which carry fuel, and 
those which carry none, and the ec: mparison insti 
tuted between a ship thus built, and an ordinary 
breastwork monitor (of that date) is too cloudy, for 
want of any clear statement of dimensions, weights, 
&e., to do proper credit to the author's ingenious 
sugyestwe, inc Only figures stated with any dis 
tinctness are those referring to the presumed saving 
Of ATMO, ween te pre we seer dncce hin with 
l2in. plating—a preposterous claim, fully thre 
times too larg: No allusion is made to means for 
making che use of the tanks as coal bunkers practi 
cable (not an easy thing to arrange), aad they ar 
shown in the drawing which accompanies the pan 
phiet as eabdivided to a degvee inconsistent witl 
such » mode of utilising them. Moreover, the ex/: 
exclusion of water from the tanks (when loaded 
with fuel) appears tro have been aimed at by carry- 
ing “went fuel, formed in close Hitiuy blocks, in 
liew of coal, ar idea which, however ingenious 
was open to the objection of bringing two novelties 
inte the schesne instead of one. Altogether, it is not 
wonderful that Mr. Scoit’s suggestion, valuable as 
it is, has received little notice up to the present time, 
though whether the Admiralty has taken any steps 
respecting 
not, howvver, likely that Mr. Barnaby has overlooked 
the impertance of so valuable an idea. I+ corteinly 
hos not been applied to any ship, but no ship upor 


some 


that year, and the Fury was in too advanced a state 


to be interfered with when Mr. Scott published his | 
It may be therefore that the Admiralty has 
been designedly keeping the matter quiet, and for- | 


plans. 


bearing to excite the interest of foreign powers 
until the time for designing a new ship should 
arrive. A new Fary, it is understood, is now in 
preparation, and we venture to say that no more 
important question can be considered, in connexion 
with the new design, than that to which we have 


directed attention. 


THE BOILER EXPLOSION ON BOARD 
THE S.S. DRUID. 

Ix our last number but one (ride page 65) we 
gave some particulars of the disastrous explosion 
which occurred on board the s.s. Druid,* near Yar- 

uth, on the 6th ultimo, and we, at the same 
time, expres ed our hope that the travesty of justice 
1 lé mmon sense, wh ( h distinguished the recent 
verdict of a coroner's jury at Bermondsey, in a 
somewhat similar case, would not be repeated at 


Yarmouth. 


some further evidence, the jury returned the follow- 
ing verdict: ‘“‘‘The deaths were caused by the ex- 
plosion of the boiler of the s.s. Druid, and they also 
found that the owners of the s.s. Druid were guilty 
of great negligence in sending a vessel to sea with 
the boiler in such a state as it had been proved to 
be.” ‘They further desired to represent to the 


The inquiry before the coroner at Yar- | 
mouth, in the matter of the Druid, was resumed on | 
Friday last, the 3lst ultimo, when, after hearing 





| son that he should have been very sorry to have 
been near the boiler with even three pounds pressure 
on it. 
It will be seen from the evidence above quoted, 
that no facts were forthcoming at the adjourned 
inquiry which would in any way tend to invalidate 
conclusions drawn from Mr. Morgan's evidence 
| recorded in our last number but one. Respecting 
these conclusions, but one opinion can, we think, 
exist, and we are certain that no engineer who has 
read the evidence can have any doubt that the ex- 
plosion on board the s.s. Druid resulted from sheer 
neglect on the part of the owners, or of those in 
charge of the boiler, to perform the duties which de- 
volved upon them. Whether “ great negligence” is 
a term by which such neglect can be suitably cha- 
racterised is a subject on which we hold strong 
opinions, and we are determined not to cease calling 
publicattention prominently to the details of all these 
so-called “accidents,” until we find that boiler owners 
and boiler makers are made to feel the responsibilty 
which no one can doubt belongstothem. Towards 
| this end we are glad to know public opinion is 
rapidly tending, and in speaking of this subject it 
is only just to mention the important extent to 
which such a result has been brought about by the 
able reports of Mr. L. E. Fletcher, Mr. E. B. Marten, 
| Mr. Longridge, and other engineers connected with 
the boiler inspection associations. These gentlemen 
| have, by their widely circulated reports, explaining 
in details the causes of the various important ex- 
| plosions, done most valuable service in, dispelling 
| the mystery with which it was at one time the general 


Board of ‘Trade that it is very desirable that a//| custom to enshroud such disasters, and they are 


steam vessels should be inspected by that Board. 
At present, as the majority of our readers are, no 
doubt, aware, the Board of Trade inspection only 
extends to vessels carrying passengers, and the 8.s. 


Druid was, therefore, not under their control. The} 


verdict we have above quoted is a material improve- 
ment on that senaiel at Bermondsey, and, al- 
though the phrase ‘great negligence” appears a 
very mild one by which to distinguish the conduct 
which led to the explosion on board the s.s. Druid, 
yet we must congratulate the jurors of Yarmouth on 
having departed from the time-honoured but sense- 
less custom of terming a boiler explosion an ‘‘ acci- 
dent.” 

The evidence given at the adjourned inquiry last 


| Friday, was for the most part a repetition of that 


given on the former occasion by the first witness, 
Mr. Morgan, of whose evidence we gave an epitome 
on page 66 of our last number but one. The first 
witness examined last Friday was Mr. R. T. Gibson, 


| Steamship Surveyor to the Board of Trade, who 


| gave a very clear account of the condition of the | 


This paper | 


it since 1570 we are notable to say, Iti! 


boiler, and said that it had been in a dangerous 
state for years. Mr. Gibson added that he should 
not have liked to go to sea in a vessel with such a 
boiler, even if worked at only three pounds pressure, 
and he stated his belief that if the boiler had been 
under the survey of the Board of Trade, the ex- 
plosion would never have happened, as the boiler 
would have been condemned years ago. 


In cross-examination the engineer of the vessel | 


stated that at the bottom of the boiler the plate had 
worn into a hole in two places, and that the steamer 
was stopped on her voyage the day before the ex 
plosion to patch one of these holes. Besides thia. 
he stated that from what he now knew of the state 
{f the boiler the furnace that exploded must have 
been unaafe for some time before the explosion, 
Whine ue alec sckrnowledoed that No. 2 furnace, No 
} furnace, No. 4 furnace, the crown of the boiler, 
CHE SHOR Ciel, Bid WeIH terre Coys ¢ + each and 
all have been in an unsafe condition also 

Mr. Martin Samuelson, of Hull, appeared as a 
witness on the part of the owners, but only to speak 
of facts as he found them, and a report, relating to 
an examination of the boiler, signed by him and by 
Meesrs. ‘Thomas H. Lee, Charles Sage, and Robert 
Murray was ead at the inquest. According te this 
report the boiler did not appear to be in such a dis- 
graceful etate as that which has been described 
by other witnesses, but Mr. Samuelson explained! to 
the jury that he snd those aasociated with him in 
the report had sot made such a searching examina 
tion of the boiler as Mr. Gibson, and that after 
hearing the evidence, and seeing the pieces of the 
boiler before him, he could only say with Mr. Gib- 

* Mr. Joha Candlish, M.P. for Sunderland, write us 
say that he is not now the principle owner of the Druid, aad 
that he has not been ap owner of the vessel dipee 1870. We 
willing!y give publicity to Mr. Casdiieh’s disriximer, and we, 


| at the same time, express our egret that hie wame should 


whieh it could be wied has been laid down since | have erroneovely been conpeced wtb Gio ake, 





| gradually convincing boiler users, and the public 
| generally, that boiler explosions may be avoided 
| withalmost absolute certainty if only certain well- 
| known conditions of safety are attended to. 

With respect to the explosion on board the s.s. 
| Druid, it is probable that we may yet have some- 
| thing more to say, as an official inquiry into the 
| circumstances of the case will be held by the Board 
| of Trade at Grimsby on the 11th inst., when Mr. L. 
E. Fletcher, Mr. E. B. Marten, Mr. Longridge, and 
| other engineers of experience in boiler inspection 
will, it is expected, co-operate with the Board of 
Trade. 


THE NATIVE GUANO COMPANY. 

In three recent articles we impartially described 
|the nature and results of the A BC process, and 
| its relation to the purification and utilisation of 
|}sewage. We carefully pointed out its advantages 
and defects ; its probability of success, and its cer- 
tainty of failure in certain cases, Our information was 
supplied from sources that the company itself could 
not dispute, in respect to accuracy, yet our deriva- 
tions in regard to opinion might justly have been 
open to criticism ; for however facts may point to 
results, it by no means follows that the conclusions 
may be received as decisions by those who view 
them by other and, perhaps in some cases, interested 
feelings. 

The plain facts, however, are as follows: In 1870 
the Native Guano Company made an offer to the 
Metropolitan Board of Works to undertake not only 
the purification of a portion of the sewage emitted 
by the outfall of the South of London, but also to 
prove, at the same time, that such sewage might 
produce a valuable manure, which by that produc- 
tion would go far to lessen the amount of rates at 
present exigible from the metropolitan district. 

In our issue of January Src, av pags 12, we gave 
words, Mr, Rawson's (tbe gené ral 
|}manager of the Native (ruane Wompany) Cotimst* 

if the value of the manure which he considered 

derivable from the metropolis, 
quoted from a paper published by the company as 
a rescript of one read by Mr. Rawson before tl 
Social Science Congress at Leeds in 187] It 
there stated that: *‘ The best argument | have to 
advanee in favour of the A BC proceas is certain|y 
not the least conclusive one. Jf is successful in 
commercial point of view. an 1 pays E-ven ir the So 

of England (Hastings) where cvalsa and chemica’ 
are far more expensive than in the North our native 
guano costs us only 30s, to 35s. per ton, leaving + 
ciear profit of 2/. per ton. Now, | will instance thx 
case of ove city to show what a profit of 2’. per ton 
really means. ‘The metropolis daily pours into tu 

Thames 100 million gallons, or 445,740 tons of 

sewage. From experiments we have made with the 
sewage, we estimate that the A BC process would 
| convert this into 1000 tons of Gry manure, which at 


hie own 


ne Wage nt the 
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10s. per ton is worth annually the enormous 
eum to the metropolis alone of 1,282,5001” 

We stated at the page of Exoinecertne above re- 

red to. our reasons for demurring to the state- 

ts, especially on the ground that at that period 

single trial had been made on the large 

with large towns’ sewage.” ‘These remarks 

ted from a careful daily examination of the 

its of the ABC process carried on under our 

ual observation for many months, and ocea- 

lly for from 24 to 72 hours consecutively. 

with feelings of regret that our anticipation 

f the commercial failure in producing a * valuable 

sing manure” at Crossness is confirmed by a 

rt lately presented to the Metropolitan Board 

Works, by Mr. J. W. Bazalgette, their engineer, 

| Mr. T. W. Keates, their consulting chemist. 

une time we cannot help stating that the 

of these gentlemen, and also that of 

rookes, the present consulting chemist of the 

Native Guano Company, give on the face of all they 

ve said scarcely more than anegative evidence of 
examination into the eflicacy of that process, 

In our *‘ Notes on Sewage” we have pointed out con- 

that neither of these gentlemen have taken 

‘count, nor perhaps are likely to do, simply 

ise they may not have had the opportunity of 

tantly witnessing the varying conditions which 

wage } But for the present we put aside 

ich considerations for future 

e refer to the following facts in reg: 





resents, 





Native Guano Company. 
It was originally commenced to produce a “ ferti- 
manure” from s« wage of all kinds. The 


objection to its first step was a supposed 
ation,” as stated in the Report of the Koyal 
ssion, who made aspecial reporton the A BC 
1870-71. ‘That this * fortification” was 

know to be the fact; but it was, we 
eve, the result of over zeal on the part of one 
ul more energy than judgment, and whose 
could make all excuses for the absence of 

yment of more mature years, It is much to be 
r tted. that while the Native Guano Company 
have in every possible way disavowed the “ error” 
llowed its wake. It 


fortine 
Comm 
cess in 
effected we 


whol 


have persistently fol in 

ive them a most unfortunate “‘ ammoniacal clue,” 
h they have not hesitated to follow as the 
é uses of all their conclusions. Ammonia and 
. »phoric acid have been the stand point of all 
3 chemical treaters of sewage, and by their own 

emcnts they must either stand or fall, 
lhe Native Guano Company placed themselves 
unreservedly in the hands of the Metropolitan Board 
f Works, contrary to the advice of those who had 
; eviously been listened to. ‘The Board accepted 
Pe the offer so made, at first with great hesitation, but 


If our instruc- 
out in the text of 
Board of 


the result with equal frankness 
i be correct (and this is borne 
the Report issued by the Metropolitan 
W orks 








the dismissal of the A BC process as a means of 
utilising the sewage of the metropolis. It is some 
slight satisfaction to us to find that their report 
justifies all the conclusions which have already been 
advanced in ENGINEERING, ours, however, having 
been based on much more extended experience than 
that to which we now refer. 

Mr. Keate’s report,is dated January 13, 1873. 
He states that the experiments on the A BC pro- 
cess were carried on from August 27 (1872) to No- 
vember 30 (1872), under instructions issued by a 
committee of the Metropolitan Board of Works ap- 
pointed July 25, 1871. Mr. Keates confines him- 
self solely to chemical and sanitary considerations ; 
leaving to Mr. Bazalgette the responsibility of 
affording a statement of the commercial and finan- 
cial results, On the morning of August 27, the 
official experiments were commenced, Modifications 
were made on the original intention of work- 
ing night and day (that is, 24 hours per diem), but 
the arrangement arrived at, was that ‘‘ working 
should commence at 7 a.m., and be continued up to 
5 p.m, daily. It was also arranged that the work 
should not be continued on Sundays,” arrangements 
for which the Native Guano Company may be truly 
thankful, inasmuch as they avoided the treatment 
of the most dilute sewage in the course of 24 hours 
(daily), and of 168 hours (weekly). 

It is stated that the total number of days on 


discussion, and| Which the experiment was actually going on was 
ird to the eighty. 


We mach regret, however, that the total 
average rainfall for that period is not afforded in 
this report. The absence of this, as affecting all the 
conclusions arrived at, either by the Metropolitan Board 
of Works in their recent decision, or the apologies of 
the Native Guano Company, or for or against that 
report, render the two simply a waste of time, paper, 
and printing ink. No person having the least pre- 
tension to possessing common sense would venture 
to judge of either chemical or irrigation processes 
for the treatment of sewage under the extraor- 
dinary circumstances of the rainfall prevalent during 
the autumn of last year. Yet we are presented with 
the ludicrous fact that one chemist decides in favour 
of the chemical results of these circumstances, while 
the other—who is the adviser of the Native Guano 
Company—regrets the same condition. 

Our readers may feel assured that so far as the 
general inspection of the works at Crossness was 


concerned, nothing was left undone to insure 
accuracy as regards results, ‘The Native Guano 


Company were responsible for action, and the 
Metropolitan Board of Works for careful super- 
vision. 

It appears that the total quantity of sewage 
treated by the Native Guano Company, daily, 
averaged 145,909 gallons, in place of 500,00U 
gallons, which they engaged to treat. The gross 
quantity of sewage treated, during the eighty days 
of the experiment, was 11,672,737 gallons. ‘This 


not the slightest interference was per- gives about an average of the daily sewage afforded 


tted either on the part of Mr. Bazalgette, as en- | by Leeds, where it is generally understood the 
or Mr. Keates, as the consulting chemist, of | Native Guano Company have made a successful 
| 3 


Board We cannot be far from correct in | dééut. 
ng that the original estimate for the Crossness 
was little over 6 / but we are almost | 
t this original estimat 
the actual cost Possibly our error lays 
wer sid We nave befor us a circular | Mr 
i to the engineer and 
‘ Board of Works, signed by Mr. Rawson. 
bs | manager of the Native Guano Com- | 
l January ith, 187 In this is a copy 
Mr. Wi ‘ kew FLRLS., their 
Ee hemist, ‘‘ giving his version as to the 
of showing the ee my of the 
! its late trial at Crossnes ihe fal- 
at his (oat iesued ¥ the con 
cate 8} ceil 
anys works at Crossness ! m afraid | wus 
se for the purpose ’ ng anything ex 
ness of the effluent, ar e yield of native 
y say to you privately w L should hesitate 
y to the Directors, that the extravagance there 
great aa t be almost « pabdie, Wailet the mae 
1 engi and tanks hae, een apperentiy ar 
e et of getting the minimum of work at 
: a i expenses 
' (rookes the explains tha by the use of 
se principles, the directors might have 
fr, & concineion that was ived at by 
sf of the Native Guano Company at least 
ears previousiy 
' w turn to the report issued by Mr. Bazal.- 


and Mir, Keates. on which th Metropolitan 
lot Works bay 





t of the Metro. | during this eighty days’ trial. 


a 


ABC | sulphate ot 


Lf by this is intended solely the purification of 
the sewage, we have only to state that from useful 


experiments, it will be, according to our experience, 


as been but one- | their own fault if they do not succeed. 


We are much surprise i at the * formula” which 


It is stated to be 


Sulphate of alumina s.. ‘ 2.5 parte. 
Charcoal .. M45 » 
‘ lay eee eee e ° i348 . 
‘ With a little blood, and occasionally lime.” Mr. 
Keaton adds. ** the carbon and clay, ar weil as the 


contained, however, in the 
set « very laree per- 


alumina 
hinhk +) 


v ore 


centage of wate! 
We entirely agree with Mr. Keates that the 
carbon conteias 50 per cent. of moisture if dried 
212 degw.. even 250 dew. 


at a temperature of 


| Fahr but from an experience of thirty years io 
reapect to what is really clay that ia, elay frev 
from carbonate of lime, we have yet to tind a 


15 per cent. of moisture 
had 

‘ ay proper 
cannot absorb much moisture n lose much 
but this entirely depends on the amount of alumina, 
soluble ia acid, which that clay may contain. We 
trust that Mr. Keates has not had to deal witha 
class of clay that the Native Guano Company pro- 
cured in Keat, as one specimen so purchased gave 
us 23 per cent. of carbonate of june (chalk,) 

The most extraordinary part of Mr, Keetes’s re- 


which will low 
at the same temperature, if 
posed to rain for weeka, ur even years 
«Vv 


SLeECcCHDeEen 


even i been ¢i- 


wl 


founded thew resolaueon for port ia that un Which it is stated that the preceding 


Keates assigns as the average of that used | ' 
| treated liquid passed tLrough five settling tanks, 


proportions of ingredients were employed, not re- 
ferring whatever to Mr. Keates, but to the utter 
abnegation on the part of the Native Guano Com- 
pany of the essential points of their patents taken 
out in 1870. 

By careful experiments on the Leeds sewage, it 
was found that the best proportions of materials 
were about equal parts of charcoal, sulphate of 
alumina, and thrice that amount of clay. But as 
before stated, neither Mr. Keates nor the company 
seem to have paid the least attention to the chemi- 
cal and physical properties of the clay employed 
during the experiments at Crossness. No analysis 
of the clay 80 employed is afforded. In reference 
to the charcoal used, it may be stated that it was 
the refuse of the manufacture of prusasiate of 
potash (ferro-cyanide of potassium,) This refuse 
frequently contains a large amount of the “ prus- 
siate,” also cyanide of potassium and sulpho-cyanide 
of potassium. Each and all of these have an alka- 
line reaction, which would have a most important 
bearing on the treatment of the sewage of South 
London, that is, if we believe (which we do not) 
the statement of some of the employés of the com- 
pany that such sewage is generally acid. Hence 
the use of the lime to which Mr, Keates has re- 
ferred. 

The only excuse that can be offered for this 
extraordinary aberration of the company in em- 
ploying the ingredient they did, can be first the 
use of a large amount of “charcoal,” which to 
our own knowledge was purchased at Leeds at 
eighteenpence per ton, and the entire ignorance of 
those who had to deal with the Crossness sewage 
in regard to its’ acidity, ‘The simple fact that 
ammonia in any form was a product in the “ Native 
Guano,” shows that this assumed “ acidity” was a 
myth—it had no foundation in fact, Acidity was 
simply a hasty deduction from casual testing by 
blue litmus paper; a certain amount of carbonic, 
acid present femporarily rendered that paper red 
This result might be easily traced to the influence 
of the tan-yards of Bermondsey, although the com- 
pany has erroneously assigned its cause to the m- 
possible chance of the influence of certain chemical 
works not far distant from Deptford. 

Continuing our analysis of the report of Mr. 
Keates, it appears that ‘“‘The amount of dried 
manure ultimately obtained by treating the 
11,672,737 gallons of sewage with 166 tons of 
ABC mixture, containing, as I have stated, 81 
tons of dry material, was about 142 tons, of which 
it may be said that about 6] tons were derived from 
the sewage, and 81 tons added in the A BC mix- 
ture.” Mr. Keates then goes on to describe the 
three principal points for elucidation in reference to 
the chemical part of the inquiry at Crossness, which 
he arranges as follows: 

First, as to the effect of the A B C process upon 
the sewage, to which he considers the greatest im- 
portance attaches in a sanitary point of view. It 
appears that the amount of A Is C mixture em- 
ployed in the undried state was in the proportion of 
rather less than 321b. to 1000 gallons of sewage, 
that is, about from 4 to 8 times as much A BC as 
was stated to be required in the original patent of 
Messrs. Sillar and Wigner. The formula used in 
the Crossness experiments has already been given. 
After the addition of the ABC to the sewage, the 


each 50 ft. in length and 20 ft. wide, traver ing thus, 
in all, a lineal distance of about 260 ft. During 
this passage the suspended and precipitated in- 
gredients gradually settled to the bottom of the 
| tanks, producing the Native (;uano in its moist state. 
The effluent water, thavis, tue wmract sepetotsst 
| licr.id. resulting from the aciion of the A BC on the 
sewage, was then allowed to } as of) into ue Thasucs 
by « channel 4 ft. wide and ‘470 ft, long. 
“This effluent water was daily sampled, and during 
| the whole of the experiments 76 samples of this 
} effinent water were examined. Mr. Keates states 
| 
' 
' 











that ‘‘ on several occasions sauyples of the effluent 
water were kept in closed vessels in the laboratory 
with the ~bject of ascertaining whetber it would 
‘eeane foul by the putrefactiun of the organic 
matter it still contained. lt was always found that 
}anout the second day the sewer odour became dis- 
'tinet in the water, although not very strong; on 
lthe third day it remained about the satve, but after 
| that the odour became leas and leas in degree, and 
in a few days was entirely gone Many yore ago 
all shipping leaving the ‘Ihanes was supplied by 
water drawn from ite stream, aud during the voy- 
age the same results took place, ending in the pro- 
duction of water empluyed for drinking, covking, 
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But this can only be done by extending the area 
of the tanks—which is just what Mr. Reed evidently 
is anxious not to do. He goes out of his way to 
give very fine ends to a short and beamy ship, which 
would probably be faster, and would certainly carry 
more weight, if allowed water lines of more usual 
form, his object being clearly to keep the tanks as 
small as possible, because, when brought to the 
broad part of the ship, they weigh more than 
the armour they replace, even though the latter be 
2lin. thick. Hence on Mr. Reed’s system any 
further shortening of the central citadel implies a 
further shortening of the ship, and a further diminu- 
tion in the ratio of length to breadth. He gives 
us, in fact, an oblong fort, with just a little wedge 
(a water tank) stuck on at each end as a cutwater, 
and all depends upon keeping the wedges small in 
proportion to the oblong. If we want to shorten 
the fort without reducing the displacement, we are 
not at liberty to increase the area of the wedges, 
but must, nolens volens, increase the beam. 

What prevents the application of tank ends to 
ships like the Fury, and must even prevent their 
application, to anything like the extent which could 
be desired, to vessels with a much greater thickness 
of armour, is simply the enormous weight of the 
water admitted to the tanks, when the latter 
approach the broader parts of the ship. The objec- 
tion is complete and fatal, and until it can be re- 
moved, Mr. Reed’s ingenious plan must continue to 
disappoint the sanguine expectations which one is 
apt at first sight to base upon it. 

Happily there is a way, and a very simple way, 
out of the difficulty—so simple, indeed, that its not 
being referred to by Mr. Reed is a matter for some 
surprise. All that has to be done, in order to make 
Mr. Reed’s water-tank system applicable to ships 
like the Fury, and applicable to as large a portion 
of the ship as may on other grounds be desirable, is 
to stow in the tanks as much of the vessel's coal supply 
as they are able to contain. ‘This done, the utmost 
amount of water they will be liable to admit will be 
that which can be contained in the spaces between 
the lumps of coal, or but little more than one-third 
the water which the tanks would hold if treated as 
water tanks only. The tanks are made, in fact, 
into coal bunkers, for which they are sufficiently 
well adapted. When emptied of coal, wholly or 
partly, there is of course room for more water, but 
the extra quantity admitted serves merely to make 
good the weight of the coal consumed, and to kee 
the ship at her proper draught. Thus modified, 
Mr. Reed’s tanks can be applied not only at the 
ends, but even at the broadest part of the ship, 
with an actual saving of weight. 

The credit of this modification belongs, we believe, 
to Mr. Michael Scott, who-first started the idea in a 
paper read before the British Association in 1870, 
and published as a pamphlet in 1871. This paper 
is, however, little more than an explanation of Mr. 
Reed's plan—Mr. Scott appearing not to be aware 
that Mr. Reed had anticipated him—with some 
scant references to the use of the tanks as bunkers 
for fuel. There is nothing in the paper to show 
that the author realised the immense importance of 
the distinction between tanks which carry fuel, and 
those which carry none, and the comparison insti- 
tuted between a ship thus built, and an ordinary 
breastwork monitor (of that date) is too cloudy, for 
want of any clear statement of dimensions, weights, 
&e., to do proper credit to the author’s ingenious 
suggestion. The only figures stated with any dis- 
tinctness are those referring to the presumed saving 
of armour, which is put at 1000 tons, in a ship with 
12in. plating—a preposterous claim, fully three 
times too large. No allusion is made to means for 
making the use of the tanks as coal bunkers practi- 
cable (not an easy thing to arrange), and they are 
shown in the drawing which accompanies the pam- 
phlet as subdivided to a degree inconsistent with 
such a mode of utilising them, Moreover, the entire 
exclusion of water from the tanks (when loaded 
with fuel) wore to have been aimed at by carry- 
ing patent fuel, formed in close fitting blocks, in 
lieu of coal, an idea which, however ingenious, 
was open to the objection of bringing two novelties 
into the scheme instead of one. Altogether, it is not 
wonderful that Mr, Scott’s suggestion, valuable as 
it is, has received little notice up to the present time, 
though whether the Admiralty has taken any steps 
respecting it since 1870 we are not able to say. Itis 
not, however, likely that Mr. Barnaby has overlooked 
the importance of so valuable an idea. It certainly 
has not been applied to any ship, but no ship upon 
which it could be tried has been laid down since 





that-year, and the Fury was in too advanced astate 
to be interfered with when Mr. Scott published his 
plans. It may be therefore that the Admiralty has 
been designedly keeping the matter quiet, and for- 
bearing to excite the interest of foreign powers 
until the time for designing a new ship should 
arrive. A new Fury, it is understood, is now in 
preparation, and we venture to say that no more 
important question can be considered, in connexion 
with the new design, than that to which we have 
directed attention. 








THE BOILER EXPLOSION ON BOARD 
THE S8.S. DRUID. 

In our last number but one (vide page 65) we 
gave some particulars of the disastrous explosion 
which occurred on board the s.s. Druid,* near Yar- 
mouth, on the 6th ultimo, and we, at the same 
time, expressed our hope that the travesty of justice 
and common sense, which distinguished the recent 
verdict of a coroner’s jury at Bermondsey, in a 
somewhat similar case, would not be repeated at 
Yarmouth. The inquiry before the coroner at Yar- 
mouth, in the matter of the Druid, was resumed’on 
Friday last, the 3lst ultimo, when, after hearing 
some further evidence, the jury returned the follow- 
ing verdict: ‘‘The deaths were caused by the ex- 
plosion of the boiler of the s.s. Druid, and they also 
found that the owners of the s.s. Druid were guilty 
of great negligence in sending a vessel to sea with 
the boiler in such a state as it had been proved to 
be.” ‘They further desired to represent to the 
Board of ‘Trade that it is very desirable that a// 
steam vessels should be inspected by that Board. 
At present, as the majority of our readers are, no 
doubt, aware, the Board of Trade inspection only 
extends to vessels carrying passengers, and the s.s. 
Druid was, therefore, not under their control. The 
verdict we have above quoted is a material improve- 
ment on that Howat at Bermondsey, and, al- 
though the phrase ‘‘ great negligence” appears a 
very mild one by which to distinguish the conduct 
which led to the explosion on board the s.s, Druid, 

et we must congratulate the jurors of Yarmouth on 
eaten departed from the time-honoured but sense- 
less custom of terming a boiler explosion an ‘ acci- 
dent.” 

The evidence given at the adjourned inquiry last 
Friday, was for the most part a repetition of that 
given on the former occasion by the first witness, 
Mr. Morgan, of whose evidence we gave an epitome 
on page 66 of our last number but one. The first 
witness examined last Friday was Mr. R. T. Gibson, 
Steamship Surveyor to the Board of Trade, who 
gave a very clear account of the condition of the 
boiler, and said that it had been in a dangerous 
state for years. Mr. Gibson added that he should 
not have liked to go to sea in a vessel with such a 
boiler, even if worked at only three pounds pressure, 
and he stated his belief that if the boiler had been 
under the survey of the Board of Trade, the ex- 
plosion would never have happened, as the boiler 
would have been condemned years ago. 

In cross-examination the engineer of the vessel 
stated that at the bottom of the boiler the plate had 
worn into a hole in two places, and that the steamer 
was stopped on her voyage the day before the ex- 
a to patch one of these holes. Besides this, 

e stated that from what he now knew of the state 
of the boiler the furnace that exploded must have 
been unsafe for some time before the explosion, 
while he also acknowledged that No. 2 furnace, No. 
$3 furnace, No. 4 furnace, the crown of the boiler, 
the steam chest, and the main stays must each and 
all have been in an unsafe condition also. 

Mr, Martin Samuelson, of Hull, appeared as a 
witness on the part of the owners, but only to speak 
of facts as he found them, and a report, relating to 
an examination of the boiler, yaa | by him and by 
Messrs. Thomas H. Lee, Charles Sage, and Robert 
Murray was read at the inquest. According to this 
report the boiler did not appear to be in such a dis- 
graceful state as that which has been described 
by other witnesses, but Mr. Samuelson explained to 
the jury that he and those associated with him in 
the vot had not made such a searching examina- 
tion of the boiler as Mr. Gibson, and that after 
hearing the evidence, and seeing the pieces of the 
boiler before him, he could only say with Mr. Gib- 

* Mr. John ish, M.P. for Sunderland, writes us to 
say that he is not*¢gy the principle owner of the Druid, and 
that he has not an r of the vessel since 1870. We 
willingly give publicity Mz. ish’s disclaimer, and we, 
at the same time, express @ir regret that his name should 
have erroneously been connected? with the matter, 











son that he should have been very sorry to hays 
been near the boiler with even three pounds preggur 
on it. 

It will be seen from the evidence above quoted, 
that no facts were forthcoming at the adjourned 
inquiry which would in any way tend to invalidate 
conclusions drawn from Mr. Morgan’s evidengs 
recorded in our last number but one. Respeetin 
these conclusions, but one opinion can, we think, 
exist, and we are certain tliat no engineer who 
read the evidence can have any doubt that the ex. 
plosion on board the s,s. Druid resulted from sheer 
neglect on the part of the owners, or of those jp 
charge of the boiler, to perform the duties which de. 
volved upon them. Whether “ great negligence” jg 
a term by which such neglect can be suitably cha. 
racterised is a subject on which we hold strong 
opinions, and we are determined not to cease calling 
publicattention prominently to the details of all these 
so-called “accidents,” until we find that boiler owners 
and boiler makers are made to feel the responsibilty 
which no one can doubt belongstothem. Towards 
this end we are glad to know public opinion ig 
rapidly tending, and in speaking of this subject it 
is only just to mention the important extent to 
which such a result has been brought about by the 
able reports of Mr. L. E. Fletcher, Mr. E. B. Marten, 
Mr. Longridge, and other engineers connected with 
the boiler inspection associations. These gentlemen 
have, by their widely circulated reports, explaining 
in details the causes of the various important ex- 
plosions, done most valuable service in dispelling 
the mystery with which it was at one time the general 
custom to enshroud such disasters, and they are 
gradually convincing boiler users, and the public 
generally, that boiler explosions may be avoided 
with almost absolute certainty if only certain well- 
known conditions of safety are attended to. 

With respect to the explosion on board the ss. 
Druid, it is probable that we may yet have some- 
thing more to say, as an official inquiry into the 
circumstances of the case will be held by the Board 
of Trade at Grimsby on the 11th inst., when Mr, L, 
E. Fletcher, Mr. E. B. Marten, Mr. Longridge, and 
other engineers of experience in boiler inspection 
> it is expected, co-operate with the Board of 

rade. 








THE NATIVE GUANO COMPANY. 
In three recent articles we impartially described 
the nature and results of the A B C process, and 
its relation to the purification and utilisation of 


sewage. We carefully pointed out its advantages 
and defects ; its probability of success, and its cer- 
tainty of failure in certain cases. Our information was 
supplied from sources that the company itself could 
not dispute, in respect to accuracy, yet our deriva- 
tions in regard to opinion might justly have been 
open to criticism ; for however facts may point to 
results, it by no means follows that the conclusions 
may be received as decisions by those who view 
them by other and, perhaps in some cases, interested 
feelings. : 

The plain facts, however, are as follows: In 1870 
the Native Guano Company made an offer to the 
Metropolitan Board of Works to undertake not only 
the purification of a portion of the sewage emitted 
by the outfall of the South of London, but also to 
prove, at the same time, that such sewage might 
produce a valuable manure, which by that produc- 
tion would go far to lessen the amount of rates at 
present exigible from the metropolitan district. 

In our issue of January 3rd, at page 12, we gave, 
in his own words, Mr. Rawson's (the general 
manager of the Native Guano Company) estimate 
of the value of the manure which he considered 
derivable from the sewage of the metropolis, 
quoted from a paper published by the company 4s 
a rescript of one read by Mr. Rawson before the 
Social Science Congress at Leeds in 1871. It 8 
there stated that: ‘The best argument I have to 
advance in favour of the A B C process is certainly 
not the least conclusive one. IJ¢ is successful in 4 
commercial point of view, and pays. Even in the South 
of England (Hastings) where coals and chemicals 
are far more expensive than in the North our native 
guano costs us only 30s. to 35s. per ton, leaving & 
clear profit of 2/. per ton. Now, 1 will instance the 
case of one city to show what a F omg of 2/. per ton 
really means. ‘The metropolis daily pours into S 
Thames 100 million gallons, or 448,740 re 
sewage. From experiments we have made with the 
sewage, we estimate that the A BC process wo 


convert this into 1000 tons of dry manure, which at 
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r ton is worth annually the enormous 
metropolis alone of 1,282,500.” 

We stated at the page of ENGINEERING above re- 
ferred to, our reasons for demurring to the state- 
ents, especially on the ground that at that period 
m not a single trial had been made on the large 
swale with large towns’ sewage.” ‘These remarks 
resulted from a careful daily examination of the 
results of the A BC process carried on under our 

rsonal observation for many months, and occa- 
sionally for from 24 to 72 hours consecutively. 
It is with feelings of regret that our anticipation 
of the commercial failure in producing a ** valuable 
fertilising manure” at Crossness is confirmed by a 
report lately presented to the Metropolitan Board 
of Works, by Mr. J. W. Bazalgette, their engineer, 
and Mr. T. W. Keates, their consulting chemist. 
At the same time we cannot help stating that the 
experience of these gentlemen, and also that of 
Mr. Crookes, the present consulting chemist of the 
Native Guano Company, give on the face of all they 
have said scarcely more than anegative evidence of 
their examination into the efficacy of that process. 

In our ‘Notes on Sewage” we have pointed out con- 
ditions that neither of these gentlemen have taken 
into account, nor perhaps are likely to do, simply 
because they may not have had the opportunity of 
constantly witnessing the varying conditions which 
sewage presents. But for the present we put aside 
all such considerations for future discussion, and 
simple refer to the following facts in regard to the 
Native Guano Company. 

It was originally commenced to produce a ‘“ ferti- 
lising manure” from sewage of all kinds. The 
great objection to its first step was a supposed 
“ fortification,” as stated in the Report of the Royal 
Commission, who made a special report on the A BC 
process in 1870-71. That this ‘‘ fortification” was 
effected we know to be the fact; but it was, we 
believe, the result of over zeal on the part of one 
who had more energy than judgment, and whose 
youth could make all excuses for the absence of 
judgment of more mature years. It is much to be 
regretted that while the Native Guano Company 
have in every possible way disavowed the ‘‘ error” 
they have persistently followed in its wake. It 
gave them amost unfortunate ‘ ammoniacal clue,” 
which they have not hesitated to follow as the 
bases of all their conclusions. Ammonia and 
phosphoric acid have been the stand-point of all 
these chemical treaters of sewage, and by their own 
statements they must either stand cr fall, 

The Native Guano Company placed themselves 
unreservedly in the hands of the Metropolitan Board 
of Works, contrary to the advice of those who had 
previously been listened to. The Board accepted 
the offer so made, at first with great hesitation, but 
in the result with equal frankness. If our instruc- 
tion be correct (and this is borne out in the text of 
the Report issued by the Metropolitan Board of 
Works), not the slightest interference was per- 
mitted either on the part of Mr. Bazalgette, as en- 
gineer, or Mr. Keates, as the consulting chemist, of 
that Board. We cannot be far from correct in 
stating that the original estimate for the Crossness 
Works was little over §000/.; but we are almost 
afraid that this original estimate has been but one- 
fourth of the actual cost. Possibly our error lays 
on the lower side. We have before us a circular 
addressed to the engineer and chemist of the Metro- 
politan Board of Works, signed by Mr. Rawson, 
the general manager of the Native Guano Com- 
pany, dated January 9th, 1873. In this is a copy 
of a letter from Mr, William Crookes, F.R.S., their 
consulting chemist, ‘ giving his version as to the 
Impossibility of showing the economy of the A B C 
= during its late trial at Crossness.” The fol- 

8 quotation is that issued rerbatim by the com- 
pany on the date specified : 


an Company's works at Crossness I am afraid I mus! 
pe “ as hopeless for the purpose of proving anything ex- 
+ e goodness of the effluent, and the yield of “ native 
aga “ I may say to you privately what I should hesitate 
y officially to the Directors, that the extravagance there 
chin 80 great as to be almost culpable, whilst the ma- 
angel wah a engine, and tanks have been apparently ar- 
Geteciems saletoss getting the minimum of work at 
B... Crookes then explains that, by the use of 
pe gs principles, the directors might have 
all th tter, a conclusion that was arrived at by 
: ¢ staff of the Native Guano Company at least 

W years previously. 
hg = turn to the report issued by Mr. Bazal- 
oo as Keates, on which the Metropolitan 
orks have founded their resolution for 


3/. 10s. pe 
sum to the 





the dismissal of the A BC process as a means of 
utilising the sewage of the metropolis. It is some 
slight satisfaction to us to find that their report 
justifies all the conclusions which have already been 
advanced in ENGINEERING, ours, however, having 
been based on much more extended experience than 
that to which we now refer. 

Mr. Keate’s report is dated January 13,. 1873. 
He states that the experiments on the A BC pro- 
cess were carried on from August 27 (1872) to No- 
vember 30 (1872), under instructions issued by a 
committee of the Metropolitan Board of Works ap- 
pointed July 25, 1871. Mr. Keates confines him- 
self solely to chemical and sanitary considerations ; 
leaving to Mr. Bazalgette the responsibility of 
affording a statement of the commercial and finan- 
cial results. On the morning of August 27, the 
official experiments were commenced, Modifications 
were made on the original intention of work- 
ing night and day (that is, 24 hours per diem), but 
the arrangement arrived at, was that ‘‘ working 
should commence at 7 a.m., and be continued up to 
5 p.m. daily. It was also arranged that the work 
should not be continued on Sundays,” arrangements 
for which the Native Guano Company may be truly 
thankful, inasmuch as they avoided the treatment 
of the most dilute sewage in the course of 24 hours 
(daily), and of 168 hours (weekly). 

It is stated that the total number of days on 
which the experiment was actually going on was 
eighty. We much regret, however, that the total 
average rainfall for that period is not afforded in 
this report. Zhe absence of this, as affecting all the 
conclusions arrived at, either by the Metropolitan Board 
of Works in their recent decision, or the apologies of 
the Native Guano Company, or for or against that 
report, render the two simply a waste of time, paper, 
and printing ink. No person having the least pre- 
tension to possessing common sense would venture 
to judge of either chemical or irrigation processes 
for the treatment of sewage under the extraor- 
dinary circumstances of the rainfall prevalent during 
the autumn of last year. Yet we are presented with 
the ludicrous fact that one chemist decides in favour 
of the chemical results of these circumstances, while 
the other—who is the adviser of the Native Guano 
Company—regrets the same condition. 

Our readers may feel assured that so far as the 
general inspection of the works at Crossness was 
concerned, nothing was left undone to insure 
accuracy as regards results, The Native Guano 
Company were responsible for action, and the 
Metropolitan Board of Works for careful super- 
vision. 

It appears that the total quantity of sewage 
treated by the Native Guano Company, daily, 
averaged 145,909 gallons, in place of 500,00U 
gallons, which they engaged to treat. The gross 
quantity of sewage treated, during the eighty days 
of the experiment, was 11,672,737 gallons. ‘This 
gives about an average of the daily sewage afforded 
by Leeds, where it is generally understood the 
Native Guano Company have made a successful 
début. If by this is intended.solely the purification of 
the sewage, we have only to state that from useful 
experiments, it will be, according to our experience, 
their own fault if they do not succeed, 

We are much surprised at the ‘ formula” which 
Mr. Keates assigns as the average of that used 
during this eighty days’ trial. It is stated to be: 


Sulphate of alumina ... ” 2.6 parts. 
Charcoal ... oes bas ove ow. mie 
Clay as . . ook 1BB: 1 


‘* With a little blood, and occasionally lime.” Mr. 
Keates adds, ‘‘ the carbon and clay, as well as the 
sulphate of alumina contained, however, in the 
state in which they were used, a very large per- 
centage of water.” 

We entirely agree with Mr. Keates that the 
‘¢ carbon contains 50 per cent. of moisture if dried 
at a temperature of 212 deg., or even 250 deg. 
Fahr. ; but from an experience of thirty years in 
respect to what is really clay—that is, clay free 
from carbonate of lime, we have yet to find a 
specimen which will lose 15 per cent. of moisture 
at the same temperature, if even it had been ex- 
posed to rain for weeks, or even years. Clay proper 
cannot absorb much moisture, nor even lose much, 
but this entirely depends on the amount of alumina, 
soluble in acid, which that clay may contain. We 
trust that Mr. Keates has not had to deal with a 
class of clay that the Native Guano Company pro- 
cured in Kent, as one specimen so purchased gave 
us 23 per cent. of carbonate of lime (chalk,) 

The most extraordinary part of Mr, Keates’s re- 
port is that in which it is stated that the preceding 








proportions of ingredients were employed, not re- 
ferring whatever to Mr. Keates, but to the utter 
abnegation on the part of the Native Guano Com- 
pany of the essential points of their patents taken 
out in 1870. 

By careful experiments on the Leeds sewage, it 
was found that the best proportions of materials 
were about equal parts of charcoal, sulphate of 
alumina, and thrice that amount of clay. But as 
before stated, neither Mr. Keates nor the company 
seem to have paid the least attention to the chemi- 
cal and physical properties of the clay employed 
during the experiments at Crossness. No analysis 
of the clay so employed is afforded. In reference 
to the charcoal used, it may be stated that it was 
the refuse of the manufacture of prussiate of 
potash (ferro-cyanide of potassium.) ‘This refuse 
frequently contains a large amount of the ‘ prus- 
siate,” also cyanide of potassium and sulpho-cyanide 
of potassium. LKach and all of these have an alka- 
line reaction, which would have a most important 
bearing on the treatment of the sewage of South 
London, that is, if we believe (which we do not) 
the statement of some of the employés of the com- 
pany that such sewage is generally acid. Hence 
the use of the lime to which Mr, Keates has re- 
ferred. 

The only excuse that:can be offered for this 
extraordinary aberration of the company in em- 
ploying the ingredient they did, can be first the 
use of a large amount of ‘‘charcoal,” which to 
our own knowledge was purchased at Leeds at 
eighteenpence per ton, and the entire ignorance of 
those who had to deal with the Crossness sewage 
in regard to its acidity. The simple fact that 
ammonia in any form was a product in the ‘‘ Native 
Guano,” shows that this assumed “ acidity” was a 
myth—it had no foundation in fact. Acidity was 
simply a hasty deduction from casual testing by 
blue litmus paper; a certain amount of carbonic, 
acid present ¢emporarily rendered that paper red 
This result might be easily traced to the influence 
of the tan-yards of Bermondsey, although the com- 
pany has erroneously assigned its cause to the im- 
possible chance of the influence of certain chemical 
works not far distant from Deptford, 

Continuing our analysis of the report of Mr. 
Keates, it appears that ‘‘The amount of dried 
manure ultimately obtained by treating the 
11,672,737 gallons of sewage with 166 tons of 
ABC mixture, containing, as I have stated, 81 
tons of dry material, was about 142 tons, of which 
it may be said that about 61 tons were derived from 
the sewage, and 8] tons added in the A BC mix- 
ture.” Mr. Keates then goes on to describe the 
three principal points for elucidation in reference to 
the chemical part of the inquiry at Crossness, which 
he arranges as follows: 

First, as to the effect of the A B C process upon 
the sewage, to which he considers the greatest im- 
portance attaches in a sanitary point of view. It 
appears that the amount of A BC mixture em- 
ployed in the undried state was in the proportion of 
rather less than 32]b. to 1000 gallons of sewage, 
that is, about from 4 to 8 times as much A BC as 
was stated to be required in the original patent of 
Messrs. Sillar and Wigner. The formula used in 
the Crossness experiments has already been given. 
After the addition of the A BC to the sewage, the 
treated liquid passed through five settling tanks, 
each 50 ft. in length and 20 ft. wide, traversing thus, 
in all, a lineal distance of about 250 ft. During 
this passage the suspended and precipitated in- 
gredients gradually settled to the bottom of the 
tanks, producing the Native Guano in its moist state. 
The effluent water, that is, the clarified supernatant 
liquid, resulting from the action of the A BC on the 
sewage, was then allowed to pass off into the Thames 
by a channel 4 ft. wide and 270 ft. long. 

This effluent water was daily sampled, and during 
the whole of the experiments 76 samples of this 
effluent water were examined. Mr. Keates*states 
that ‘‘on several occasions samples of the effluent 
water were kept in closed vessels in the laboratory 
with the object of ascertaining whether it would 
become foul by the putrefaction of the organic 
matter it still contained. It was always found that 
about the second day the sewer odour became dis- 
tinct in the water, although not very strong; on 
the third day it remained about the same, but after 
that the odour became less and less in degree, and 
in a few days was entirely gone.” Many years ago 
all shipping leaving the Thames was supplied by 
water drawn from its stream, and during the voy- 
age the same results took place, ending in the pro- 
duction of water employed for drinking, cooking, 
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&c., on board the vessel. It appears that, owing to 
the excessive rainfall during the whole period of the 
experiments, the sewage was remarkably weak, 
which rendered its purification by the A BC much 
easier than it would have been if the sewage had 
been in its normal condition. 

In the analysis of the effluent water during the 
three months’ experiment, Mr. Keates gives the 
following mean resultsin grains per imperial gallon 
(70,000 grains) namely : : 

grains. 
98.70 
88.10 
10.60 


Total solids in solution 

Mineral matter 

Organic matter eos 

Organic nitrogen ... eve eve 0.188 

Ammonia... coe eee as ae 1.750 
giving a total of nitrogen equal to 1.938 grains per 
gallon. 

Now comparing these with the standard issued by 
the Thames Conservancy Board in September, 1870, 
we find great difference. By regulation (4) that 
Board declared that not more than 70 grains per 
gallon of solid matter should be allowed, when 
dried at 260 deg. Fahr. By regulation (5) it was 
stated that not more than two grains of organic 
carbon, nor more than three-quarters of a grain of 
organic nitrogen should be present in the gallon. 
How far these requirements have been met by the 
Crossness experiments must be self-evident to our 
readers. Having disposed of the chief points of in- 
terest as regards the sanitary results of the trial, we 
shall, in a succeeding article, analyse the expense 
which such entailed, drawing certain conclusions 
that we trust may be of practical value as relating 
to pounds, shillings, and pence. One thing is quite 
certain, our sewage must be purified before it enters 
ariver. ‘The question is which is the most econo- 
mical and effective way to arrive at that end. 








MANUFACTURED IRON TRADE OF 
CLEVELAND. 

Tue progress of the manufactured iron trade of 
the North of England keeps pace with, and almost 
threatens to outrun that of the pig-iron trade. It 
it only within recent years that this branch of the 
staple industry of Cleveland assumed anything like 
large proportions. So far back as the year 1840 
there were not more than 300 or 400 puddling 
furnaces between Leeds and Newcastle, and in 
1863 the number had increased to 646, distributed 
as follows: 


Name of Works. No. of Puddling 
Furnaces, 
- 50 
83 


Walker 
Gateshead 
Consett ees eve 99 
Bishop Wearmouth ... ose ooo 81 
Birtley ms sce oes wis oo 6 
Shotley Bridge 27 
Bedlington 14 
Hive, Jarrow one eve 10 
Sunderland (Tyzack and Co.) 7 
Britannia (E. iLopper) 

Jarrow (Palmer and Co.) ... 

Tudhoe oe eve ove ase ove 
Middlesbrough (Bolekow and Vaughan)... 
Witton Park... oad eee lien 
Tees-side (Hopkins and Co.) 

Albert Hill, Darlington 

Stockton ese eve 


‘ 
16 


Total ; 

Within the last ten years the number of pud- 
dling furnaces in Cleveland has been more than 
doubled. It was calculated that the 646 furnaces 
above named were equal to an annual production 
of 840,000 tons of finished iron, whereas last year 
the quantity of puddled iron turned out in the 
district was about 1,000,000 tons. Mr. Isaac 
Lowthian Bell stated in a speech which he delivered 
last year in connexion with the meeting of the 
Yorkshire Union of Mechanics’ Institutes at Dar- 
lington, that there are now close on 2000 puddling 
furnaces at work in the North of England; that 
the quantity of coal required to supply these would 
not be short of 2,000,000 tons per annum; and 
that they would uire the attendance of 20,000 
workmen, It will thus be seen that Cleveland is 
fast approaching South Staffordshire and Wales as 
segues the extent and importance of its malleable 
iron trade, So far as the pig-iron trade is con- 
cerned Cleveland has already shot far ahead of those 
older and more famous districts. 

It is fitting that the North of England, which has 
pioneered so many improvements in the economical 
use of the blast Iufuaee, should also lead the way 
in the adoption of new and improved processes of 
manufacturing finished iron, Cleveland is respon- 


sible for the introduction into this country of 
Danks’s puddling furnace. It wasin April of last year 
that the Danks furnace was first put to a practical 
test in the Cleveland district. The trial took 
place at the works of Hopkins, Gilkes, and Co., 
and was witnessed by many of the largest manu- 
facturers in the country. The results were that 
Mr, Danks entered into an agreement with Messrs. 
Hopkins and Co. to erect a complete forge on his 
system, and since that time he has concluded nego- 
tiations for the use of his patent with the following 
additional firms: The North of England Industrial 
Iron Company (Limited) ; The Erimus Iron Com- 
pany (Limited) ; Omoa and Cleveland Iron Com- 


sndon and North Western Railway Company ; 
Cooke, Swimerton and Company; while several 
other firms are now arranging for licenses. Messrs. 
Hjerleid and Company, engineers, Middlesbrough, 
are the makers of the Danks furnace in the Cleve- 
land district, and at present they have their hands 
quite full. 

As regards priority, the North of England In- 
dustrial Iron and Coal Company were the first 
after Messrs. Hopkins, Gilkes, and Company to 
arrange for the use of Mr. Danks’s patent. They 
are now having eight furnaces erected at their works 
at Carlton, near Stockton-on-Tees, and they are so 
far advanced that it is expected a commencement 
will be made in the course of next month. The 
Erimus Iron Company was founded a little more 
than twelve meus ago. They have secured a 
suitable site between Stockton and Middlesbrough, 
immediately adjacent to the Tees, and building 
operations were commenced in the spring of last 
year. The works, which will comprise in addition 
to twelve Danks furnaces, all the usual appliances 
for the manufacture of finished iron, and probably, 
also, in course of time, several blast furnaces, are 
yet a long way from completion, but they are likely 
to be in operation before the close of the current 
year. Messrs. R. Jacques and pee gee of the 
Richmond Iron Works, Stockton, have only erected 
one Danks furnace in the mean time, being anxious 
to test its results for themselves before proceeding 
further. The rest of their forge is built on the 
usual plan. Besides the firms already named, the 
West Stockton Iron Company (Limited) are build- 
ing a new forge and mill; the Stockton Malleable 





Iron Company have just completed a new mill; 
Shaw, Reay, and Johnson have built within the 
last twelve months anew forge and mill of con- 
siderable dimensions at Stockton-on-Tees ; and the 
Vulcan Iron Company, Middlesbrough, are building 
ten machines with the necessary squeezers and other 
appliances. But all this does not represent any- 
thing like an adequate view of the real extension of 
the malleable and foundry trade of Cleveland, as 
there are few works—perhaps not even a single ex- 
ception—that have not been considerably extended 
within the last eighteen months, while other ex- 
tensions of considerable magnitude are in contem- 
plation. 

While speaking of the development of the Cleve- 
land finished iron trade, prominent notice should be 
given to the Malleable Works, erected in 1870-71 
by Mr. Bernhard Samuelson, M.P., and lately ac- 
quired by a limited liability company. The Bri- 
tannia Iron Works are located on what was formerly 
a useless marsh, within a mile of Middlesbrough. 
The forge contains 120 puddling furnaces, and the 
mill is fitted up with twelve Siemens gas furnaces. 
The forge is capable of producing 1200 or 1300 tons 
per week of puddled bars, and it is on the cards to 
erect at some future time Bessemer steel works, 
The directors of the company are now considering 
the expediency of introducing some of Danks’s pud- 
dling machines, and the general impression among 
Cleveland ironmasters is that mechanical puddling 
must ere long entirely supersede the old system. 
When we say chine pulling, we do not 
necessarily refer to Danks’s system, for here is 
another rotary puddling furnace that has lately 
come into considerable prominence, and promises to 
yield highly satisfactory results. This machine is 
the invention of Mr. Adam Spencer, now manager 
of the West Hartlepool Rolling Mills, So far back 
as 1868, when he was mill manager for Messrs. 
Bolckow and Vaughan, Mr. Spencer was engaged 
in maturing his rotary puddling machine, but it was 
not until 1870 that preparations were made at the 
West Hartlepool works for putting it to a practical 
test. The patentee maintains that 5 tons per heat 
can easily be obtained in his converter, which will 





convert as much iron in a given time as 8 or 10 


pany Robert Heath; R. Jacques and Company ; | p 


ordinary puddling furnaces. The proprietors of 
West Hartlepool Rolling Mills (Messrs. Thomas 
Richardson and Sons) are so satisfied with the ma. 
chine that they have resolved on adopting them op 
a large scale, and if the results already arrived at are 
maintained, the forge, which now contains 114 fur. 
naces, will be entirely constructed on Spencer's 
system, 

At the works of the West Stranton Iron and Steg] 
Company, another of Mr. Spencer’s converters jg 
now being erected. These works were built about 
two years ago for the manufacture of steel on 
Hargreave’s system, but after a great deal of trouble 
and loss, the company found that Mr. Hargreave's 
lan was impracticable, and had, therefore, to 
abandon it. Since then, they have confined themselves 
entirely to the manufacture of finished iron, rails 
and puddled bar being the staple articles of produce, 

We have said enough to indicate that the pro. 
spects of the Cleveland malleable iron trade weara 
roseate hue, and that the progress of this branch of 
industry keeps abreast of that larger and still more 
important . ~~ = the pig-iron trade. It is pro. 
bable that the realised value of the malleable iron 
produce in Cleveland during 1872 is not less than 
12,000,000/., and by the end of the current year, if 
present prices are maintained, this enormous item is 
likely to be very materially increased. 


THE VIENNA EXHIBITION. 

WE publish with the present number a two-page litho- 
graph showing a side elevation and section of one of the 
side entrances of the Vienna Exhibition. This sheet forms 
the first of a series of lithographs, now in course of prepara- 
tion, which will illustrate the Exhibition buildings in com- 
plete detail, while the series of articles on the subject which 
we have already commenced will contain full descriptions 
of the methods of construction adopted, the details of the 
decorations, and all other particulars necessary to make our 
account a thoroughly comprehensive one. With a view 
also of conveying to our readers a clear idea of the general 
effect of the Exhibition buildings, we have already pub- 
lished several perspective views prepared from photographs 
taken during the progress of the work ; and of this series we 
publish another on page 98 of the present number. This 
view shows the general appearance of the scaffolding used 
during the erection of the great central rotunda, and forms 
a companion view to that showing the base ring of the 
rotunda roof published on page 21 of our number for the 
10th ult. The details of this scaffolding and the system 
adopted in erecting the rotunda will be described in due 
course in the series of articles to which we have already 
referred. 


THE VIENNA EXHIBITION. 

Tue TRIALS OF AGRICULTURAL MACHINERY. 
WE have just received from Vienna a copy of the 
regulations which have been issued with reference 
to the competitive trials of agricultural implements 
and machinery. 

1. The trials of agricultural machinery will take place on 
the Leopoldsdorf estate in the Marchfield, near Siebenbrunn, 
which is a Government railway station situated at a distance 
of about eighteen-English miles from Vienna, and, if neces- 
sary, also on the Guttenhof estate, likewise situated on the 
Government railway, at a distance of nine English miles 
from Vienna. 

2. The station at Siebenbrunn being close to the trial fields, 
it will be possible to place the machinery and implements 
under cover there. No machinery will be received at that 
station before the 10th of June, or after the 30th of July. 

The periods of the trials will be regulated by the weather 
and the state of the crops. 

The periods of the various trials have been fixed as 
follows : 














A. from the 18th to the 22nd of June. | 
a, All hoes and such like implements will work in fields on 
which potatoes, turnips, and other cattle foods, and Indian 
corn are grown. , 
b. Also root-cutting, chopping, and crushing machines, 
kibbling mills, maize disgraining machines, and oileake 
crushers, which are worked either by hand, winch, or by steam 


wer. 
c. Deep egy oe two year clover lands and manuring 


in fallow land, will be done with steam ploughs. 
B. From the 25th to the 30th of June. ° 
All kinds of grass-mowing machines, hay turners, and hay 
rakes will be tried. 
C. From the 14th to the 18th of July. 
Thrashing machines for corn, wheat, and barley, straw 
elevators, corn cleaning machines, and sorting apparatus, 
worked either by hand, winch, or steam power, will be tried. 
D. the 21st to the 25th of July. 
Will be tried : 
. All kinds > —s- plough =. Sb cad te to al 
- eer ughing on ure land and in the . 
ec. The wor Po of sowing ie 
d. Harrowing and rolling. Pe id 
The separate days on which these various trials in the fie 
will take place, will be made known in due time. “J 
4. The machines destined for and to be sent to the tris 
fields must be completely mounted in the railway yard s 
Siebenbrunn at least two days before each trial. ‘ 
5. In with the general Exhibition regulations 
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the machines must be sent to the station near the trial fields 
under the following address : 
W. A., 1873. Vienna. 
To the General Manager of the Universal Exhibition, 
Siebenbrunn Station, Government Railway. 
Name or firm of exhibitor ve 
Country and residence 
Group XIIL., agriculture 
N eaaber of package 
Rotation number ... 

For the verification of the contents, and for facilitating the 
custom, manipulations, a detailed list of contents must be 
attached to each package or bale, in accordance with the 

ublished custom-house regulations specially issued for the 

xhibition. 

6. The reduced rates for Exhibition goods and of the 
passenger tariff will be communicated to the exbibitors by 
the respective foreign commissioners. 

7. The transport of the machines to and from the trial 
fields, as well as the motive power, fuel, and attendants, re- 
quired for working them on the fields, must be provided by 
the exhibitors themselves. 

8. For transmitting motive power to the chopping ma- 
chines, grinding mills, oilcake crushers, &c., a “ driving 
shaft” will be erected on a piece of pasture land near 
Leopoldsdorf. 

9. The Ostraner coal is to be used as fuel (giving from 7 to 
10 per cent. ashes), and will be sold at the railway station, 
Siebenburnn. 

10. The conducting of water and sinking of wells must be 
= by the exhibitors. 

- An agent will be appointed who will supply teams 
horses and oxen at fixed taaiff rates. — ™ 

12. With regard to workmen the necessary steps will be 
taken to meet the demand. 

13. A pamphlet with a map and two plans of the estate 
can be bought at the time of the trials. 

14, days, at the latest, after the trials have been 
rd the machines and implements must be returned to the 

xhibition, addressed in similar form as that given in § 5 to 
the general manager of the Exhibition, at the Exhibition, 
with the addition of the place (Exhibition building, park, or 
= hall), to which they have to be directed. 

- A particular place will be assigned in the Exhibition 
grounds for repairing the machines and implements which 


soe 
eee 
eee 


may have been damaged in a pearance, during the 
trials, before ed _, aA Seek to their stands in the 
ou’ 


Exhibition. Wit his renovation the machines th 
tion. at have 
sae led will not be allowed to be returned to their place. 
the n repairs be done carelessly or be ne- 
flected stogether by the exhibitor, it will be undertaken at 

; = by the general manager. 

ain _ general manager will place a keeper in the ma- 
— ede at Siebenbrunn, but will undertake no responsi- 
. or any damages or losses that may occur notwith- 


17. ‘The division and successive ord 
and er of work, and the 

ld spaces, &c., which is allotted to each peo or ma- 
os will be made known before each trial. 

a steam ploughs will receive : 

; ed deep loughing in two year clover land, 36 acres,* 

: Ton Ploug ng in the manure, 30 acres. 

Y yl a stubble ploughing. 

‘ — or the trial of weeding implements and ma- 





* One German acre= 1.422 acres English. 


MAXIMUM POWDER PRESSURE AREA ATOC 
A Pe sa wits izo Ub P. CHARGES 
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hag spaces for steam harrowing and other 
work. 

For practice grounds about 10 acres will be allotted to each 
steam plough. 

19, For ploughing trials with ordinary ploughs will be 
assigned : 

13 acres of pasture land ; 
about 50 acres of corn stubble field, and 
about 10 acres for Pes in the manure. 

20. For agricultural implements, such as hoes, &c., a 
working space of 25 to 35 acres will be assigned. 

21. For root cutting, chopping, and crushing machines, 
rough cornmills, oilcake, bruising and maize disgraining ma- 
chines, the necessary material will be provided. 

22. For testing all kinds of mowing machines will be 
available, 

80 acres of rye field, 

40 acres of wheat field, 

40 acres of barley field, 

12 acres of pasture land, and 
30 acres of clover land. 


For practice ground the exhibitors whill have 18 acres of rye 
land, and an appropriate piece of pasture land. 
23. For thrashing machines there will be provided, 


4000 
2000 > Mandels (each mandel numbering 15 sheaves) 
2000 


in order that each thrashing machine, and likewise the 
ae and sorting machines, may be able to work several 
ours. 

24. For testing sowing machines 40 acres of coarse fallow 
land will be set apart. 

25. The plots of land on the Leopoldsdorf estate comprise 
from 37 to 43 acres each. 

26. The quality of the material of the machines, excellence 
of construction, the applied draught or steam power, the 
consumption of coal, the indications of the steam engines, 
the whole performance as to quantity and quality, will be set 
down in tables, and serve at the consultations of the jury as 
— and guides for the award of the prizes. 

27. A special illustrated report of the field trials will after- 
wards be published. 








ARGENTINE Rattways.—The Gusenada Railway in the 
Aageniine Republic is about to be inaugurated. Possibly, 
indeed, the inauguration has already taken place, as at the 
last dates from Buenos Ayres, the line was completed from 
that city to Gusenada. 

Mz. JosspH Newron.—This gentleman who, during the 
long period of thirty-two years has filled various and highl 
responsible offices in the Royal Mint, has, we understand, 
just been placed, at his own request, on the list of retired 
officers of that establishment. Indifferent health, domestic 
affliction, and very arduous duties were the causes we believe 
which induced Mr. Newton to seek for retirement. 


BaLtmmorg AND OxIo Rattroap.—During the past finan- 
cial year of the Baltimore and Ohio Railroad Company, 412,810 
new cross ties, 9804 tons of iron, and 9118 tons of steel rails 
were used in repairing the tracks on the main stem. About 
710 tons of steel rails were also laid down on the Washing- 
ton branch, and 1577 tons of new rails were laid on the 
Parkersburg branch. There were also 2951 tonsof new rails, 
and 1467 tons of re-rolled rails laid last year on the Parkers- 
burg branch. 
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THE LATE “ WOOLWICH INFANT.” 

Tue report of the Inspector of Ordnance upon the state 
of the interior of the first 35-ton gun built for the De- 
vastation, after thirty-eight horizontal discharges from its 
12-inch bore, is illustrated by the accompanying diagram, 
in which a section of the inner portion is shown to scale. 
A is the inner end of the bore where the maximum pres- 
sures, varying from 20 to 66 tons per square inch from 
identical powder charges, were registered by crusher 
gauges. B is the vent, where the lowest pressures in the 
chamber were generally registered. C shows the base of 
the shot 6in. in advance of its seat, where it experienced 
the greatest pressure; varying from 18 to 53 tons per 
square inch from similar powder charges. The positions of 
the 700 1b, shot are shown with 1201]b. P. charge: Ist, in 
its seat ; 2nd, registering the greatest pressure ; and, 3rd, 
with the rear studs coming into “ driving” bearing 8 in. in. 
advance of their seat. This latter point corresponds nearly 
with that at which the front studs hammer at starting. 
With shorter powder charges these several positions of the 
shot would be nearer the chamber. 

The longitudinal positions of the four cracks, four 
fissures, and deep roughness are shown by dark lines; that 
of the greatest enlargement of the bore by dark shading ; 
those of the burrs on the edges of the grooves are not 
stated in the official report. The nature of these injuries 
would be hardly visible on so small a scale; and their 
vertical positions could not be shown in a section. Two of 
the cracks were on the lower side of the bore; all the other 
injuries on the upper side; and their centres were 3} to 4 ft. 
from A, where the greatest powder pressure occurred, but 
coincided with the point where the front studs hammer, and 
the rear studs come into “ driving” bearing. The gun is 
being rebuilt at a cost of about 700/. or 8004. 








Tue Boarp or Trapz.—We are glad to learn that the 
Hon. Digby Murray, Commodore Captain of the White Star 
Line, has been appointed professional officer to the Marine 
Department of the Board of Trade, as successor to the late 
Sir Reginald Walker. Captain Murray’s great experience 
in the mercantile marine is well known, and we congratu- 
late the Board of Trade cn the acquisition of so able an 
officer. 





Tux Prez-Fourpina Trapz at Grascow.—This branch 
of business has, during recent years, been one of great magni- 
tude in Glasgow, but there is just room to fear that the 
extravagant prices which are at present being quoted for 
Scotch pig iron may permanently injure it. Very few con- 
tracts of any importance are being closed with Glasgow iron- 
founders. Tenders have recently been taken, through a 
Glasgow mercantile house, from several of the principal pipe- 
hanines for between two and three tho tons of cast- 
iron water-pipes for the city of Ottawa, and for between 
three and four thousand tons for the city of Toronto; but 
there is no confident expectation that orders will be received, 
in the mean time at all events, to proceed with the execution 
of the work, as the prices which are quoted are about 65 per 
cent. higher than was paid for an order of 3000 tons of 
similar goods executed in this ~ a twelvemonth ago, 
through the same mercantile house, for the Water Commis- 
sioners of the city of St. John, New Brunswick. 
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ON THE USE OF HIGH PRESSURE 
STEAM.* 
By Prorgsson Osporne Reyyoups, M.A. 

TueRrE is no subject of greater importance for the civilised 
world at large than the determination of the pressure at 
which steam can be used with the greatest economy. The 
quantity of coal used in producing steam power is so great 
that a small fraction of its annual value would amply repay 
any possible expense that could be incurred in making 
experiments. 

And yet, great as would be the saving of even 1 per cent. 
of the coal burnt, we do not find that any systematic attempts 
have been made to ascertain what, for ordinary purposes, 
will be the most economical pressure at which steam can be 
used. By the most economical pressure, I do not mean 
simply that which will give us the greatest amount of work 
for the coal burnt, but that which will allow an engine to be 
worked at the least expense, including its first cost, and every 
expense connected with it. 

here seems to be at the present time a very general belief 
that economy is only a question of pressure; that it may be 
ensured by working at a high pressure of steam; that, in 
fact, the greater the pressure, the greater the economy. 

Now if this assumption is correct, it is strange that there 
is not more advance made towards the use of steam at high 
pressures; for the idea seems to be firmly impressed on the 
minds of most engineers. ‘Ihis may, no doubt, be to a cer- 
tain extent explained, by the necessary time required to 
effect any change, where there is so much capital, and such 
a number of people interested in maintaining the existing 
state of affairs. But there is something more than this, for 
the question has been agitated now for many years; and 
many of the facts that are brought up over and over again 
as new were well known in Watt's time. For my own part, 
I do not doubt that Watt had as clear a perception of the 
advantage of using steam at high pressures as we have, al- 
though the theory of steam and heat engines was not so 
clearly understood in his time. 

Nor do the practical difficulties in the way of using steam 
at high pressures, such as the construction of boilers, the 
packing of glands, &c., appear to be a sufficient cause why 
it has not been done. There must be many present who have 
a great deal of experience in the use of steam, and I hope to 
hear from some of them what are these practical difficulties ; 
for my own part, I have never come across them. I do not 
mean to say that an engine which has been designed, or even 
improved by experience, to work at 201b., can be easily 
modified so as to work at 601b. Of course there would be 
many things to learn by experience, and hence we must 
expect failure at first; but I cannot see any difficulty in con- 
structing an engine which shall work at 300lb. pressure as 
safely as is now done at 50 lb. 

To pressures higher than 300 Ib., I admit, we cannot go, 
for the temperature then becomes such that no lubricant will 
remain in the cylinders or on the valve faces; tallow will boil 
at 600° F., i.¢., the temperature of steam at 325 |b. pressure. 
Even at lower temperatures than this tallow will dry up to 
some extent. 

Assuming then, as I do, that the mechanical difficulties in 
the way of using steam at pressures up to 300 Ib. can be 
overcome, the next question is—what advantage will be de- 
rived from the use of steam at such pressures? In the first 

lace, can we save coal? and in the next place, shall we 

ve to incur any increase in the expense of constructing and 
maintaining our machinery ? 

This is a question which may now be very well answered, 
without any further experiments. Owing to the researches 
of Regnault, Rankine, Fairbairn, and others, we have suffi- 
cient information for the solution of all questions which can 
occur with regard to the use of steam under these heads. 

In considering the economy of different steam engines we 
shall do well to divide the engines into three parts. First, 
the boilers; second, the cylinder and pistons; third, the 
mechanism of the engine. Now, with regard to the first and 
last of these, it is not my intention to say much to-night. I 
suppose all the steam furnished by a good boiler, and that 
1 1b. of coal will send as much heat into the boiler at 300 Ib. 
——- as into that at 201b.; though whether this can be 

one or not is a question which will bear experiments. Such 
then seems to me to be the state of the case, supposing that 
steam can be ee at the high pressures as economicall 
as at the low. In certain cases, as where salt water is —m | 
we know this cannot be done, and it may be that we have 
yet to learn, by experience, whether the extreme pressures 
will produce any physical effect with which we are as yet 
unacquainted, and I am not without hope that some present 
may have experience in the use of high pressures which will 
help us on this point. As far as I can make out, there is no 
reason to suppose that it would not, if due care was taken to 
introduce the cold water in an economical manner. I assume 
then that a pound of coal will send as much heat intoa 
boiler as will raise 101b. of water from 32° to 212°, and 
convert it into steam at 212°, This would be done in a first- 
class boiler, but not in a locomotive boiler ; in such the eva- 
porative power would be about 71b. Very well, then giving 
the engine the advantage of a good boiler, we proceed to 
consider how much work 1 lb. of goal will do. Here again, I 
shall take what is called the indicated HP., that is to say, 
the work which the engine would do suppose it were fric- 
tionless. 

In a cylinder which is not protected with a steam 
there will be condensation, which produces a great 
work from the effect it has in cooling the cylinder during the 
exhaust; such loss cannot well be taken into account, and 
in every good steam engine will be prevented, either by the 
use of the jacket, or by superheating the steam, or else by 
wire-drawing the steam before it is used, which has the same 
effect as superheating it. I have then assumed that the 
steam is to be kept dry by some such process. 

bef read before the Manchester Association of Em- 
ployers, Foremen Engineers, Draughtsmen. 
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On these assumptions I have constructed the following 
table, in which the numbers have been deduced from the 
tables of Regnault and Rankine by approximate methods. 
The object of these tables are to show, first, the relative con- 
sumption of coal at different pressures, ranging from 20 to 
300 lb., for three different classes of engines. 


876, or nearly seven times; that is to say, the i 
an engine to work at 300 lb. must, only to do the same 
be seven times as strong as that which works at 20 |b, 
then, is a fatal objection against the use of steam at 
pressures, unless it can be met in some way. This is whor 
the advantage of compound engines comes in. In the last 
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1. Non-condensing engines, but with a fixed rate of ex- 
pansion—a fixed cut-off. Since the relative economy for 
different pressures will be independent of the actual cut-off, 
so long as it is the same at all pressures, the table has been 
calculated for a full cylinder. In this table we see that the 
coal, per horse power per minute, with a pressure of 45 is 4 
=20 per cent. more than with a pressure of 100, but that 
after this there is comparatively little advantage in the use 
of a higher pressure, there being only 10 per cent. gain from 
100 to 300. What then becomes of the advantage of the use 
of high pressures in this class of engine which mag be called 
the locomotive type? It agrees very well with the fact that 
in locomotives, pressures of about 120 1b. are generally used. 

2. In engines in which the rate of expansion is such that 
the steam is always discharged at a fixed pressure, for ex- 
ample, 5lb. above the atmosphere. In this case the rate of 
expansion will depend on the initial pressure of steam. This 
is shown in Table II. Here we see that from 45 to 100 there 
is a gain of 39 per cent., and a gain of 29 per cent. from 100 
to 200, while there is only 16 per cent. from 200 to 300 
Hence the greatest gain is from 45 to 100, but there is a con- 
siderable advantage in going higher. 

It will be found in this class of engine that it is the rate of 
expansion that determines the economy of the engine, that is 
to say, the higher the expansion the higher the economy. 
Now, the rate of expansion will depend on the difference 
between the first and last pressures. Hence the greater this 
difference the greater will be the economy. This class of 
engines is typical of ordinary mill engines and others in 
which the blast is not wanted up the chimney. 

By condensing the steam we can work with a greater rate 
of expansion at the same pressure, and hence we have greater 
economy. Thus if we expand down to 101b. below the at- 
mosphere, with an initial pressure of 46 lb., instead of a cut- 
off of 4 we get a cut-off of 4,, and the coal is dimirished by 
60 per cent. From Table IL1. we see that the coal diminishes 
much as in Table II., quickly from 14 to 100 by about 
40 per cent., and then slower, only by 20 per cent. from 100 
to 300. 

So much then for the coal. We see that when a high 
degree of expansion can be used there is considerable gain in 
increasing the pressure, but not so much after 1001b. for 
non-condensing and 60 |b for condensing. 

The second thing which the tables show is the incon- 
venience of high rates of expansion. We see in the two next 
columns the quantity of cylinder room that must be provided 
per epmeed ps horse power, and if we divide these figures 
by the speed of the piston in feet per minute, we shall have 
the areas of piston. The compound cylinders are supposed 
to be so adjusted that the work done in each cylinder equals 
half the whole work, i.e., the expansion in the first cylinder 
equals the expansion in the second. This rule will not be 
quite accurate, but nearly ; I do not know that there is any 
rule in practice. The difference in cylinder room, it must be 
noticed, is very much in favour of high pressures, as it di- 
minishes in each case as the pressure increases. Thus the 
area of piston required at 300 Ib. is only half that required at 
201b. pressure in a condensing engine. And it is to be 
noticed that in the compound engines the necessary increase 
is much smaller for high pressures than for the low pressures. 
At 201b. the high-pressure cylinder has half the area of the 
low-pressure cylinder, whilst at 300 1b. it has only about one- 
twelfth. 

Now as regards the strength of the engine. This is the 
great objection to the use of high rates of expansion. It will 

seen from the table what must be the relative strength of 
the piston rods for the various engines at different pressures ; 
for a fixed ratio of expansion the pressure makes no diffe- 
rence, but with the second and third classes we see that this 





pressure increases ly, in the last case from 153 to 


row of the table is shown the greatest pressure on each piston 
if the engines are compound, and above are the same for an 
engine with two cylinders not high and low. Comparing 
these we see that while the pressure in the one increases from 
76 to 438, the other increases from 63 to 112. Thus by the 
use of compound engines the pressure on the pistons can be 
kept quite within reason. 

To sum up then. By the use of steam at 100 1b. we may 
do with little more than half the coal required for a pressure 
of 141b., with only three-quarters the cylinder room, and 
shall only increase the greatest pressure on the piston by 
about 10 per cent. With 300 lb. we do with 20 per cent. less 
coal than at 100 lb., two-thirds the cylinder room, and must 
increase the strength of the machinery by 40 per cent. 

I think, then, that this table shows clearly in which diree- 
tion we must look for economy, namely, by increasing the 
ratio of expansion and the use of high pressure steam so far, 
and only so far, as is necessary for the expansion for engines 
in which the release takes ss at or below the pressure of 
the atmosphere. There will be advantage in pressures at 
least up to 120 or 130]b. Beyond this it must be a question 
for experience to decide how high we shall go. 

In such engines as use a blast we shall find that there is 
great economy in using very high pressures of steam, pro- 
vided the rate of expansion is increased. Thus, in a loco- 
motive in which the blast was fixed at 301b., it would be 
much more economical to use steam at 200 Ib. and expand 
four times, than at 1001b. and expand twice, and the blast 
would be much the same. 








FOREIGN AND COLONIAL NOTES. 


Coal in Gipps’ Land.—Two coal discoveries have been 
made in Gipps’ Land. In the neighbourhood of Foster, a 
few miles from Port Albert, a seam has been found 3 ft. thick, 
the coal being of excellent quality. A similar deposit has 
been discovered near Anderson’s Inlet. The coal thus 
brought to light can scarcely fail to prove of great value to 
Victoria. 

Belgian Iron.—It appears from official returns that in the 
first ten months of last year Belgian iron was exported to 
the extent of 243,000 tons, as compared with 220,000 tons in 
the corresponding period of 1871. The exports of October, 
however, were only 22,000 tons, as compared with 35,000 
tons in the corresponding period of 1871. ‘The exports to the 
Zollverein declined to the extent of 20,600 tons, and those 
to Russia to the extent of 7000 tons. They increased, on 
the contrary, to England to the extent of 12,000 tons; to 
France, to the extent of 6000 tons; to the Low Countries, to 
the extent of 9000 tons ; and to the United States, to the ex- 
tent of 6000 tons. 

Railways in Brazil—The Brazilian Government ie steadily 
prolonging the Dom Pedro Segundo Railway, of which it 8 
the owner, into new and fertile regions. One of the contem- 

lated branch lines for which surveys are in actual progress, 
is the Rio Preto, to run from Barra do Piraby by way 
Conservatoria to the banks of the Rio Preto at Santa Isabel 
in the province of Minas Geraes. 


Western Australia.—At the last dates from this colony 4 
line from the timber range to Rockingham was ex wo 
be completed in the course of a few weeks. It is report 
to be a substantial work and reflects credit upon the rors 
prising capitalists who have constructed it. A goatee - 
the supply of telegraph posts required by the Western Aus 
tralian Government for the extension of a line from New- 
castle to Champion Bay is in course of execution. 


South American Mining.—Mr. Treloar, well-known in 
connexion with mining in Brazil, has received a val 
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cession from the Government of the province of 
Rioja for the development of the Famatina mines in the 


Argentine Republic. a: Uh. go 

sna and Mamore Railway.—It.is announ that the 

arenes to Navigation Company has contracted to carry 

12,000 tons of materials sent out from England for the 

Madeira and Mamore Railway. The first cargo of 400 tons 
went up the river from Para, November 19th. 


* aland Industries.—A Colonial Industrial Com- 
co Wellington, New Zealand, has prepared a report 
on the 18 etic iron ores of that colony. The Committee 
on how. - a bonus of 5000/7. from the funds of the Colonial 
Government on the production of 1000 tons of pig iron. 
Another bonus of 10002. is also recommended for the pro- 
duction of the first 100 tons of steel from the titaniferous sand 


of Taranaki. . . 

The Welland Canal.—Messrs. Gzowski and Walter Shanley 
have been appointed to inspect certain improvements about 
to be pores out in the Welland Canal. 


ish Australian Telegraph Company.—The question of 
ae of this company with the Trans-Indian 
telegraph companies has occupied the attention of the 
directors. ‘The terms on which the directors will recommend 
the measure will be notified to the shareholders as soon as 
they are decided upon. 

Central Pacific Railroad.—The earnings of the central 
division of the Pacific Railroad are enormously increasing. 
In December they amounted to 1,007,125 dol.s, as compared 
with 672,358 dols. in December, 1871. 


Chesapeake and Ohio Railroad.—The latest information 
available with respect to this important line states that only 
10 miles of track remained to be laid to unite the eastern and 
western divisions. 

NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yet Another Advance in the Price of Coal.—On New 
Years’ Day the price of coal was put up 2s. per ton in South 
Yorkshire, and it was then thought that their would be no 
further advance for at least three menths hence. This hope 
has, however, been disappointed, some of the Sheffield and 
South Yorkshire firms having again advanced prices 1s. 
and 2s, per ton. 

Flooding of Garforth Collieries near Leeds.—By an out- 
burst of wates through an insecure portion of the shaft of the 
Sisters pit, the Garforth collieries near Leeds have been 
flooded. The leak is situated about 90 yards down the shaft, 
and when it first broke out discharged an immense quantity 
into the pit. The men and horses were rescued by means of 
the Isabella shaft,and Mr. James Wormald, the engineer, 
tried to stop up the burst by tubbing, but had to abandon 
the attempt. An apparatus has since been devised by Mr. 
Wormald, being an application of hydraulics, which has 
effectually prevented any further outburst, and the pit will 
shortly be reworked. 


Wages Agitations at Sheffield.—The operative house- 
painters, and the male hands employed by the surgical in- 
strument manufacturers at Sheffield, are moving for increased 
wages. A meeting of the operative slaters of the same 
town has also been held, at which it was resolved to’ de- 
mand an increase of pay, to take effect on May lst next. 
The fire-iron makers held a meeting last week in order to 
take the necessary steps for obtaining an advance of pay 
equal to that lately accorded to the Dudley and Birmingham 
men in thesame branch. A deputation was present from 
Birmingham, who explained the origin and progress of the 
movement in the towns named. lutions were passed 
forming a branch of the Dudley and Birmingham Amalga- 
mated Society, and affirming the resolve of the meeting to ask 
for an advance at once. The dispute with the hammer 
drivers at the Atlas Works does not appear to have yet 
terminated. 


Working Men’s Co-operative Iron Works at Sheffield.—A 
new venture, under the title of the “ Excelsior Co-operative 
Tron Works, Company, Limited,” has just been put into 
practical shape at Sheffield. The capital of the company is 
as present 2000/. in 17. shares, payable by easy instalments. 
There are nine directors who are moulders, fitters, pattern- 
makers, &c. Premises of a suitable kind have been taken in 
Newhall-road, where the first orders entrusted to the com- 
pay (for castings and general foundry work) are being 
worked out. It is understood thatif this undertaking proves 
successful, the principle will at once be more widely applied 
to other engineering and ironworking departments. 


Flooding of the Manor and Nunnery Collieries.—Two or 
weeks ago it was recorded in these notes that the pits 
of the Duke of Norfolk, at the Manor, were suffering from an 
influx of water. Since that time every effort has been made 
to put the collieries in working order, and with moderate 
success, until the middle of last week, when the spear of the 
pumps broke. This contingency had been provided for, 
the necessary repairing materia being in stock, so that the 
delay was not so lengthy or so serious as it might otherwise 
have been. The necessary work has since been done under 
the direction of Mr. Emerson Bainbridge, manager of the 
duke’s collieries in this nei ghbourhood. i 


Proposed Mining Institute and Schools in South York- 
shire—On' Wednesday afternoon last, a largely attended 
oe of colliery proprietors, managers, representatives 
ol Fra lg) and others, was held at Barnsley in order to con- 
cae the desirability or otherwise of establishing a minin 
school or institute in commemoration of the explosions an 
se which have oceurred in South Yorkshire since 1840. 
ren Beaumont occupied the chair, and Mr. Philip Case 
wed ¢ “3 ~ 774 — the year named, whic 
otal loss of life of nearly 1000. It is proposed to 
erect a building with class trae J lecture rooms, reading 
rooms, library, &c., with accommodation for professors and 


mining con 

















teachers. The object of the institute will be to educate 
miner’s and pitmens’ boys so as to give them a sound practical 
training in the working of mines, contributions being given 
by owners, workmen, and others, a committee was appointed 
to investigate and report on the scheme. 


Various Alterations in the District.—Messrs. Gillott and 
Copley, of Barnsley, are stated to be on the point of opening 
an establishment specially for the production of their patent 
coal-cutting machinery which is meeting with pretty general 
adoption in South Yorkshire——A new forge is about to be 
erected at Horbury Junction, near Wakefield. At —— 
Park Colliery, Tinsley, near Sheffield, several miles in lengt 
of new gas, test, &c., pipes are being substituted for those 
previously in use, and other improvements are in hand.—A 
new colliery is being opened out at Myrtle Spring, near 
Sheffield, by a specially-formed company.—John Brown and 
Co. (Limited), Atlas Works, Sheffield, continue to extend 
their already huge establishment.—Last week a new shaft for 
the colliery of Mr. W. J. Andrews, Oxclose, near Dronfield, 
was set out by Mr. William Wild, mining engineer, Sheffield. 
It will be 10 ft. in diameter, and when finished will be used for 
ventilating and winding up. The existing shaft will then be 
used for pumping purposes only.—It is stated the mineral 
wealth of the Unstone Valley is likely to be further developed, 
this time under the auspices of a Sheffield firm, several of 
whom are already interested in the mining undertakings of 
the locality.—The corporation of Barnsley are about to 
erect public baths with all suitable appliances.—The Stanton 
Iron Company (Derbyshire) have just completed another new 
blast furnace.—The new line of the Great Northern into 
Derbyshire is staked out. 


Agitation of Brass Workers at Rotherham.—The brass 
workers employed by the well-known firm of Guest and 
Chrimes, Rotherham (manufacturers of water meters, closet, 
plumbers’ and engine brasses, &c.), are agitating for an ad- 
vance of 15 per cent., which the firm are not willing to con- 
cede. The men threaten a strike. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market con- 
tinued steady during the latter part of last week, a moderate 
business being done, with the price fluctuating betwixt 134s. 
and 137s. On Monday the opening quotation was 136s., but 
business was done as low as 134s. 9d. Yesterday the market 
opened at 135s., and receded during the forenoon to 134s. 3d. 
The afternoon market was very flat, and a good business was 
done down to 133s., closing with sellers at that price, and 
buyers offering 132s. 6d. The furnaces in blast are still 
gradually increasing in number, and hopes are entertained 
that before many weeks elapse the production may be brought 
up to something like its normal rate. The high price of fuel 
and the restriction of the make during this winter in Eng- 
land, Scotland and Wales have, however, destroyed all hope 
of a moderate range of prices during the coming spring. The 
prices of the various brands in the hands of the makers are 
maintained at the maximum ; the low point to which stocks 
have been reduced has made them comparatively independent 
of the variations of the speculative market. For at least five 
brands of No. 1 iron—Gartsherrie, Coltness, Summerlee, 
Langloan, and Calder—the quotation is 160s., and Shotts 
Bessemer No. 1 is quoted at 170s. Last week’s shipments 
amounted to 8670 tons as against 10,203 tons in the corre- 
sponding week of last year. To-day’s market has been flat, 
with business down to 131s. 6d. cash, but before the close 
there was a reaction, and prices advanced to 132s. prompt, 
sellers 132s. 3d. 


The Malleable Iron Trade.—Bars and angles are inquired 
after, but buyers are scarcely prepared to pay the prices now 
demanded, while makers are unable to accept less. Plates 
are in fair demand, and prices are firm. The Clyde ship- 
builders are in the market for extensive orders. Puddlers 
are fully employed at good wages, and nearly all the sheet 
mills are in full operation. Common bars are now quoted by 
several makers at 14/. per ton, while ship plates and boiler 
plates vary from 15/. to 171. per ton. 


Arbroath Harbour Improvements.—The Harbour Trustees 
of Arbroath have just purchased a dredger and three hopper 
barges from the Tees Conservancy Commissioners at a cost of 
52001., for the purpose of carrying out their projected har- 
bour improvements. They also last week appointed a super- 
intendent of works, Mr. George Rhind, Aberdeen, being the 
successful candidate. There were 106 candidates. 








The Stobcross Dock.—Mr. Hunter, the contractor for this 
dock, is pushing on rapidly with the preliminary operations 
for the construction of this important work. Taking into 


account the late heavy and almost incessant rains the amount 
of excavation which has already been done is something 
enormous. Nodoubt the powerful locomotive which is kept 
constantly at work, together with the convenient deposit 

round for the soil excavated is of great advantage to Mr, 

unter in getting through with this formidable part of his 
contract. The floor is all but finished for the building of the 
cylinders. The formation of the dock is a gigantic under- 
taking, but the energy and practical experience possessed by 
Mr. Hunter will no doubt be found fully equal to the satis- 
factory carrying out of the work. 


The Edinburgh Town Council on the Coal Question.—At 
the last meeting of the Town Council of Edinburgh the 
following motion on the coal question was agreed to: ‘‘ That, 
seeing that the industry of this country is suffering to large 
extent from the artificial scarcity and high price of coal, this 
Town Council resolve to memoralise the Government to in- 
stitute an inquiry into the subject.” 


The Clyde Trust and Messrs. Elder and Co.’s Wet Dock 
at Fairfield.—The late Mr. John Elder schemed and com- 
menced the formation of a dock close by the shipbuilding 

ard and engine works at Fairfield, Govan, some time before 
his death. An interdict was obtained by the Clyde Trustees 
to prevent its construction until they fad their jurisdiction 











thoroughly established. After a good deal of co mdence 
and law proceedings, an amicable arrangement has been ar- 
rived at, and the Sheriff of Lanarkshire has appointed the 
work to be done to the satisfaction of Mr. Hawkshaw, C.E. 
The dock is intended to provide the firm with the facilities 
for placing the engines on their vessels within their 
own premises, so to speak. Hitherto that work has been done 
while the vessels were lying in the river, which has been both 
inconvenient and expensive to the firm, and an annoyance to 
the Clyde Trustees, as the harbour traffic was thereby greatly 
impeded. 

Ground for Additional Sugar Stores at Greenock.—At 
the last meeting of the Greenock Harbour Trust, on a re- 
port from Mr. Kinipple, harbour engineer, it was resolved to 
purchase certain properties for the erection of additional 
sugar storage accommodation. The proposed warehouse and 
site were estimated to cost 10,480, and to contain 5355 
hogsheads of sugar. 


Experiments with Dynamite.—It is intended by the 
British Dynamite Company to have a series of experiments 
on Friday next at their works at Ardeer, in order to satisfy 
the Scotch railway directors and’ managers regarding the 
nature of the material which they are now about to carry 
ah benefit of the mining and allied industries of Scot- 
and. 








NOTES FROM THE SOUTH-WEST. 
Milford Haven.—Mr. E. J. Reed, late Chief Constructor 
of the Navy, has recently paid a visit to Milford Haven for 
the purpose of inspecting the foreshore as to its fitness for 
the construction of a large iron shipbuilding yard. 


State Railways.—At the annual meeting of the Port of 
Plymouth Chamber of Commerce, the Earl of Morley inci- 
dentally referred to the question whether the railways of 
Great Britain should be purchased or worked by the State. 
His lordship remarked that, although it was absolutely ne- 
cessary to guard against the effects of amalgamation schemes, 
he viewed, with considerable hesitation, any proposal to place 
railways altogether in the hands of the Government. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The directors recommend to the twenty-fourth 
half-yearly general meeting of the proprietors of this com- 
pany the declaration of a dividend at the rate of 10 per cent. 
perannum. The directors add: “The directors congratu- 
late the shareholders upon the result of the accounts, which 
is very satisfactory, considering the great loss sustained by 
this company in consequence of the alteration of the gauge 
of the Great Western Railway Company. They may further 
add that all debentures falling due up to December 31, 1872, 
and bearing interest at 5 per cent. per annum, have since 
either been renewed, or replaced at 44 per cent. per annum. 
The rolling stock now belonging to this company consists 
of 6630 wagons and carriages, and two locomotive engines.” 


The Bute Docks.—The quantity of goods of various de- 
scriptions imported into the Bute Docks in January, was 
49,787 tons, In this total, ores figured for 28,695 tons. 


London and South-Western Railway.—The traffic receipts 
of this undertaking in 1872 were 1,614,768/., showing an in- 
crease of 58,0497. upon the corresponding revenue in 1872. 
It is proposed that the London and South-Western Railway 
Company shall purchase the lines and properties of the 
Ringwood and Christchurch, and the Christchurch and 
Bournemouth Railway Companies. 


Mr. James Brogden—Mr. James Brogden, one of the 
members of the Llynvi, Tondu, and Ogmore Company, has 
returned to South Wales after a twelvemonth’s absence in 
New Zealand. Mr. Brogden was heartily welcomed on ar- 
riving at Bridgend. At Aberkenfig and Tondu a special de- 
monstration took place, and at Tondu an address was pre- 
sented to Mr. Brogden. In replying, that gentleman expressed 
his regret at the present state of affairs in South Wales. 


Bristol Tramways.—We hear that at a meeting of the 
Tramways Committee of the Bristoi Town Council yesterday 
week it was decided, in consequence of the present state of 
the iron trade, not to accept any tender for, the construction 
of the Bristol tramways. 


The Asiatic (s.s.)—The Union Steamship Company’s new 
screw steamer Asiatic has made a successful trial trip at the 
measured mile in Stokes a She attained an average speed 
of rather more than 12} miles per hour. The Asiatic, which 
is of 2066 tons burthen and 274 horse power nominal, was 
built by the Whitehaven Shipbuilding Company, and was 
cngiael by Messrs. Jack, Rollo, and Co., of Liverpool. 


Aberdare.—Operations have been commenced at a new 
colliery belonging to the Merthyr Dare Company. The 
manager is Mr. Heriott, and the consulting engineers are 
Messrs. Evan and Edward Daniel, of Swansea. 


Bristol and New York Steamers.—Messrs. Whitwill and 
Son have contracted for a third steamer for their Bristol and 
New York line. She will be rather larger than the Great 
Western ; she will also be of three-decked construction, and 
will be of the highest class at Lloyd’s. 


Maesteg.—The nucleus of a co-operative coal company, to 
be composed entirely of workmen, has been formed at Maesteg. 
Mr. Morgan Jones, agent of Major Treharne, has allowed 
the promoters to commence sinkings in a piece of land be- 
longing to Gelli Levor farm. Three pits have been started. 


Iron Exports to New York.—A firm at Newport has 
chartered the Glamorgan steamer to carry iron to New York. 
It will be conveyed to Cardiff in lighters, and will thence be 
shipped on board the Glamorgan. 


The Great Strike in South Wales.—This lamentable dis- 
pute has dragged its wear wy along during the past 
week. It iy intimated that the masters will accept one 
of two alternatives only. The men must ei' resume work 
upon the double shift principle or accept a reduction of 
10 per cent. in their wages. 
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HEATHORN’S SUBAQUEOUS FOUNDATIONS. 





Ws publish, above, drawings showing a mode of forming 


submarine foundations, introduced some years since by Cap- 
tain T. B. Heathorn. As will be seen, caissons are employed 
of an annular form of a triangular section, with the apex 
downwards. For foundations in deep water, the caisson 
(Fig. 1) is floated out to sea partially built up, and anchored 
over the exact site; it is then filled in all round gradually 
and equally with concrete, and allowed to sink evenly. 
When sufficientiy deep, a ring is added, more concrete placed 


in, and ao on, until the foundation level is reached, when the | 


interior of the caisson is filled with broken stone. When the 
bottom is shelving, as in Fig. 3, the caisson will bear only on 


the higher side, and to preserve its perpendicular the interior | 
is filled up before the ground is reached, so that a true bear- | 


ing may be obtained with the stones,as shown. Foundations 
on even ground are to be obtained without any interior filling 
in of stones (Fig. 2), the cone of the caisson being continu- 


ally built up until it meets ina point, the angle of the cone | 
fh the nature of the ground. For foundations in | 
soft or peaty ground, large caissons are recommended of the | 


varying wit 


form shown in Fig. 4. ‘The caisson in such cases is built up 
in a trench of such a depth as the density of the soil may re- 


quire, and the angle of the cone varied according to circum. | 


stances. The filling in of the caisson is continued as before, 
and the cone is gradually filled by the soil, as the caisson 


sinks, aud becoming compressed, it helps greatly the stability | 


of the structure. 


Baipars 1n Brazit.—A new bridge, erected at "a - 
(Brazil), has just been tested with satisfactory results. he 
bridge was constructed in pursuance of a concession granted 
to Mr. T. Dutton, of Rio de Janeiro. It was designed and 
carried out by Mr. T. Rumball, C.E., of Buckingham-street, 








Strand, and the work was completed by Mr. J. Phillips, of | 


Westminster. 


Tue Institution oF Civit Excrxegrs.—At the meeting | 


of this Society on Tuesday, the 4th of February, Mr. Hawks- 
ley, President, in the chair, twenty-seven candidates were 
balloted for, and declared to be duly elected, of whom four 
were members, viz., Mr. John Fowler, engineer to the Tees 
Conservancy Commission; Mr. Philip Henry MacAdam, 
resident engineer on the Oude and Rohilkund Railway; Mr. 


Thomas Medcalf, resident engineer on the Midland Rail- | 
way; and Mr. John Watt Sandeman, engineer to the River | 
Twenty-three gentlemen were | 


Weaver Navigation Trustees. 
elected associates, vis., Mr. John Baldwin, contractor's engi- 
neer, Gloucester and Berkeley Canal and Docks; Mr. 
William Berrell, Student of Inst. C.E., Westminster; Mr. 
Henry James Castle, jun., Oakley-square; Mr. George 


-NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iEesBroven, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a fair 
attendance on ’Change at ,Middlesbrough. Prices, however, 
were so high that business was to a great extent checked. 
No. 3 pig iron remains at 120s. per ton, but for present 
delivery there is none to be hail, and the quotation is onl 
nominal. Naturally while prices are so high, and are still 
advancing, the owners of blast furnaces are working their 
| plant to the fullest possible extent. Raw materials, how- 
ever, being so difficult to obtain, restrict the production of 
pig iron. There is continued activity in the finished iron 
trade, and prices are rising daily. A merchant on ’Chan 
sold plates at 14/. 10s. per ton, and angles at 13/.10s. T 
| increasing cost of raw materials and pig iron is causing great 
| apprehension. Some of the firms who did not make their 
contracts for fuel before the price was raised so considerably 
now find that, having to buy coals at the market quotation, 
they cannot manufacture iron at a profit. One firm in 
ey ng has given notice to their workmen that they 
must leave their employment in a fortnight. Other firms in 
the district are contemplating the same step, but as the 
prices of finished iron are rising it may not be necessary to 
suspend work. 


| The Coal and Coke Trades.—The high price of fuel is causing 
great uneasiness amongst consumers. The worst feature in 
| the matter is that the tendency is still upward. In Durham 

the pitmen are asking for a further advance of 15 per cent., 
| and it is highly probable that they will get it, the fortunate 
| coalowners making too much money at present to refuse 
| such a comparatively small request. The consumers, of 
course, will be the sufferers in the end. 

The Danks Puddling Furnace.—The Danks puddling fur- 
| nace, to which we have referred from time to time, is now at 
work at Messrs. Hopkins, Gilkes, and Co.’s Works, Middles- 
| brough. This firm are building twelve Danks furnaces, some 
| of which are in operation. The “big blooms” are awkward 
| to hammer and roll, but the men will soon be able to deal 
with them easily after they leave the “ squeezer.” 








THE NORTH SEA SHTP CANAL, 
To tug Epitor or ENGINEERING. 

Srr,—I fear that my writing has been difficult to read—I 
have resolved to write larger and more fully formed letters in 
| future. My last note upon the North Sea Ship Canal 
bears strong indication of a slovenly written MS., and 
sadly mars the effect. I think, however, your readers will 


Coates, Westminster; Mr. Theodore Cooke, M.A., principal | 
of the Poona Engineering College ; Mr. James Murray Dob- | 


son, Stud, Inst. C.E., Westminster ; Mr. Alpin Grant Fowler, 
stud. Inst. C.E., contractor’s staff of the Bolivian State Rail- 
ways; Mr. Francis William Fox, Bristol ; Mr. Charles Cock- 
burn Gibbons, Westminster; Mr. Charles Browne Goldson, 
M.A., Tynemouth; Mr. John Gordon, New Broad-street ; 
Mr Henry Gruning, Avonside Engine Company ; Mr. Henry 
Hughes, Gracechurch-street; Mr. Henry James Jackson 
[Jackson Bey], Superintendent of H.H. the Khedive’s 
Arsenal at Alexandria; Mr. James Verchild Ley, Stud. Inst. 
C.E., lately on the contractor's staff of the Poti-Tiflis Rail- 
way; Mr. Deodatus Hilin William Johnstoun Nelson 
O’ Neale Neale, Stud. Inst. C.E., Locomotive Works of the 
Monmouthshire ee Newport; Mr. James Wallace 
Peggs, Westminster; Mr. Arthur Frederick Phillips, St. 
Albans; Mr. Robert James Quelch, Clapham; Mr. James 
Richardson, Town Surveyor of iarrogate; Mr. Alexander 
Siemens, Stud. Inst. C.E., Westminster; Mr. John Steell, 


3 





the mouth of this port, and left them 14 ft. above low water, 
Since then these have steadily advanced within it, the crest 
against either arm being 18 ft. above low water. The dolphins 
and screens guide the sluice water I have provided, and an 
open way is maintained; this bears upon and somewhat 
confirms the three notes I have written upon the subject. 

The south angle was filled up to the end of the piers and 
overlapped ; extensions to prevent this 600 ft. in length were 
soon overlapped ; and had 300 ft. been added in 1872 the gale 
of the 6th would have overlapped, and the further the overlap 
from the gates, the further from the power to move it. On 
this idea, and to extend with open work, or none, and to 
provide and advance an efflux between the solid work, to be 

ided by a low screen or toe work protected by dolphins, I 

ve worked, and find the theory holds in practice. Say, 
the sand lodged between the screens is y4,th of the who 
moved within the port area, then the efilux moving this, 
moves the whole for practical purpose, because the channel 
way is clear; the next high water waves reduce the entire 
surface of the sand an average, say, 6 in., precipitating it 
within the screens, to be in turn moved so that in a short 
time the whole is moved. Another feature, and probably 
unique, is this, the landwaters are collected in the rear of the 
dock, and held 5 ft. above high water mark of springs by this 
means ; not only is a head of water gained for more effectual 
flushing, but any vessel which passes over the cill upon the 
spring is maintained at this level during neaps (4 ft. lower), 
and so giving a single-gated dock the advantage of a double- 
gated or locked one, and quadrupling the number of vessels 
which could, not without this arrangement, be loaded, except 
over one another. We have thus the deeper craft loaded, 
moved from berth to centre with head to gates, ready to pass 
over the cill upon springs; others in the meantime loading 
alongside of the quays, and we can flush without lowering the 
dock water if we wish it. 

Other experiences bear also upon these notes: one, some 
years ago I was, as executive, engaged to carry out the 
designs of another engineer, a pier 600 ft. in length on the 
foreshore—a moving beach—and although its root was several 
hundred feet in advance of the general water line, and looked 
to the inexperienced favourable to the purpose intended, viz, 
to form an extended port within it, and although at the end 
there was about 28 ft. of water at springs, I did, before I had 
completed it, at times walk round it high and dry, and bad 
at others, to fill up the trench in the sand caused by the out- 
scoop along the weather side of its base, to prevent its total 
loss, and the angles filled. 

I an, Sir, yours truly, 
T. R. Wispen. 

Pentewan, St. Austell, January 20, 1873. 
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ex.-engineer, P.W.D., Government of India; and Mr. John | 


Hooper Waite, State Engineer of the Bhownugger Water 
Works, Kattyawar, India. It was announced that the 
Council, acting under the provisions of the bye-laws, had 


transferred Mr. Thomas Robert Winder from the class of | 


Associato to that of Member ; and also that they had recently 
admitted the following candidates as students of the Institu- 
tion, namely, Messrs. Gocnne Neill Abernethy, Joseph Samuel 
Beeman, George William Beynon, Walter Henry Cobley, 
Charles Henfrey, jun., Thomas Patch, Robert Pickwell, Ed- 
ward Stanhope Ratcliffe, Frank Stileman, Bernard Francis 
Wardell, and William Wright. 


| find my meaning, unless in the words “ another dam” for 
| “ Amsterdam.” 

I suppose that Amsterdam must be better drained for 
sanitary purposes, that the sewage must be lifted; and this 
| €xpense incurred, might be recouped in useful efflux at some 
| point within the North Sea Port, or about the end of its 
ns hence the suggestion that the drainage of Amsterdam 

effected through the dykes leading from the Zuyder Zee, 


We had Le-e on the 6th a which brought sands before 


nearer pondage, or the ory 4 stations. 








Tae Lorpoy axp County Banx.—Yesterday the annual 
general meeting of this company was held at the City Ter- 
minus Hotel. e report read showed that the net profits 
for the half year ending 31st December last, were 104,843I. 
9s. 6d., which, including the amount brought over from the 
last account, produced a total of 115,478/. Is. 4d. The 
directors recommended the customary half-yearly dividend 
of 6 per cent., with a bonus of 4 per cent., both free of in- 
come tax, leaving 14,9367. 8s. to be carried over to the new 
prc fi; and loss account. 4 
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MOVABLE TORPEDOES.* 


By Caprain J — Ericsson. ieaietiees 

mM A, KIRKLAND, “one 0! e boar 

er CO be Lay torpedo,” states in his semi-official 
addressed to the Army and Navy Journal, that the 

ary has approved of the Lay torpedo-boat tested at 
- rt. The tone of Cammander Kirkland’s letter leads 
com supposition that it had not been submitted to nor re- 
pa the sanction of the board previous to publication; a 
= ition by no means implying censure on Commander 
od for the course he has seen fit to adopt. The 
manner in which the subject has been presented of course 
does not influence the 5 fact laid before the country, 
namely, that the board approved of the torpedo-boat. 
namey: of this approval on the part of the distinguished 
officers appointed by the Navy Department to investigate 
the matter, I pro to examine the leading features of the 
ap oved of, and at the same time correct the erroneous 

me ce and serious mistakes of Commander Kirkland, re- 

ing my movable submarine to! 0. si 

Maritime nations have accepte the proposition that a 
successful introduction of a submarine structure capable of 
being pro lied rapidly and directed with certainty under 
water, wil. compel a complete change of the present system 





in the line of the axis of a torpedo-boat formed as shown 
in our illustration; the distance of the centre of gravity of 
the charge, indicated at C, being 3 ft. 4 in. from A. 

Before demonstrating what proportion of the explosive 
energy will be exerted against the armour plate, it will be 
necessary to point out that on igniting an explosive mass of 
spherical form, freely suspended in space, the resulting force 
acts in radial lines diverging in all directions from the centre 
of the mass, the energy diminishing nearly in the inverse ratio 
of the square of the distances. pressure or elastic force 
of the exploding gas will, however, diminish inversely as the 
cube of the distance, since doubling the diameter of a sphere 
will increase its volume eightfold. Bearing these facts in 
mind, it will be perceived on a mere cursory inspection of 
He. 1, that only a small proportion of the charge of 500 lb. 
will be effective against the armour plate. It will be readily 
understood that since the explosion radiates with equal 
energy in all directions, the explosive mass beyond the 
vertical line, x p, in the opposite direction to the armour 
plate, will not exert any force against the same; hence the 
250 lb. of the charge occupying the space beyond the line, 
x p, will produce no other useful effect than that of acting 
as an abutment to the other half; nor will the whole of the 
remaining 250 1b. be effective. Obviously the energy de- 
veloped within the sectors defined by the arcs, x d, and p n, 


FIG. 

















§ FEET 





Flic. 2. 





2 9 
ba i 


BESELASEL Loy 



















































































of attack and defence. But the original idea of destroying 
ships by explosive substances carried by rafts and similar 
structures floating level with the surface of the water has 
been long abandoned on account of their insufficient destruc- 
tive power and the facility with which their approach may 
be prevented by the party attacked. Now, the torpedo-boat 
tested at Newport resembles the abandoned plan in its two 
main features, namely, that its a proach may be easily pre- 
vented, and that the explosive pa =n is fired too near the 
Waterline, at a point where the armour of the assailed vessel 
fe the age resisting power. Commander Kirk- 
that 'y disposes of this objection by the assertion 
500 lb. of nitro-glycerine “would either send the vessel 
and crew to the bottom by tearing out the side, or else would 
%0 crush her in as to render her abandonment a matter of 
healthy necessity to her inmates.” As the utility of the 
thee boat approved by the board of officers senene by 
avy Department to inspect the same, depends altogether 
on the correctness of Commander Kirkland’s assertion just 
quoted, the question of efficiency of the explosive charge 
in the bow of the boat demands serious consideration. 
sould it be found that the expected destruction is a mere 
risionary expectation, the country may at some future time 
— failures attended by grave consequences. Let us, 
) Carefully investigate this subject. 

Fig. 1 represents a sectional plan of the side armour of an 
aay European ironclad ship of the low freeboard type, 
lang on of the top view of the hull of a torpedo-boat 26 ft. 
- and 8 ft. diameter, at the instant of contact with the 
K i armour. A charge of 500 lb. of explosive matter 

same specific gravity as water, will occupy 4 ft. 7 in. 





* From the American Army and Navy Journal. 











acts too obliquely to cause any appreciable destructive effect. 
The force acting in the direction of the radial lines, c d, and 
en, will also be quite ineffective, owing to the great space 
between the charge and the armour plate. The distance, ¢ d, 
being 4.4 times greater than c w, the energy of the explosion 
will be reduced in the ratio of 4.44.4 to 1; hence only one- 
nineteenth of the initial explosive energy will be brought to 
bear on the armourat dandn. Again, this tly reduced 
energy has to overcome the inertia of the body of the water 
intervening between wd, and on. The same argument 
applies to the energy acting through the lines, c f,and ¢ m, 
which will be reduced in the proportion of 3.23.2 to 1; 
hence only one-tenth of the initial force of the explosion will 
be brought to bear on the plate at fand m. It must not be 
pti that the water contained within the triangular 
spaces, a, w, d, and a, 0, m, will act as a water ram, trans- 
ferring the initial force of the explosion to the armour plate. 
The fact is that the explosion takes place so near the surface 
that the water contained within the spaces mentioned will 
be converted into spray, the inertia of whose particles will 
absorb much of the energy of the exploding gas without trans- 
mitting any destructive force to the armour. 

In addition, therefore, to the diminution of energy result- 
ing from the great distance between c and the points, d, n, f, 
m, &c., the inertia of the icles composing the spray tends 
to render the explosion ess. Pursuing the investiga- 
tion, it will be seen that not until we come to that portion 
of the charge contained within the radial lines, c g, and ¢ 1, 
can we show that the propagated energy is sufficiently in- 
tense to effect the opposing armour. But the explosive mass 
contained within these lines is only one-sixth of the entire 
charge, the mean distance from the armour plate being 
pone a) ft., while scarcely any portion of the change is in 





actual contact. The power of nitro-glycerine, it is proper to 
observe, has been greatly overrated owing to its destructive 
effect when in actual contact. Let us also bear in mind that 
apart from the want of contact, the explosion of the charge 
contained within the lines, ¢ g, and ¢ J, will be distributed 
over a circular area the diameter of which extends from g 
to 1, 2 ft. 9 in., hence dispersed over nearly 6 square feet of 
armour plate. 

Moreover, it will be perceived on examining Fig. 2, which 
represents a transverse section of an ironclad Si of the t 
before mentioned, and side elevation of a toi lo boat 26 fr. 
long and 3 ft. in diameter, that owing to the absence of a 
column of water above the boat, and the presence of an un- 
- resistance below the same, the exploding gases will 

directed upward. The destructive effect of the explosion 
will thus be still further reduced. Obviously then, unless it 
can be shown by actual trial that our demonstration is in- 
correct, the Lay torpedo will prove useless as a means of de- 
fence against ironclad ships of war. Accordingly, before’ or- 
ganising a new system of coast defence based on the con- 
clusions arrived at by the experiment at Newport, the Navy 
Department will find it indispensable to test the efficiency of 
500 Ib. of nitro-glycerine, applied asintended in the torpedo- 
boat, against a Hosting target of large dimensions represent- 
ing a ship’s side protected by 12-in.thickarmour. Of course, 
such a target must be backed by wood and an inner skin of 
plate iron, besides being braced in a manner that will give 
the same solidity and strength as that secured by the deck 
beams of an ironclad ship, 

Before dismissing the subject of explosive energy, it will 
be necessary to call attention to the fact that the contents of 
the torpedo-boat bear so large a proportion to the mass of 
the charge, that if the boat be immersed in an unyielding 
medium, the explosive am will be wasted by expansion 
to an extent rendering it wholly inefficient. The taper form 
at the bow evidently adds to the inefficiency of the explosion 
by reducing the volume of the explosive mass at the very 
point where the greatest destructive effect should be de- 
veloped. Our space will not admit of entering into a demon- 
stration on this subject; but I cannot omit adverting to the 
fact that, the energy of the explosion of detonating sub- 
stances of great intensity acts through relatively short 
spaces ; hence the great bulk of the torpedo-boat will be de- 
structive to efficiency under all circumstances. The small 
dimensions of my movable submarine comae (shown at Z 
and Y in Fig. 2), which led Commander Kirkland to commit 
such extraordinary mistakes concerning displacement, sta- 
bility, and power to resist the torsion produced by the rota- 
tion of the propeller, were dictated by the necessity of em- 
Ploying minimum bulk in order to insure maximum explosive 
effect. 


Having thus established the unsatisfactory nature of the 
destructive power of the torpedo-boat, let us next consider 
the means adopted for propelling and directing the same. 
The unreliable character of the _——- agent and the 
extraordinary complication of the mechanism applied within 
the — at, will be best understood by a careful pe-. 
rusal of the following extract from the description previous'y 
published in the Army and Navy Journal : 


“ We shall not undertake, without the aid of drawings, to 
explain to our readers the somewhat complicated details of 
mechanism and arrangement. It will be sufficient to point 
out the leading features of the plan. 

“The boat is divided into compartments. At the bow is 
the compartment intended for the explosive mixture. Next 
follows a compartment containing strong wrought-iron flasks 
filled with liquid carbonic acid. The pressure in these flarks. 
is 600 lb. per square inch, but they are tested, when manu- 
factured, to bear 1700lb. They contain, when charged, 
about 400 Ib. of acid. In the next compartment is the reel 
of wire cable, which is paid out through the bottom as the 
boat moves. This chamber is accessible to the water; but 
the tight bulkheads on either side prevent the entrance of 
water into either of the adjoining compartments, except in 
one place, where an adjusted cock, open while the boat is 
moving, and closed when she stands still, admits water ino 
an iron water-bottom under the flasks of carbonic acid, at a 
certain rate, just enough to preserve the uniform flotation of 
the craft, which would otherwise rise further and further out 
of water as the wire cable was reeled off. 

“Forward of this reel compartment is that in which the 
driving and steering machinery is located. This consists of 
two electric batteries, ‘reducers,’ for the carbonic acid gar, 
and a pair of oscillating engines. Still further forward is the 
mechanism for steering, which will be presently explained. 

“ The throttle valve is opened or closed by the operator on 
shore in this way: A current is made through one of the 
wires in the cable, having its cago connexions in a copper 
plate sunk in the earth near the battery, and a copper plate- 
on the boat, in contact with the sea water. This current is 
conducted through a small electro-magnetic apparatus, in 
which it determines the movement, on the principle of the 
galvanometer of a central armature. When the current is. 
reversed, the direction of this movement is reversed ; and in 
this way the course of a strong current from one of the boat 
batteries is directed upon one of two helical electro-magnets. 


The movement here produced is exactly on the principle of 
hi tes a valve ad- 





the ordin telegraph P ‘ 
mitting tha high pesamim gas behind a small piston, the 
movement of which opens the throttle valve proper. A 


reversal of the shore current changes the route of the local 
current, and in a similar way drawing the small piston back 
closes the throttle and instantly sto, the engine. The ap- 
paratus for steering embodies a similar principle, only that 
the alternate action of the helical magnets is made through 
the change of a valve, to admit carbonic acid gas to one or 
the other of the two small pistons, the motion of which moves 
the rudder arm right or left, putting the helm hard ‘ up’ or 
‘down.’ When the steering shore current is not reversed, 
but interrupted altogether, the rudder assumes, by virtue 
of an ingenious arrangement, the medium position of 
‘steady.’ 
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“We have told how the gas is carried in liquid form. 
There is enough of it to drive the boat two miles. it 
— as vapour, a great loss of temperature is the result, 
and this might diminish the pressure seriously. This evil 
has been experienced in other carbonic-acid motors, in some 
of which the volatisation of a part of the liquid froze the re- 
mainder, causing the pressure to cease altogether. It is 
counteracted in this machine partly by the large size of the 
wrought-iron reservoir or flask, partly by the method of con- 
ducting the gas past the reel com ent to the reducers, 
namely, through pipes running along the outside of the 
shell, and thus exposing a large ace to the water, which 
imparts some heat to the gas within. The same end is facili- 
tated by the use of the reducers. These are small flasks in 
which the gas is expanded before entering the engine. The 
pressure in the original flask is, as has been said, 600 1b. per 
7 inch, but this is reduced before entering the engine to 


Commander Kirkland cannot perceive that the mechanism 
thus described is at all complicated ; “in fact,” he says, “ its 
t value is in its extreme simplicity.” Now, the descrip- 
tion informs us that two distinct motors are n to start 
the third motor which actuates the propeller; that other 
motors are required to operate the rudder, and that in order 
to make good the weight lost by paying out the wire cable, 
an “adjusted cock” has been devised for ——~ water into 
the boat, opening while the boat is moving and closing when 
she stands still (a t mechanical achievement, experts will 
admit, provided this cock infallibly turns the right way at 


a : af 
ving out of sight the necessity of raising the torpedo- 
t partially out of the water after an experiment, the 
duration of which counts by minutes; opening its hull, 
breaking certain joints, removing the exhausted carbonic acid 
flasks, replacing the same with other flasks, to be in turn 
attached to the receivers; again hermetically closing the 
opening in the hnil and lowering the same into the water— 
leaving all this out of sight, and returning to the perusal of 
the description, we learn that owing to the great loss of tem- 
perature during the expansion the liquid in carbonic acid 
motors may freeze and the pressure cease altogether. This 
evil, it is stated, has been overcome in the torpedo-boat b 
the objectionable expedient of —_y the gas throu 
small pipes running along the outside of the shell, in order 
that the gas within may absorb heat from the sea. In the 
face of such complication of mechanism, in which a defective 
joint, or an accident to the exposed external pipes, renders 
the entire structure useless, Commander Kirkland, one of the 
board ordered to inspect the Lay torpedo, says, that its great 
value is in its “ extreme simplicity.” 








NORTH OF ENGLAND INSTITUTE OF 
MINING AND MECHANICAL ENGINEERS, 


The following is the Address delivered by the President, Sir 
W. G. Armstrone, C.B., LL.D., D.C.L., F.R.S., &., to the 
Members of the North of England Institute of Minin 
and Mechanical Engineers, at the meeting held at the W 
Memorial Hall, Newcastle-on-Tyne, on Saturday, the 1st 
inst. 

Gentiemen,—The North of England Institute of Minin 

and Mechanical Engineers was, in its origin, a society limi 

in its scope to the discussion of subjects belonging to the 

practice of mining, and, especially, of coal mining. At that 

period, the working of voal and other minerals was carried 
on with less aid from machinery than at present, and the 
district in which the society is located, was not so distin- 

uished as it now is for the practice of mechanical engineer- 
ing in all its branches. Hence, the society, in its growth, 
has gradually assumed more and more of an engineering 
character; and my recent election, as your president, in- 
dicates that mechanical science is no longer regarded by the 
members as secondary, or merely subsidiary, to the practice 
of mining. But we must guard against this tendency of 
the engineering element to outgrow the mining element of 
this Institute. We must not forget that we are situated in 
the very heart of the coalfield which, more than any other, 
has rendered England b ny vy as a producing nation, 
and that, notwithstanding the increasing magnitude and 
importance of the engineering works of this district, the 
raising of coal is still foremost amongst the industries of the 

North, both as regards the extent of the interests involved, 

and its im ce to the general poaney of the nation. 

For these reasons, although I come before you as the first 

president of this Society elected from the seaks of mechanical 

engineers, I shall, in this address, make coal the principal 
topic of my remarks, including however, mechanical appli- 
cations associated with its use, or involved in its production. 

As I shall speak of coal in an economic as well as in a 
technical t of view, I cannot well avoid making some 

fe its p t excessive cost, because coal, like every 
thing else, must be governed in the extent of its application 
by its price in the market. In addressing an institution, so 
largely composed as this is of colliery | aap it is not 
an agreeable task to dwell on the evil of dear coal; but our 

Institution is not a commercial one, and I must speak of this 

subject, not as affecting individual interests, but as bearing 

upon m ical art and national prosperity. 

For many years past the consumption of coal has been in- 
creasing at the rate or about 4 per cent., per annum, com- 
_— in the manner of compound interest. We are all 

amilar with the cumulative effects of compound rates of 

increase; and it is easy to see that if the consumption of 
coal continued to advance at this rate, we should speedily 
arrive at impossible quantities. Thus, in 18 years our 

present enormous consumption would be doubled; in 36 

years it would be quadrupled; and in 54 years it would be 

eight times greater than at present. It is clear, therefore, 
that our consumption has been increasing at a rate which 
eduld not bly last. If nothing else was destined to 
arrest it, a failure of mining labour was inevitably approach- 
ing to have that effect; but a few years would probably have 
yet elapsed before the number of became inadequate 





to meet the required demand, had not the miners precipitated 
the event by restricting the hours of work. 

The hours of mining labour in this district twenty-five 
years ago, were nine per day. At a subsequent date, they 
were reduced to eight, then to seven, and, finally, to six. 


seems doubt‘ul whether more than ten can now worked, 
consistently with the very proper limitations of the recent 
Coal Mines Act, in regard to the labour of the boys. The 
full hours per fortnight, will, therefore, at the most, be sixty- 
six, or thirty-three hours per week of labour at the face of the 
coal; but as it is only the steadiest men that work full time, 
the average time will, of course, be considerably below that 
limit. Iam not aware to what extent reduction of time has 
been carried in other parts of En land; but we hear of the 
same policy of restriction either of time or output, or of both, 
being put in practice in all the important coal districts. I 
do not sup that the average output, per man, has fallen 
off proportionately to the reduction of hours. The men work 
hard, even harder than formerly, while at their post; but it 
is impossible that so t a reduction of working time can 
have taken place without so lessening the output, per head, 
as to cialis , in a great degree, the increase of production 
due to the numerical growth of the mining population. 

Under these two conditions of increasiag consumption and 
restricted labour, we have reached a point at which the de- 
mand has overtaken the supply. As yet, the deficiency 
cannot be =. for it has only very recently become 
apparent. nsumption does not advance by jumps; and 
we may assume that if a progressive increase of 4 or 5 per 
cent. per annum could have been maintained in the produc- 
tion of coal, a balance would still have existed between suppl 
and demand. Though production has ceased to keep up with 
demand, it has not, so far as we can judge, actually receded, 
and it would, therefore, appear, that a small addition to the 

resent supply would restore the equilibrium. But small as the 
Sedcieney must be, it is sufficient to create a sense of scarcity, 
and, as a consequence, to send up prices to a famine pitch. 

The situation is a grave one, and the public has not yet 
fully realised how very grave it is. Taking the present con- 
sumption at 110 millions of tons (exclusive of exportation) 
and estimating the extra price to consumers at 8s. a ton over 
all, the annual loss to the community from the additional 
cost of fuel, amounts to 44 millions sterling. Hada Govern- 
ment tax of 44 millions been levied upon coal, in addition to 
existing taxation, the effect would have been regarded as 
utterly ruinous, not only in regard to its prodigious amount, 
but on account of its repressive effect upon every kind of 
production. Yet, it isa fact, that we are now paying the 
equivalent of such a tax, with this unfavourable difference, that 
the money does not go into the coffers of the nation. Whether 
it chiefly goes to coal-owners or coal-miners, is a question 
which 1 need not discuss; but I may observe, that the re- 
strictive action of the men has benefitted their employers as 
well as themselves, and that the public are the only sufferers. 
Coal-owners have long been aware that limitation of quantity 
was the only effectual mcde of raising price, but they have 
never been able, by their own action, to maintain a restricted 
production. At last their workmen have done it for them, 
and we see the result. 

Whether the trade of the country will bear up against the 
heavy burden of dear coal, combined as it is with dearness of 
other products, arising from similar causes in other industries, 
is a question on which I shall not attempt to prophecy. It 
will be more to the purpose to consider what can be done to 
mitigate the evils under which the nation is now labouring in 
regard to the price of coal. It is vain to appeal for relief 
either to coal-owners or coal-workers. Self-interest is the 


the market price. However generous a man may be, he will 
not exhibit his generosity by selling an article below its 
value. Speaking, then, as one of the public and not as a 
coal-owner, I say, we must strive to economise the use of coal ; 
8 — as President of an Institution of Mining and Me- 
chanical Engineers, I say, we must endeavour to make u 
for the deficiency of human labour, by a more extended use 
of machine labour. 

The waste of coal, both in domestic and manufacturing use, 
is a threadbare subject ; but there never was a time when its 
consideration was of so much importance as at present. The 
small a of supp re which is now so violently stimu- 
lating the market, would be just as effectually expunged b 
——- consumption, as by increasing production f 
on the one hand, the mining population could easily, by a 
few hours addition to their weekly labour, restore the equili- 
brium between supply and demand, so on the other hand, 
consumers, taken as a body, could do the same thing, by dis- 
continuing, in a small degree, those reckless habits of wasting 
coal to which they obstinately adhere. 

The consumption of coal takes place under three great 
divisions, each absorbing about one-third of the whole pro- 
duce: 1. Domestic consumption ; 2. Steam engine consump- 
tion ; and, 3. Ironmaking and other manufacturing processes. 
In the first two divisions the waste is simply shameful ; ia 
the third it is not so great, but still considerable, though in 
some processes, and especially in the smelting of iron, 
economy of fuel has been so diligently pursued, that there 
remains but little apparent scope for further saving. 

I shall not dwell on the waste of coal in domestic con- 
sumption, as it is scarcely a subject for engineers ; but the 
circumstances of the times are such as to forbid my passin 
it unnoticed. It is impossible to conceive any system of 
heating a dwelling more wasteful than that of sinking the 
fireplace into a wall directly beneath the chimney, which 
carries off the products of busti Nothing can be 
clearer than the advantage to be gained by merely advancin, 
the ae ower a little into the room, and constructing it wi 
proper heating surfaces, as in the “ Gill stove,” and in many 
other stoves acting on the same principle. There is no oc- 
casion to shut out the fire from view. Neither is there any 
difficulty about ventilation, since fresh air can easily be in- 








troduced from the exterior by a pipe delivering its suppl 
against the heated plates, so as to temper the air before it 


| 





enters the room. By this simple and unobjectionabl, 
parture from the conventional fireplace, the quantity of eng 
uired to produce a given heating effect might easi] be 
reduced to one-half, and still greater economy be 
effected by the use of hot-water apparatus, which, 


Hither, the men have worked eleven days a fortnight, but it | has the objection of being too costly in first outlay to admit 


of very general application. For cooking purposes, also, the 
consumption of coal is in most houses equally extra 

and I may add, equally inexcusable, since the means o 
vention are attainable by the adoption of known 

ww! appliances for concentrating the heat upon the work tp 
be done. 

A more appropriate subject for the consideration of thi, 
Institution is the wasteful employment of coal for steam 
power. The steam engine is, at best, a very imperfect mg. 
chine for utilising the mechanical power of heat, for in no 
case do we realise more than one-tenth of the theoretic 
of the fuel. But the difference in economy between our bat 
steam engines and our worst is enormous, and unfort 
by far the most numerous class belong to the category of thy 
worst. In the best kind of engines, the consumption of ¢o4] 
per horse power per hour is rather less than 2 lb., but there 
are thousands of steam engines in daily use which burn from 
12 to 14]b. per horse power. This excessive wastefulneg 
arises from defects, both in the mode of raising the steam, 
and in the mode of applying it. Theoretically, 1b. of coal 
is capable of evaporating 13 lb. of water, but the conclusion 
arrived at on this subject by the late Royal Commission og 
the duration of coal, was that in practice 1 |b. of ordi 
coal did not, on an average, evaporate more than 4]b, of 
water. The causes of this deficient result are perfectly un. 
derstood, and, therefore, ¢annot b2 excused by ignorance, 
They are, insufficient boiler surface to absorb the heat, in. 
sufficient steam space to allow of a complete separation of the 
steam from the water, unclothed boilers, and imperfect com- 
bustion of the fuel, arising from badly-constructed furnaces 
and from bad firing. The defects in the mode of applying 
the steam, or, in other words, the defects which belong to the 
engine, in contradistinction to the boiler, are equally well 
known, and equally remediable. The steam, to begin with, 
should be taken from the boiler at a much higher pressure 
than is usual. It should be admitted upon the piston at the 
full boiler pressure, and allowed to expand in the cylinder 
until its power is practically exhausted. The cut-off valves 
should be close to the ends of the cylinders, as in the Corliss 
arrangement, so as to leave the smallest possible amount of 
space between the valve and the piston when commencing its 
stroke. Finally, the cylinder should be steam jacketted to 
prevent its cooling during the expansion of the steam, and 
thereby causing condensation on the next admission of 
steam. Nobody disputes these requirements of a = en- 

ine, and yet how few engines there are in which these con- 
Sitions are fulfilled. The responsibility, however, for this 
waste of coal lies more with the users p with the makers 
of steam engines. Old-fashioned engines are retained in 
use, partly on account of the outlay involved in replacing 
them, and partly from a dread of novelties and refinements 
requiring more care and delicacy of treatment than steam 
engines commonly receive. Even in replacing old engines, 
the repugnance to any increase of first cost, and the distrust 
of departures from long-tried patterns, powerfully tend toa 
conservation of antiquated types of steam engines. i 

As an encouragement to those who contemplate reforming 
their engine power, I may state what my own experience has 
been of the advantage of so one. The engines and boilers 
originally applied at the Elswick, Works, though representing 





a fair average of efficiency, were of the simple description 
then almost invariably in factories. My firm, like 


ruling principle of trade, and it is visionary to expect that , others, was naturally averse to changing them, on account of 
men Will sell either labour or the produce of labour for less than | the expense of so doing ; but about two years ago they deter- 


mined to begin the renovation of all their old engines by 
putting down, as a first instalment, two large engines of the 
Corliss pattern, to do the work previously performed by ten 
smaller engines. These two Corliss engines are now both at 
work. They have boilers of the best construction, and are 
fitted with various accompaniments favourable to econom of 
fuel, including Jukes’s arrangement of mechanical firing. One 
of these engines uses 24 tons of coal per week, against 60 
tons used by the engines it has superseded. The other ap- 
—_ to be doing equally well, but I have not the necessary 

ta for making a similar comparison. Assuming 
economy effected to be the same in both cases, the aggregate 
saving of coal amounts to 72 tons per week. The numberof 
firemen required is also much diminished, and the general 
result is, that notwithstanding the enormous rise which hat 
taken place in the price of coal, the required steam power 8 
now obtained at a less cost than before, after allowing for 
interest on the capital expended. ; 

Thus, then, the consumers of coal, as well for domestic use 
as for steam engines (under which two heads about two- 
thirds of our whole consumption are comprised), have it 
their power to economise their use of coal to an enormous 
extent, without any diminution of effect. In metallurgicsl 
and other manufacturing pew there is also room 
much saving of coal; but I must not extend my observations 
‘into that division of the subject. Sgocking 
eonsumption in all its branches, there can be 
without carrying economy to its extreme limits, all 
we now realise from coal could be attained with half 
quantity we use. Ifa reduction to that, or any approximat 
extent, were effected, we should hear nothing more of scarcity 
or prohibitive prices for many years to come. 

(To be continued.) 








Battrwore Barpex Company.—This company has, 
its organisation, built over 100 bridges and viaducts, 
ing in length upwards of 9 miles, and containing 13, 
of steel and iron, in addition to several million cw’ 
timber and masonry. The company’s list of bridges 
pen one draw span 366 ft. long, and one viaduct in 

merica which is said to be tho highest in the 
Details as to this viaduct, which occurs on one 
Peruvian Railways, were given in @ recent impression 
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ANTICIPATED INVENTIONS. | 
Bom No. III. 
p Railway.—The apparatus we are 
Hodgeee scribe should properly have been ap- 
vended to our previous article. (See ENGINEERING 
Ly xiv., page 301.) Though: not approaching so 
ie sol “to Mr. Hodgson’s contrivance as that 
ered we there described, it nevertheless pos- 
paces a certain amount of interest for our pre- 
poor purpose. It was communicated to Dr. Hooke 


block of wood, and drove it down with an axe, 
and then with an iron rod pushed out the wooden 
int.” 

Gale's Protected Gunpowder.—No small stir was 
created about seven years ago by a series of highly 
sensational experiments tending to show that acci- 
dental explosions of gunpowder would speedily be- 
come things of. the past. Mr. Gale’s process was 
extremely simple, consisting simply in interposing 
particles of some inert substance between the grains 
of gunpowder so as to prevent the spread of com- 
bustion from one to the other. Each grain is, so to 





in 1692 by Sir Robert Southwell, who saw it at 


work at Brandenburg. The following description | 


is extracted from Derham’s ‘‘ Philosophical Experi- 
ments and Observations of the late eminent Dr. 
Robert Hooke.” London: 1726. a the basket. to 
be filled; J the basket emptying itself by the lower 
part of it hitting against the axis of the two pulleys, 
}; ¢ the filled basket passing from a to 4, supported 
by the pulleys, #; d the empty baskets returning 
without any support between the extremes; e¢,¢, e, 
the rope carrying the filled baskets; A, /,/, the 
same rope returning them empty; g the pulley, at 
the filling end, supported by the post, m; A the 
pulley at the emptying end, supported by the post, 
k, and turned by the handle, ¢; / the post to w 
port the interposed tressels, n. Fig. 2.—d, 6, the 
two pulleys fastened on; r,7, an iron axis to be 
turned by i, g, a winch ; ¢,¢, the rope lying in its 
tapering edge, as shown in Fig. 3; 0,0, the basket 
hung by its handles; p,p, a stick tied with pack- 
thread on to the rope, ¢,e,e,e. Fig. 3.—g,g, the 
shape of the edge of the pulley, expressed in the 
first figure by 4, which is grooved with a tapering 
groove, that may hold the rope on which is tied ; e, 
the stick thrust through the handle, /,/, of the 
basket. Fig. 4.—a the rope on which is tied ; 4, the 
stick, thrust through the handles of the basket ; c¢, c, 
the truckles’ edge, hollowed with a half round, 4, 
for the rope to run on. 

No particulars are given as to the quantity of 
work performed by the actual machine, but the 
author says that “‘ by this way "tis easy to transport 
earth, sand, &c., 1, 2, 3, 4, or 500 yards, whether 
ascending or descending ; and, I conceive, two men 
can do more than six in the common way.” 

Norton’s Tube Well—I€ we may rely upon the 
various reclamations which have ap ms | from time 
to time in the American and Continental journals, 
the tube well, or drive well, as it is sometimes 
called, is not so very novel after all. It must, how- 
ever, be remembered that the claims in Mr. Norton's 
specifications (No. 298]. a.p. 1867, and No. 699, 
4.D, 1868) do not apparently include the simple 
principle of driving a tube into the ground to obtain 
water, but refer rather to certain arrangements of 
the driving mechanism, and to the eae clear- 
ing the tube. It is stated in the Annales du Génie 
Civil for 1868, p. 604, that a French patent was 
granted to Morel for a tube well on the 5th of 
April, 1864, No. 62,473, and that a well of the kind 
was sunk in the patentee’s garden at Bordeaux in 
Pr It was 8 metres deep, and. consisted simply 

& gas pipe terminated by a perforated end. The 
specification has, however, not been published. Ac- 
cording to a letter, which ap in the Scientific 
Anerican of October 16, 1869, p. 248, the tube well 
Tha im use at ‘Syracuse, New York State, between 
+o and 1847, and a long description is given of 

. method of driving the tube and clearing the end 
1860 it had been sunk to the requisite depth. In 
abow a J. S. Parker, the pro ome of the letter 

@alluded to, had occasion to sink a well for his 


speak, isolated from its fellows, and when the gun- 





powder is required for use the protective substance 
removed by sifting. The claim in Gale’s patent 
(No. 1679 A.D. 1865) is as follows: ‘‘ The combin- 
ing or mixing with gunpowder, for the purpose of 
rendering it unexplosive, fine dry unexplosive powder 
which is capable of being separated from the gun- 
owder when it is requiredfor use.” Ivory or 
te black only:are mentioned in the provisional 
specification, but in the final specification the in- 
ventor states that glass powder is preferable on 
account of its cheapness. The patent. was, we be- 
lieve, a very profitable one to Mr. Gale, who sold 
it to a joint-stock company for a good round sum. 
That it has disappointed public expectation is 
evident from the fact that the proprietors did not 
think it worth while to pay the seventh year’s stamp 
duty to carry it on to the, full term of the grant. 
Without the smallest wish to deprive Mr. Gale of 
any credit to which he may be entitled for the per- 
severing manner in which he brought his invention 
before the public, and for the striking experiments 
by which he demonstrated the soundness of his 
theory, we cannot admit that his invention was al- 
together original. Mr. Plummer, Mr. Gale’s bio- 
grapher complains of the manner in which persons 
have attempted to depreciate his claims, At page 
264 of his ‘‘Story of a Blind Inventor,” Mr. Plummer 
says: ‘* Let aman once make a discovery and there 
will instantly arise a whole host of claimants to rob 
him of the honour and profit to which he is entitled. 
In Mr. Gale’s case, fortunately, the facts were too 
clear to admit of question; and for once at least, 
the inventor has been allowed to reap the credit of 
his labours and ingenuity.” Such partiality may be 
excusable in a biographer, but we very much doubt 
whether a cold-blooded Board of Examiners would 
not have arrived at a somewhat different conclusion 
as to the originality of Mr. Gale’s process had their 
attention been directed to Piobert’s paper in the 
Comptes Rendus of the French Academy of Sciences 
for February 24th, 1840, (vol. 10, page 320). The 
a of preventing the explosion of gunpowder 
y filling up the interstices between the grains 
with some inert substance is there clearly laid down. 
The question was taken up by Professor Fadéieff, 
of the School of Artillery, at St. Peterburgh, who 
read a paper before the French Academy on the 
17th of June, 1844 (Comptes Rendus, vol. 18, page 
1148), in which he gave the results of a series of 
detailed experiments. Beyond recommending the 
protected gunpowder to be compressed for the 
double purpose of saving space and preventing the 
gradual separation of the charcoal powder by shocks, 
there appears to be no difference whatever between 
Mr, Gale's process and that clearly described in the 
two memoirs above quoted. It must be recollected 
that these are not merely suggestions, but that they 
are the results of actual experiment. They are, 
therefore, removed from the category of that vague 
theorising which has often been most unjustly 
brought forward as an anticipation of a real and 
rfect invention. The subject does not appear to 





ywn use. “ He employed for this two old 
locomotive fines, which he had welded together, 
making a pipe 16 ft. long. This he pointed with a| 


ve attracted much attention here at the time, and 





made in the lower part of the furnace, and the 
products of combustion, passing through the stones 





the only mention of it which we recollect was in 
the “‘ Year Book of Facts” for 1845, 


192. 
Brushing Hair by Machinery.—The highly success- 


ful and simple apparatus for brushi now 80 
erally used, was patented in 186% by Mr. E. G. 


amp (No. 657), the claim in the specification 


being ‘‘the construction and employment of circular 
brushes, whether 

the human hair and ski 
in manner hereinbefore described.” The driving 
mechanism described by the inventor is a belt, but 
curiously enough no 
belt bein, 
elastic belt” being incidentally mentioned in the 
specification, there is nothing to show that the belt 
differs from those ordinarily used. We are not 
aware that Mr. Camp’s patent was ever contested 
on the ground of want of novelty, but there appears 
to be something in the prior patent of Davy and 
Taylor (No. 2368, October 14, 1853), which would 
perhaps have caused an omniscient Board of Ex- 
aminers to pause before 
cation. 
a word about hair brushes, their claim being for 
‘the peculiarmechanical application of flesh brushes 
and other brushes, as described.” 
apparatus consists of a circular brush actuated by 
a coiled spring, suitable gearing being interposed to 
give a sufficiently rapid rotary motion to the brush, 
We have here, then, the principle of a rotating 
circular brush applied to the brushing of the skin 
and it is a question for argument whether a ban 
is or is not a ‘‘ mechanical equivalent” for a coiled 
spring. As to the application to the brushing of 
t 


etised or not, for brushing 
, made to act substantially 


special feature is made of the 
elastic, and but for the fact of ‘the 


granting Mr. Camp’s appli- 
It is true that these inventors do not say 


One form of the 


e hair it might be argued that it was included 


under the ‘‘ other brushes” mentioned in the speci- 
fic — although this claim would perhaps be held 
to be b 
Examiners might say that as all, or nearly all, parts 
of the body are covered with hair, a flesh brush is 
also a hair brush. Further than this, the head is 
undoubtedly covered with flesh, and there is nothing 
— the application of 
es 


on the ground of. generality), or the 


aw | and Taylor's 
-brush to that portion of the body. We do not 


express any opinion on the point at issue, but merely 
give an outline of the points which would probably 
aa themselves to the Examiner who mig 


ht 
ave been called upon to decide upon the novelty 


of Mr, Camp’s invention. 


Siemens’ Regenerative Furnace.—We have alluded 


in a former article to the rejection of Mr, Siemens’ 
application for a patent in Prussia for his regenera- 
tive furnace on the ground of its resemblance to a 


articular form of medieval warming apparatus. 
hatever we may think of the wisdom of the 


officials in the patent office at Berlin, we cannot deny 
that they possess a great amount of ingenuity in de- 
tecting resemblances, and their industry is apparent 
from the fact that only one buildingis knownin which 
this form of warming apparatus has been employed, 
It occurs at the palace, abbey, or preceptory at 
Marienburg, in Prussia, which formed the head 
quarters of the Teutonic Knights, and is supposed 
to belong to the latter half of the fourteenth 
century. We give an illustration of a simple form 
of the apparatus as applied to the warming of two 
rooms in the building in question. 


A fire was 


ne 
CR. 


\ 





\ MY 


laced in the upper division, escaped into the flue. 
hen the stones had become thoroughly heated the 


fire was extinguished and the flue closed by a 
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damper. The apertures in the floors of the apart- 
ments to be warmed being now opened, cold air 
was allowed to pass through the heated stones, and, 
becoming warmed in its , entered the floor 
of the rooms through the apertures before men- 
tioned. Some of these furnaces were tried a few 
years back, and where they had not been meddled 
with or pretence of ‘ restoration” were found to 
be perfectly effective. Apart from the interest 
which the apparatus possesses in connexion with 
the subject in hand, it is, we think, valuable as 
evidence of the possession of a considerable amount 
of ingenuity by the architects of that early period. 
It is quite different in principle from the + 5 
so frequently discovered in the remains of Roman 
villas both here and in other countries. 

It only remains for us to say, by way of conclu- 
sion to this series of articles, that our object was 
not to adjust the claims of rival inventors, nor was 
it to give instances of the frequency with which old 
schemes are brought forward as new. We have 
simply endeavoured to show, and we think with some 
amount of success, that several well known and in 
some cases highly important patents would have had 
@ very narrow escape had they been submitted to a 
Board similar to that with which we are threatened. 
Cautious persons may well view the proposed system 
of previous examination with a certain degree of 
ae, lest it should by chance be the means 
of giving a serious check to the progress of inven- 
tion. e trust that those inventors who have 
taken part in the agitation will forgive us if we 
remind them of the fate of the frogs who demanded 
aking. We are, however, by no means gous to 
moderate and well-considered reforms in the patent 
laws, and in spite of the beneficial alterations made 
during the last twenty years, much remains to be 
done. The Patent Office does not seem quite alive 
to the requirements of inventors, or if it nen 
what is wanted, lacks the power, and perhaps the 
nece energy and ability, to carry it out. We are 
tedeed cbwast afraid that the authorities have been 
so occupied in regarding their own perfections as 
reflec in the good-natured criticisms of their 
friends, as to be quite lost to the necessity of making 
the vast store of erudition contained in their archives 
even more accessible than it is at present. 





TELEMETERS. 
(Continu:d from page 90.)* 

THERE have been many philosophical discussions, 
dating back to a tolerably remote period, with 
reference to the mode in which the idea of relative 
distance is conveyed to the understanding through 
the medium of sight. 

In order to exhibit the opinions entertained on 
this subject at different periods, we shall give a few 
short extracts from works on optics in which this 
matter has been treated of. 

“« System of Opticks,” by Robert Smith, L.L.D., 
Cambridge. Published 1738 : 

“The apparent distance of an object, perceived 
by sight, is an idea of a real distance usually 
measured by feeling, as by the motion of the body 
in walking or otherwise, and is suggested to the 
mind by the apparent magnitude of the object in 
view, if seen alone (asa bird in the air, or as an 
object in a telescope or microscope) ; but if it be 
seen with other chieue, as it usually happens, its 
distance is suggested both by its own apparent 
magnitude, and by the apparent magnitudes of 
other ordinary objects obliquely extended between 
the eye and the object in view, as the surface of 
the ground, rivers, walks, highways, hedges, and 
ditches, or the houses in a street, or the walls and 
ceiling of a room, or the sky overhead. For what is 
apparent magnitude, or apparent extension of an 





* The following errata have tobe corrected inthe last article 


on “ Telemeters,’ , 90: 
1. For ~ glass, A,” read “eye glass, 2.” 
2. For “ Bigs. 56, 56,” read “ Figs. 55, 56,” 
8. For “ General Schav horst,” read “ General Scharn- 
4. For “Colonel C. de Wecker,” read “Colonel C. ‘de 
Decker.” 


er. 
4. For diagram on third column, page 90, substitute 


a 








object, but the apparent distance of its extremities 
from one another, and what is the apparent distance 
between two objects in any situation, or between 
one object and the spectator himself, but the ap- 
parent extension of intermediate objects? And since 
they are seldom seen alone excepting through 
glasses, it cannot be doubted, but we estimate their 
distances from one another and from ourselves by 
our ideas of the magnitudes of those intermediate 
objects; and every one knows that surveyors, 
gunners, travellers, and all sorts of artificers, 
who are conversant in measuring distances, are 
able to make a truer estimate of distance by 
the eye, than others that have not had so much 
experience ; sometimes, indeed, without attending to 
those oblique surfaces, we are sensible of the 
approach of a body by the increase of its own 
apparent magnitude, and on the contrary ; and 
sometimes we are also sensible of it when the body 
is at rest, provided it be known and familiar to us. 
For bodies are distinguished into sorts chiefly by 
their shapes and colours, and we reckon them small 
or great, not in comparison with bodies of another 
sort, but with one another; and having found by 
experience that certain quantities of apparent 
magnitude of a known body are constantly attended 
by certain quantities of distance, the sensation of 
the magnitude of the body immediately excites the 
usual idea of its distance, which is also evident in 
oblique surfaces as well as of those that are perpen- 
dicular to the eye. For the ideas of variable dis- 
tances must either mediately or immediately be 
excited in the mind by certain variable sensations 
caused by some certain variations in the pictures 
upon the retina; but while the distance of the 
object varies, nothing is varied in its picture except- 
ing its magnitude ; its figure, colour, brightness, 
and distinctness receive no sensible variation in 
most cases ; and for one idea to excite another, every 
one knows it is sufficient that they have constart!y 
been observed to go together, as in languages. and a 
thousand things besides, . . . 

‘* When the eye is fixed, and a fixed line is extended 
from it, the divergency of the rays from different 
points of that line is neither distinguished nor so 
much as perceived by sense by persons that see dis- 
tinctly. It is a rational deduction from sense which 
informs us that rays diverge from the points of an 
object, which the majority of mankind are entirely 
ignorant of, and the ancient philosophers, who 
thought that something like rays proceeded from 
the eye to the object, could distinguish distances 
as well as we, therefore the divergence of rays from 

ints at different distances is not the medium which 
introduces the ideas of distances into the mind. 
Sometimes, indeed, there are degrees of distinctness 
and confusion consequent upon it, but their relation 
to distance, as I said before, is not perceived. . . . 
It is also matter of fact in painting and perspective 
that our sensible ideas of the places of the objects 
in the picture are quite different from our rational 
ideas of the places from whence the rays diverge, 
and the difference in these ideas is caused by the 
different apparent magnitudes of the known objects 
represented in the picture. It is alsofevident that 
our sensible ideas of the places of the remoter 
parts of a long walk or gallery, and of the 
clouds overhead, and of all celestial bodies, are quite 
different from the rational ideas of the places from 
whence the rays diverge. Neither is distance sug- 
gested to the mind by the magnitude of the angles 
in a triangle made by the optic axes and the in- 
terval between the eyes. For these angles are all 
varied by turning the head sideways while we look 
at an object, till at last we see it at the same distance 
with one eye as with both ; which shows also that 
the faint and confused appearance of collateral ob- 








jects does not alter our ideas of their distances, nor 
is distance suggested by feeling the turn of the eyes 
in widening or contracting the interval between the 
upils, when we direct them to different places. 
For the place of the object is generally perceived 
by a side view, before we direct our eyes to view it 
more distinctly. From what has been said it appears 
to me that the ideas of distance are suggested to the 
mind by the ideas of the magnitudes of objects.” 

Thirty-four years after the above was written, we 
find the following: ‘“‘The History and Present 
State of Discoveries relating to Vision, Sight, and 
Colours,” by Joseph Priestley, LL.D., F.R.S. Pub- 
lished 1772 : 

“That we do not judge of distance merely by 
the angle under which objects are seen is an ob- 
servation as old as Alhazen, who mentions several 
instances in which, though the angles under which 
objects appear to be different, the magnitudes are 


universally and instantaneously deemed not tohe 
so; and Mr. Robins clearly shows the h . 
of Dr. Smith to be contrary to fact in 1 a oo 
common and simple cases. In microscopes, he 

it is impossible that the eye should jlo “7, 
ject to be nearer than the distance at which jt 
viewed the object itself in proportion to the degre: 
of magnifying ; for when the microscope magnifies 
much, this rule would place the image at a dj 

of which the sight cannot possibly form 
opinion, as being an interval from the eye at whieh 
no object can be seen. In general, he says jy 
believes that whoever looks at an object through, 
convex glass, and then at the object itself yj 

the glass, will find it appear nearer in the latter ogg, 
though it be magnified in the glass ; and in ¢: 
same trial with the concave glass, though by the 
glass the object be diminished, it will appear near 
through the glass than without it. 

“*Montucla also, who seems not- to have bee 

acquainted with Mr. Robins’s writings, declans 
himself dissatisfied with Dr. Smith’s hypothesis 
concerning apparent distance. He thinks that, 
contrary to what is advanced by Dr. Smith anj 
other opticians, he can demonstrate what we have 
seen to have been asserted by Mr. Robins, that 
when an object is seen through a convex lens itis 
imagined to be further off than when it is seep 
with the naked eye. Let a convex lens, he says, be 
placed upon a written paper or any other object, 
and if it be removed to a greater distance it will 
appear to go further off in proportion as it grows 
bigger. If this do not convince them, he thinks 
the following experiment, by which he brought 
many persons to think as he did upon the subject 
cannot fail to give them satisfaction: He bade 
them look downwards through a convex lens upon 
the edge of a table, and then endeavour to touch 
it with their finger, and there was no person who 
did not reach too low for that purpose, whereas 
they would not have reached low enough if they 
had imagined it to be nearer than before. 
Had our author written a little later, he would have 
seen some new light thrown upon the subject by 
M. Bouguer, who adopts the general maxim of Dr, 
Barrow in supposing that we refer objects to the 
place from which the pencils of rays seemingly con- 
verge at their entrance into the pupil.” 

The above can hardly be accepted as a fair refu- 
tation of Dr. Smith’s doctrine, for the examples 
given may be taken as exceptional cases exhibited 
under circumstances with which those experimented 
upon were not habitually conversant ; whereas Dr, 
Smith speaks chiefly of the objects, with the ap- 
pearance and corresponding relative distance of 
which we are constantly familiar. Our next and 
last quotation is from a ‘ Treatise on Optics” by 
Henry Coddington, M.A., Fellow of Trinity College, 
Cambridge, published 1825 : 

‘‘ It is undoubtedly experience alone that enables 
us to judge of the magnitudes and distances of 
objects by the sight, though the precise manner 
which this takes place has never yet been satisfac- 
torily determined. All that the eye furnishes in the 
first instance is the angle plane or solid, subtended 
by an external object ; if this were the only criterion 
afforded, we should, of course, often imagine a sm 
object to be larger than another greatly exceeding 
it, if the former were placed so much nearer the 
eye, that it would mask the other, if they were m 
the same line from the eye. Now we know perfectly 
well not only that children make constant mistakes 
of this nature, but that men are very often deceived 
when placed in situations in which they have not 
had previous experience, to modify their observa- 
tions. For instance, a native of this island p 
for the first time of his life among the Alps, forms 








the most absurdly incorrect notions of the distance 
and magnitude of the parts of those scenes, which 
are so much more extended than any to which he 
has been accustomed. An easier illustration of this 
may be had by ascending any eminence much greave? 
than those which one is accustomed to look from. 
It is almost impossible to imagine that the human 
beings one sees below are of the same size as ones 
self, till a few minutes’ consideration dispels the 
delusion. The different means by which, ac 

to Harris, we are enabled to correct our observa 
tions of distances, are ‘ 

“}. The change of conformation in the eye “ 
cessary for the distinct perception of objects 
different distances. 

“9. The inclination of the axes of the two ey®% 
when directed to the same object. the 
“3. The length of the ground plane, 
number of intervening parts perceived in it. 
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“A The different appearances of known objec 
ar distances, 4 the known magnitudes of 
ther least visible 

“5, Different 
of colour. 

“ With regard 
on all hands that 
short distances. 


arts. 
Jogrees of brightness and change 


to the two first of these it is allowed 
they can be available only for very 
Harris, in his concluding a. 
: says : ‘1 think it is very manifest that 
in ee a we can distinguish pretty accu- 
satel the places of objects that are not above 5 or 
6 ft. distance from us, and indeed it seems necessary 
that we should have something within ourselves, or 
some means that never forsake us, whereby we 

‘cht unerringly judge of distances so very near 
mg : . f 
us, otherwise we might be frequently in danger o 
on lives without perceiving it, as well as subject to 

tual mistakes concerning objects so near as 
ithi reach of our arm,’” 
= Sacrent means by which we are accustomed 
to correct our estimation of distance enumerated 
above are carefully analysed in turn, and the re- 
marks conclude as follows: 

«Jt appears that after joining together all the 
helps we can have, our estimations of distances, 
beyond a certain limit, are gross and uncertain ; and 
this limit also varies in different circumstances, and 
the more certain estimates we always make of near 
distances, seem, as has been before observed, to 
prove that in these cases, the ideas are principally 
formed from the motion of our eyes, otherwise the 
different colour and -brightness of objects, and also 
the itudes of such as we had not seen before 
would lead us into perpetual mistakes. With re- 

+ to the relative brightness of the same object 
placed at different distances it is to be observed that 
they would be exactly the same, if no light was 
stopped or dispersed in its passage through the air ; 
for supposing the aperture of the pupil to remain 
the same, the quantity of light entering through it 
varies inversely as the distance of the object from 
the eye, but the area of the picture on the retina 
over which that light is spread, varies in the same 
ratio, so that this picture is in all cases equally en- 
lightened.” 

In a note we find the following : 

“The object and the image subtend the same 
angle at the centre of the eye, and therefore the 
area of the image is to the visible area of the object 
as the square of the distance from the centre of the 
eye to the retina to the square of the distance of 
the object from the eye, in which proportion the 
means are invariable.” 

Here we find a variety of opinions by different 
persons at different times with reference to the ap- 
a of distances by the human eye unassisted 

y any optical arrangement. By a further research 
amongst optical works in different languages I have 
little doubt that we might multiply to nearly any 
extent the records of discussions and opinions on 
this subject, but we think that what we have here 
combined with the opinions and statements of 
artillery officers, which we have already given, will 
lead to the conclusion that we must not rely for 
the determination of long ranges upon the estima- 
tion of distances by the unassisted eye, and this leads 
up to theconsideration of what may be obtained when 
the natural mode of judging distance by the pro- 
portional dimensions of the objects under observa- 
tion is artificially supplemented, and assisted by 
the interposition of a lens or lenses between the 
eyeand the object, and a mechanical measuring con- 
trivance similar to that employed in Elliott’s tele- 
Scope. 

(To be continued.) 





CONTEMPORANEOUS IRRIGATION 
IN ITALY. 
(Continued from Page 71.) 

Witn reference to the water supply in the 
or water duty over the whole tract of 
the ultimate duty reached, according to this 

Project, is 120 acres to a cubie foot per 
second; On previous old works the duty reached 
in Piedmont and Lombardy seems to vary 
60 to 110, 90 and 100 being the more 
favourable cases, and 60 to 80 the more usual, 
; India the water duty arrived at was on the Eastern 
sete Canal in 1864, 220 acres; on the Western 
umna Canal in 1863, 280.acres ; and on the Ganges 
in 1864, 140 acres; and these on canals that 
are not fully developed, thus pointing to a safe 
ae water duty, excluding single waterings, of 
ble that obtained in Italy. It is unfortunately 


useless to mention these things to Italians, whose 
ideas of hydraulic grandeur and authority are con- 
fined to the Naviglio Grande and their old hydraulic 
authors and engineers ; to say to them that there 
is a canal from the Ganges having a volume of 7000 
cubic feet, or 198 cubic metres per second, is even 
now unwise, while to attempt to explain that irriga- 
tion is not only Oriental in origin, but that ignorant 
natives of India, led by military men who cannot 





teresting, and may possibly, after all, be accepted 


as tolerably correct. 


The same amount of area 


has the value of its produce ce ger under dry 


and under wet cultivation, an 


the difference 


credited as the result of irrigation. The land is 
divided into four classes, according to the degree 
of sandiness, and the results are given. Those for 
the extremes of sandiness and clayeyness are alone 
given in detail ; they are as follow: 


TaBLE oF Propucg.—Sandy Soil. 
















































































Produce in 
Bushels or Cwt. _| Price. Value. 
(C) 
Dry Land. acres. | peracre. | product. |s. d.|\£ s d.| £ 6. d. 
a. Wheat ‘ ooo eee oo se ew} 1.236 9.023 11.148 | 410|212 6 
b. Rye ... eee ove eve os eee eee} 1.285 12.545 15.493 |38 7|214 8 
c. Maize... lies ins eee ose eee ew| 2.471 18.157 44.866 |3 0-|}612 0 
d. Maize, quarantine, 2nd crop on = oes) Ae 9.023 11.1438 |3 0;112 9 
e. Straw, 2ndcrop.... ‘ae cas a .| 1.235 | C 5.985 C 7.391 |0 910 7 7 
Jf. Mulberry leaves... eee eee ooo 4.942 |C 4.803 C 23.736 |1 6/2 810 |16 8 4 
Deduct for disasters Ath as eee a ave | ow. | 116 6 
a drought 3th ow deo 23 0 |819 6 
Produce of eee eee eee ets o| 4.942 hee 12 810 | Net. 
Irrigated Land. 
1, Wheat eve ove ose on ove ee| 1.483 9.023 13.381 |410|8 8 0 
2. Flax... aa sod eco eee ove oo) 404 deo on 8110/2 8 2 
3. Colza ese ove e ove ° 494 11,775 5.817 |7 6/2 2 8 
4. Maize eee ood ove a6 - . 988 83.562 83.159 |3 0/417 8 ° 
5. Maize, autumnal, 2nd crop “a eo| 988 25.309 25.008 |3 01818 8 
6. Pasture, three cuttings ove «| 988 |C 42.052 | C41.547 |1 8/414 0 
7. Grass a soe ove 26 . 494 |C 42.052 | C20.773 |1 8/2 7 0 
8. Straw ove ove eee ss 1.4838 |C11.969 | C17.750 |0 7/014 8 
9. Erba quartirola eee eee eee 2.965 tee see 91 18 9 
10. Mulberry leaves... $0 wie eee 4.942 |C 5.591 | C27.681 |1 6|216 9 (28 1 4 
Deduct for disasters generally }th ... os is i. oo ) Dee 
10. ” sae ae “ ves » 124 
6, 7, 9. ” ” psth eee ace eee eee 0 li 8 2 16 7 
Produce of ove ooo oe] 4.942 eee eee ‘ eee 25 4 9 | Net. 
Increase due to irrigation ... eve e-| 4.942 ee ove 121510 | Net 
mm per acre eco ine one Pn ce a, “ 211 9 Net, 
TaBLE OF Propvos.—Clayey Soil. 
Produce in 
Bushels or Cwt. | Price. Value. 
(©) sie 
Dry La acres. | peracre.| product, |s. d.| £ s. d.| £ s. d. 
a. Wheat ove ove eve eee «| 2.471 15.076 87.268 |410) 815 4 ove 
c. Maize ove ove ove coe eee ew| 2.471 24.209 59.820 |}3 0| 816 0 eve 
d. Maize quarantine, 2nd crop és eee .-| 1.236 12.104 14.948 }3 0} 2 4 0 eee 
e. Straw,2nd crop... eee je eee e| 1.286 |O 5.985 |C 7.491 10 9)| 0 7 7 oe 
Jf. Mulberry leaves... ove ‘ie ove e| 4.942 |C 8.543 |017.510° |} 1° 6] 2116 0 | 21 18 11 |Gross. 
Deduct for disasters }th - ae” an ” ee ite eo <a 28 9 sia 
” drought 3th * eee eee see eee eee 1 18 0 469 
Produce of “a eee eee ees 4.942 c ae oe - | 1712 2 |Net. 
Irrigated Land. 
1. Wheat eve “y bes eve is «| 1.483 15.076 22.858 | 410| 56 5 2 
2. Flax... See tod ee di : «| 494 nd ca 9010) 2 8 0 
8. Colza so eee * 494 13.425 6.632 |7 6| 2 8 9 
4. Maize eco oo ass coe ese ‘ 988 813 85.877 |8 0] 56 5 7 
5. Maize, autumnal, 2nd crop eco = owe] «= 088 26.850 26.528 |8 0] 318 1 
6. Pasture, 3 cuttings bas $ | 988 | 042.052 (041.647 |1 8] 41311 
7. Grass ooo ote wee ote ween | «=O ~$C 48.052 | C020.773 | 1 8] 2 6 10 
8. Straw oe ve ove} 1.483 | C11.970 [017.751 | 0 7] 014 7 
9. Erba quartirola : oie | 2.965 = oa 91} 18 9 
10. Mul leaves ... age ase * 4.942 |C 41738 |C20.628 |1 6] 2 2 4] 8012 5 |Gross. 
Deduct for disasters generally 3th _.. ‘ ie ot ats ies 2 4 6 
10. ” 9 ia ee Ge ose one ow | 9 6 O 
6, 7, 9, » ” pth eee eo cee ere 011 4/ 8 110 
Produce of ... on ° ove] 4.942 mee vse 2710 7 |Net. 
Increase due to irrigation ove 4.942 ae ase ae “ts 918 56 |Net. 
» per acre * “ 1, - - - 2 0 1 |Net. 
be called engineers in the civilised Western sense of , The gross results from these data are the follow- 
adepts at scientific construction, but whose proper | ing increases of value of crop due to’ irrigation for 
sphere is the siege, the battery, and the battle-field, | the four classes of land, viz. : ‘ 
have, in spite of a wonderful chain of blunders, suc- £s.d. Mean. 
ceeded in carrying out, not only the largest works | 1st for the most sandy—per acre 211 9 
f irrigation, but also th t ic distribu- ing. do. 23° 
of irrigation, but also the most economic distribu rd 4 22 o( 2% % 8d 
tion, would be intensely absurd, 4th for the moat clayey - 300 
The increase of produce due to irrigation in the 3 
tract under consideration has been calculated by a (Zo be continued.) 
commission nominated by the College of Engineers 
of Milan, acting on behalf of the Government of} yopysrgew Pacrrrc Rartnoap.—This great enterprise will 
the country granting the concession. Knowing the | Jessen the transit distance between liven 1 and China 
way in which petty intrigue enters into every - rd cen os Gepyeced with t the yee Fnoyer™ = 
matter in Italy, one cannot in this case, any more {| No ifie route from Great Britain ina wi 
than in determining the amount of water necessary wel Ge ealiee mnfles chester than that <f the Sasa Gang 
tfor the crops, expect po ap data. Sede similar fas a 
circumstances, in England, no one would think of | qirg Barn Cawar-—The New York Chamber of Commerce 
curtailing the profits and hampering the undertak- | has recently passed a series of resolutions asking the United 
ings of engineers in this manner; on the contrary, | States Congress to aid the State of New York in the im- 
one would think the ter the profitand freedom, | provement of the Erie Canal. The chamber contends that 
the more likely would be the extension of similar | the interests a — eo ener — 
works conducive to the public good, as-well ‘as to eunelien po ai concerned in low tolls and cheap 
private interest in every way ; petty ideas, however, freights by the Erie canal between tide water and the 
seem to rule in Italy. The data, however, are in- | Western Lakes. 
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AMERICAN PLANT FOR THE BESSEMER PROCESS. 


REGULATOR, INGOT CRANE, AIR-FURNACE, AND CUPOLA. 


FIG. 
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BESSEMER MACHINERY.* 
By Arex. L. Houxey, C.E. 
(Concluded from vol. xiv., page 417.) 
: me od briefly consider some of the details of the hy- 
hinery. 

‘ The regulator before referred to (Figs. 1, 2) is a raised plat- 
orm, F, over the airand water distributing apparatus, standing 
ia workmen can observe and regulate all the motions 
vessels and cranes. The necessity of concentrating 
p> My a gp at a point out of reach of the working heats 
will — and the flying splashes in case of accident, 
' a The construction is exp!ained by the draw- 
ing. ; pan -chember, A, communicates with the blowing- 
aa water and exhaust chambers, C, with the - 
to pt pa D D are the air-valves for admitting the Piast 
like Vessels; E E, the 3-way and 4-way valves—constructed 
toga 8—for distributing the water-pressure to the 
ulic cylinders. Thle ore ction ue wn by Fig. 3. 
8 early regulator. A larger number of 

= and — improvements in detail oe added. 


56. All hydraulic cranes used in wi 
In ordinae ns Tm, to which a horizontal jib is attached. 
P ordinary cranes the jib does not move vertically, which is 
semen of antzative Sntnn , because all radial trans- 
ee y —_ must be done by racking the jib-carriage, 
ee the load is suspended, backwards and forwards 
ena gearing or pulleys. When a jib rises and 
the load; the © may be moved radially by simply pushing 
, 


i 


ff 


runs on the jib just like a car on 
unhampered by sheaves and chains. Bessemer’s 
—~ Mat shown, consists of a cylinder containing » ram of 


* A lecture ° 
Tasitute of 7 Steed before the students of the Stevens 
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two diameters, the smaller end passing through a bottom 
stuffing-box, and the larger through an upper stuffing-box- 
To the upper end the jib Dattecheds The difference in cross 
sectional area between the two ends of the ram is the area 
acted upon by the water to lift it. The lateral strain of the 
overhanging jib, on the upper end of the ram, is very great, 
requiring excessive strength; and its friction in the stuffing- 
box is so severe that the ram often chatters in rising, and t 
jib can only be turned in its orbit by means of the indepen- 
dent head revolving on rollers. ‘The foundation must be 
hollow to get at the lower stuffing-box, and very solid and 
wide to keep the whole structure from tipping over. 

The crane generally used in American works (see the 
two-page engraving, ENGINEERING, vol. xiv., page 857) 
consists of a cylinder, open at the top only, and re- 
quiring chiefly vertical support from the — on which 
it rests. The ram passes through an upper stuffing-box, and 
through a top support in the roof of the building. The 
jib is placed between these supports, so that the lateral strain 
on the ram is comparatively small. This is illustrated by 
the- fact that no rollers are required; the ram turns in the 
stuffing-box. The jib of an 8-ton crane can be pulled round 
its orbit by one hand. The om = a column of 
water which is substantially fi : top support 
has proved itself convenient, and economical of power and 
repairs; and, after counting the cost of the supports in the 
roof, this system of cranes is less costly than Bessemer’s 
system. 

"The amount of the hydraulic pressure employed has been 
ted chiefly by the proportions of the crane—that is to 
say, it was found that for an 8-ton crane, having a 10-ft. 
lift and 22-ft. jib, a 18-in. ram was well i for 
yo friction and fluctuations » it 
was paal, Oe ts pee Sa ce Oe Te ae 
abundant emergencies, working pressure 
been fixed at about this point, instead of being carried to 
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1500 Ib. or more, as is so usual in other hydraulic machinery. 
The comparative durability of valves and packing under t 
low pressure is very striking. 

Hydraulic pressure is applied to the oiey form of 
crane, and also to the hoist for raising charges to the cupolas, 
by means of a simple cylinder, the piston-rod of which pulls 
achain. The lift of the hoist may be made two, three, or 
more times that of the piston, by interposing pulleys—that 
is to say, the ordinary block and fall sovenet 

The 4-way cock that distributes the water to the heist- 
cylinder is actuated by a hand chain within convenient reach 
of the workmen on the various floors. The advantages of 
this hoist over any geared or belted hoist, unless complicated 
by brakes, are, first, that it cannot overrun. When the ca 
is as high as it should go, the piston is at the end of the 

linder, and can go no further. Secondly, the control of 

e rate and extent of motion is much better, as it consists 
in partly or wholly closing a cock, instead of wholly shifting 
a belt. Thirdly, the repairs of such a hoist, properly con- 
structed, are hardly appreciable, compared with the main- 
tenance of belts and numerous and rapidly moving _—_. 

The important features of the Worthington duplex pres- 
sure pump are generally illustrated by the views on 
page 116. The duplex system—the movement of the 
steam-valve of one engine by the piston of the other engine 
—permits the water pistons to stop, momentarily, at the 
ends of their stroke, thus allowing the water-valves time to 
seat without slamming. This feature also causes remarkable 
uniformity of pressure, and the absence of the fly- wheel gives 
the pump all the other advantages of the Cornish engine. 

Each water-engine, instead of being a cylinder bored from 
end to end and fitted with a piston, consists of two separate 
cylinders, bored in the throat only, and fitted with two 
plungers, connected together. A stuffing-box around a 
plunger is much more easily kept tight than the packing of 
a piston, especially when the latter has a variable stroke and 
tends to wear and enlarge the middle of the cylinder, par- 
ticularly at the bottom, where sediment collects. 

The water is pumped into an accumulator, consisting of a 
cylinder and weighted ram like those of a crane. When the 
cylinder is full, it nearly shuts off the steam from the pump 
by means of a lever and throttle-valve. This arrangement 
saves some steam, and prevents the pump from running too 
fast when several cranes happen to be started at once. 

Safety valves for pressure and feed pone are abandoned, 
it having been found better to make the parts strong enough 
to resist the full force of the steam. When the water exit is 
shut off, the pump simply stops, under pressure. 

The packings heretofore employed for the glands and 
pistons of hydraulic machinery have been leather cups, which 
are not very durable, and, when large, are quite costly. 

The Martin packing, consisting of a roll of hemp tape form- 
ing a continuous ring, and covered with wire cloth on the wear- 
ing surface, has been lately adopted, with excellent results. 

fn the melting department some interesting and important 
changes have been made. The reverberatory furnace was, 
until recently, employed abroad for melting the principal 
charge, and is still used here and abroad for the spiegeleisen 
charge, because, as this is small and often has to be held for 
some time after melting, the flame of the reverberatory con- 
stantly playing over it prevents its chilling. The very oxi- 
disable manganese in the spiegeleisen is also more affected 
by the blast of the cupola than by the comparatively neutral 
flame of the reverberatory. 


In the older form of air furnace (Fig. 7), the flame and 
any free air it may contain, are drawn from the fire-box A, 
along the roof of the furnace, and do not come into ve 
direct contact with the metal lying at B; hence this form is 
Best employed for melting the spiegeleisen. Fig. 8 shows a 
later form of furnace, which melts faster because the flame 
is thrown directly upon the metal lying at B; but it also 
oxidises the metal more rapidly. It was first employed for 
melting the principal charge, but as it required three hours 
and two and a half tons of coal to bring down 5 tons of iron, 
it was early abandoned here for the cupola, which melts a 
6-ton charge in less than one hour with Sen of coal. 


Adapting the cupola to the Bessemer manufacture has, 
however, required some costly experimenting. What was 
considered the best foundry cupola—Mackensie’s (Fig. 9)— 
was first employed; but it would only melt 20 of 30 tons. 
The shallow bottom then filled with slag, which choked the 
tuyeres and scaffolded above them. The present cupola (Fig. 
ey 100 tons in 18 to 20 hours. 

he foundry cupola is made large enough to melt what is 
required in two or three hours; the hearth is left shallow to 
take the least amount of fuel, for the bed of coal must reach 
above the tuyeres, however little iron is melted. And the 
day’s work is over before slag accumulates to any embarras- 
sing extent. But the Bessemer cupola must deliver & tons 
an hour, at the highest attainable temperature, for a whole 
day and night. There must be a deep hearth or receptacle 
for slag under the tuyeres, and an upper tapping hole by 
which the slag may be worked off asin a blast furnace. The 
tuyere area must be excessively large to insure ample air 
admission in case of partial chilling at any point; and the 
size, shape and arrangement of tuyeres must be such that they 
can be conveniently got at, cleaned and changed without 
stopping the operation. 

A cupola for a 5-ton plant is of 5 ft. internal diameter and 
14ft. high; it has six oval tuyeres of 5 and 8 in. diameter. 
The boshes, so prominent in the Mackensie cupola, are re- 
duced to prevent scaffolding. ‘The Mackensie annular 
tuyere, however valuable in foundry practice, is not adapted 
to long continued heats, because it cannot be conveniently 
cleaned from without, while working. 

After the last charge is tapped out, the Bessemer cupola 
bottom is dropped, in the usual manner, to discharge the 
remaining débris. 

The most trustworthy cupola blower, for the pressure here 
required—not less than a pound per inch—is undoubtedly a 
light reciprocating engine, like a blast furnace blowing engine. 
To give required volume—-6000 cubic feet per minute— 
such en engine is rather costly. After much unsatisfactory 





experimenting with rotary pressure blowers, several American 
works have adopted the comparatively cheap Sturtevant 
high speed Rog: andl with mar success. . 

Yoterposing ladles between the cupolas and vessels, is im- 
portant in many respects. Ist. The cupola cannot be so 
economically regularly worked if its hearth has to fill u 
with the whole 12,000 pound charge ofironevery hour. 2n 
The weight of the charges should be somewhat uniform, to 

romote uniformity and accuracy of blowing, and to recar- 
Castes with a fixed percentage of spiegeleisen. This can 
only be accomplished by weighing the charge between the 
cupola and the vessel; and the ladles are placed on scales 
for this 8rd. Several charges are often run into the 
ladles when the ous department is not ready for them ; 
otherwise the cupola would have to be dumped, and part of 
a day's work lost. ‘ f 

A common and good form of Bessemer blowing machine 
is shown on page 112. There are two of these engines, 
side by side andindependent. For a pair of 5 to 6 ton vessels, 
they carry 60 to 70 pounds steam pressure, and are condens- 
ing. Each has a 42-in. steam cylinder and a 54-in. blowing 
cylinder by 5ft. stroke. Either engine will blow a charge 
at the usual pressure, with 40 revolutions. The old Missis- 
sippi river valve-motion is perhaps not the best, but it is 
certainly not the worst, in use; and if well built, is pretty 
trustworthy and economical of repairs. f 

The question of vertical versus horizontal blowing engines 
for blast furnaces and Bessemer works is still an open one. 
The practice is about equally divided. The grand theoretical 
defect of the horizontal engine—a defect not fully realised 
in the best practice—is the wearing of the bottoms of the 
cylinders by the weight of the pistons. Overcoming this by 
supporting the piston rods by slides outside the cylinders 
amounts to nothing, unless the rods are of inconveniently 
large diameter. As a matter of fact, broad pistons—and 
they are not objectionable on the Allen theory of the recipro- 
eating fly wheel—are in themselves an ample and excellent 
sliding support on the cylinder bottom ; and their wear is not 
very serious. 

he cubical space occupied by the two forms of engine is 
about the same; whether it shall chiefly extend vertically or 
horizontally is a local consideration. The extent of founda- 
tion is in favour of the vertical engine; the quality of foun- 
dation should be the same for each, although the internal 
strains should, in either case, be sustained by the framing. 
A heavy and powerful machine should not even sit on a we: 
foundation, although the latter may never be called on for 
resistance to strains. The imperceptible vibration alone will 
ultimately ferret out and destroy the weak parts of masonry. 

The vertical engine can get no transverse strength from 
the foundation, however good, while the solid walls, under a 
horizontal engine, reinforce the framing. ‘The vertical engine 
is less conveniently got at for attendance and repairs, and 
this only by means of narrow and costly scaffolding; the hori- 
zontal engine is accessible in every part from the working floor. 

The tendency, however, is in favour of vertical engines, 
chiefly on the ground of their small floor space and foun- 
dations. 

The best practice in Bessemer and rolling mills seems 
tending towards moderate steam pressures, say 50 Jb., and 
condensation. The former, whether theoretically economical 
of steam or not, is believed to promote the durability of boilers 
and machinery generally. Condensation certainly proves 
economical, and to an extent which even the theory would 
hardly seem to warrant, especially with moderate steam 
pressures. 


NARROW GAUGE RAILWAYS. 

Tue following extracts from the work recently 
published by Mr. R. F. Fairlie upon Railway 
Gauges, and from the report of Captain Tyler to the 
Government of Victoria, supplement the evidence 
upon this subject given by Mr. Fowler and Mr. 
Carl Pihl, which we published last week. 

From “ The Battie of The Gauges Renewed,” by Mr. R. F. 
Fairlie. 

True narrow gauge practice permits a closer adaptation 
of grade to the natural surface than is attained (I speak of a 
railway practice as the “ half-century’s” experience has made 
it) om the broad gauge, hence lower banks and shallower 
mm least felt on horizontal, and most on side-lying 

round. It involvesa great reduction of formation width, 

ecause the running weights are less, and require less sup- 
porting area. By the facility it sses of employing 
sharper curves, in difficult country, heavy works are reduced 
in cost, and tunnels are for the most part avoided, or where 
they are absolutely necessary, the labour in making them is 
less. So with bridges and viaducts... . 

With the reduction in the height of cutting and bank 
would follow a proportionate saving in the material required 
for culverts, and a reduction would be also effected in the 
—. How great could be the economy on this item de- 

ends of course on the nature of the country over which the 
ne passes ; it is certain that the heights of the bridges and 
viaducts would be considerably decreased, for the same 
reason that the earthwork is reduced, and the smaller width 
would affect also the weight of the roadway, 25 per cent. 
being cut out of the width of the superstructure. The main 
irders may be made lighter, and these would still further 
lightened, because the total passing load per foot run 
would diminish with the gauge. . . . Facts are not wanting 
on this, nor indeed on any _— connected with the saving 
in building narrow gauge lines. Mr. Charies Douglas Fox 
has had a large experience on the subject. He says: “The 
difference in cost between the two gauges is made up chiefly 
of the items of earthwork, bridges, culverts, ballast, and 
sleepers, and in the first and most important item, a large 
saving is effected by the use of sharper curves than would 
be advisable on a wider gauge.” This remark was made in 
reference to the Toronto, Grey, and Bruce Railway of Canada, 
built by Mr. Fox on the 3 ft. 6 in. gauge, and his experience 
is interesting because it bears out that of Mr. Pihl, and shows 








that General Buell is probably quite within the mark 
he claims a difference of 23 cent. in favour of nartoy 
uge. Thus, Mr. Fox says abe in reference to the T, 
rey, and Bruce, “Whereas a 3ft. Gin. line would cost 
15,000 dols. per mile, a 5 ft. 6in. line, sufficiently strong ta 
take the rolling stock of the main lines, would cost 
28,000 dols., but I believe a broad gauge line of simila 
construction and equipment to the narrow gauge line 
posed could be constructed for 20,000 dols. per mile. tig 
this estimate of the comparative cost is correct is evident, 
first, from the results of actual surveys made by the com. 
y, of a considerable portion of the line upon’ which thy 
etailed comparative estimates were based ; second, from 
the experience of ourselves and others as to the cost of lines 
of different gauges in Norway, Sweden, India, South 
America, and Australia ; and it. is further thoroughly ¢op. 
firmed by the estimates given by Mr. Reid and Mr. Shanly 
for a railway of the 5ft. 6in. gauge from Guelph to Mount 
Forest. This line, over an almost perfectly level country, 
and almost entirely without bridges, as I can testify from 
a inspection, without rolling stock, and, as Mr. 
hanly described it, “ of flimsy construction,” is estimated at 
15,500 dols. per mile. Add to this the same allowance for 
rolling stock which has been taken for narrow ga 
namely, 2000 dols. = mile, and there are only 2,500 ri 
left per mile, out of my price of 20,000 dols. to provide for 
the considerable difference in the earthwork and bridg} 
upon the other route, and for making the construction gub. 
stantial, though light, instead of “flimsy.” Again, “Of one 
thing I am convinced, that if the railways in question ar 
carried as in accordance with my recommendations, 
will be found to answer fully all the requirements of the 
district, and to effect such economy of construction, com. 
bined with really excellent materials, as never could be ob. 
tained in the broader gauge.” These remarks, made by Mr. 
Charles D. Fox, in 1868, have been fully substantiated by 
subsequent results. Let me compare the Toronto, Grey, and 
Bruce 3 ft. 6 in. line, which cost 13,000 dols. per mile, with. 
out rolling stock, with an ordinary 5 ft. 6in. line over the 
same route, which would have cost 21,000 dols. Assumin 
that the cost of a 4 ft. 8iin. line over the same ground well 
have decreased in proportion to the gauge, such a road would 
have cost 17,800 dols. per mile against 13,000 dols., showings 
saving of 27 per cent. on the finished line. The ballast, per- 
manent way, &c., would be rather more than that of the 
works up to grade, and would reduce the saving to 25 per 
cent 
The weight of the rails is governed by the maximum 
weight per engine wheel, but, as I shall show, the weight 
per wheel for a Fairlie narrow gauge engine—to do the 
same duty as an ordinary engine of 4 ft. 84 in.—is less, and, 
therefore, the rails may be decreased, so that instead of, say 
a 641b. rail, a 45 1b. rail will be enough. The ties may of 
course be reduced to correspond. For a gauge of 3 ft. 6in. 
sleepers 6 ft. long by 8 io bg 4in. are ample, as com 
with the 9 ft. by 9 in. by 44 in. ofan ordinary line, and in its 
turn the ballast is also reduced, because of the less stress 
coming upon it from the rail through the sleepers. Thus, 
while we should require for a 4 ft. 84 in. line with 64b. rails, 
ties of the scantlings giver above, and ballast 9 in. below the 
bottom of the ties, we shall find, and experience bears out 
this statement, that on the 3 ft. 6in. gauge with rails 45 lb. 
per yard, and ties 6 ft. long by 8in. by 4 in., 6 in. of ballast 
below the ties will be sufficient. The saving in the materials 
of the latter construction will be: 


In rails 

In ties ofa 48 

In ballast .. ase as, 
The latter item would in reality be more, because T have 
neglected the effect of the formation slopes. On the other 
hand, the cost of permanent way fastenings would be almost 
the same in both cases; this ie hemever, ut a small item. 

I have assumed above only a direct proportional saving in 
the cost of — for a 3 ft. 6 in. gauge as compared with 4 
4 ft. 82 in., to show the actual reduction A price decreased 
only in the ratio of the diminished scantling, but in reality 
the cost is very largely reduced on account of the smaller 
sizes. In illustration of this, 1 may mention that at the pre- 
sent time the same merchants are supplying me with sleepers 
for a 4 ft. 8hin. line at the rate of 2s. 8d. per sleeper, and 
with others of exactly similar quality for a 3 ft. 6 in. line at 
10d. each. The reason of this is, of course, because the larger 
scantlings cut to waste, while the others can be produced out 
of smaller, and consequently cheaper, timber. In a mile of 
average single track are 2112 ties, so that at the prices Iam 
now paying, the comparison would stand thus : a ek 
8. 


3. 8d, = ped nid eee 281 12 0 
For the 3ft. Gin. gauge, 2112 ties 
atldd=... pe pot 88 00 
So that while the saving in material is 48 per cent., the ac- 
tual cost is considerably less than one-third . 

On the wide gauge, the weight per wheel being constaat, 
the engine must be less powerful than on the narrow. . 
This reduction in power is due to the increased weight of 
inert material required in the construction of the larger eD- 
gine, and because the whole of this extra weight enters into 
those of the machine which in no sense add to the 
| generative or distributing forces of the engine, and W 
moreover, consume power in being carried. : 

The principal parts that are of necessity heavier, are the 
axles and the cross-bracing between the and ¢y- 
linders, and all of which, tobe of equal strength, require < 
only to be so much longer on the wide gauge, but to. 
stronger in section, and this re-acts upon the parts to oa 
they are connected, causing them In turn to be larger 
heavier ; thus, for instance, the axles being of greater a 
meter, require heavier wheels, axle guards, boxes, &e., 
the senate of ae is, that ie increased coctions, ve w 

uired to make the wide gauge engine equal 1 - 
to the narrow will represent the proportional difference ® 


per cent. 
ore . 30 


~ vy ft. 8hin. gauge, 2112 ties at 
8d, = oe 
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he two engines if reduced to the same weight 
per wheel of the stock that can be obtained on the 
= — mee point in its favour, because the 
narro f width the gauge will permit of can be obtained with- 
reatest wt 1 strengthening of parts, and at the same time a 
out @ speci eee avi be maintained. Besides, such 
roper centre of gravity can a mi is By 8, SU 
stock is never unwieldy, cum mi th ry 7 ~ ‘deratle 
at stations. Experience has shown that for considerable 
speeds, freight cars for a 3 ft. gauge can be built 7 ft. wide, 

9} ti auge, and that this is a most convenient 
oF Nenagh al pe be 1 traffic. But it would 
and cheap size for managing genera traffic. But it wou 
be equally impossible and undesirable to obtain on the 
5ft. Gin. or 4ft. Shin. gauge a rolling stock 24 times the 
width, for on the former the stock would be nearly 13 ft. 

‘de, and on the latter it would be nearly 11 ft., and these 
ii ‘sions, even if they could be obtained, would make the 
— most ‘unhandy, and out of all. proportion to the size re- 
quired by any traf hat a 3ft a aft 

It will be seen, therefore, that a - gauge, and after 
that one of 3ft. 6in., gives the greatest width of cars the 

auge permits, and conse: uently the utmost usefulness of 
_* gauge is developed, whilst at the same time such stock as 
I propose is most convenient to handle, in construction the 
maximum strength with the minimum of dead weight can be 
secured, and nearer a full measure of capacity obtained. 

This light stock saves the rails, reduces maintenance of 
way, dimishes the wear and tear of the stock itself; finally, 
it saves in the amount of fuel consumed and tractive power 
required... . On the wider gauges it is impossible to uti- 
lise to the full extent the broad base which the rails offer. 
This is because the vehigles would be large, out of all pro- 

rtion to their requirements, and because they would be 
inordinately heavy. This is a point t> which I would call 
special attention, for in it lies one of the chief features of 
narrow gauge. I claim that the width of 3 ft. or 3 ft. 6in. 

though, be it remembered, all gauges are empirical), is the 
most suitable width upon which to base the proportions of 
the rolling stock, most economical, and most efficient. It 
will be granted, I think, that the width of gauge ought to 
bear a fit proportion to the economical width of the rolling 
stock. Now, on the 5ft. 6in. gauge of India, the width of 
rolling stock is only 8 ft. Gin., and on the 4ft. 84in. gauge 
the average width of vehicles is about the same. And this 
fact illustrates the point to which I am alluding. The In- 
dian rolling stock could have been ~~ with perfect pro- 
priety on the 4 ft. 8}in. gauge, and a large saving in con- 
struction expenses would have been made. On the other 
hand, the rolling stock ought to have been made at least 
nearly 13ft. wide, but had this appropriate width been 
adopted, the proportion of dead to paying weight would 
have been far more excessive than it is at present, because 
such carriages and wagons would have been of neccssity 
much heavier in their construction, and their increased ca- 
pacity would have served no good purpose, for if the amount 
of traffic can only now half fill the vehicle, properly pro- 
portioned stock would have to run only one-third or one- 
fourth full. 

And the same thing toa rather less degree is true of the 
4ft. 8hin. gauge. The rolling stock is not, and never can 
be, fully loaded by general traffic, and yet it ought to be 
made more capacious to bear a proper relation to the gauge. 
Now, if it were possible so to arrange the traffic of any given 
line that properly proportioned stock should always be con- 
veyed fully loaded, the cause for which I argue would not be 
so clearly established, but it is impossible to arrive at such a 
state of things. We have seen how the proportion of dead 
weight to paying load increases from the French railways, 
where practical monopoly reduces this dead weight to the 
utmost, to the English and American lines, where free com- 
petition compels extravagant working. It is certain that 
on the present system dead weight increases with prompt 
management. It cannot be otherwise, as the association 
now formed in Paris to compel prompt action on the 
part of the railway companies will find, should they succeed. 

And the whole of this dead weight, and the enormous ex- 
penses it entails, arise from the simple fact that rolling stock 
1s disproportioned to the traffic. The great object of narrow 
gauge is to do away with this disproportion, to make 
the UNIT OF CAPACITY APPROXIMATE TO THE AVAILABLE 
UNIT OF LoaD, and of course to obtain a proper proportion 
between width of gauge, and dimensions, and dead weight of 
vehicle,and at the same time to combine with these de- 
siderata, prompt and efficient management. 

From Captain Tyler's Report. 

It would, no doubt, have been better if, in the first in- 
stance, a uniform gauge could have been agreed upon for all 
the Australian Colonies, and it is unfortunate that there 
should be a gauge of 3 ft. 6 in. in Queensland, 4 ft. 8} in. in 
New South Wales, and 5 ft. 3in. in Victoria and South Aus- 
tralia; but the difference of gauge in Victoria and New 
South Wales is apparently of the greatest importance, inas- 
much as the North-Eastern Railway of Victoria may be ex- 
pected at some future time to be connected with an extension 
of the existing railway from Sydney to Goulburn, now less 
than 200 miles from it. If the gauges of the neighbouring 
colonies alone had to be considered, it would apparently be 
better that the 5 ft. 3 in. gauge should be employed in the 
direction of South Australia, and 4 ft. 8}in. on the North- 
Eastern line, towards Sydney. If the South Australian gauge 
were the same as the New South Wales gauge, this united 
gauge might furnish one argument for determining the 
gauge to be adopted for the future in Victoria. As it is, the 
South Australian gauge is a reason—though it may not, 

king to the nature of the intervening country and the 
Probabilities as to exchange of traffic, be a strong one—for 
constructing the new lines west of Geelong, Ballarat, and 

tlemaine on the same gauge as the existing lines at those 
Places, and as the lines in South Australia; a similar line of 
ro Would lead towards the alteration of the gauge of 
bd op nastern Railway to 4ft. 8} in., and the establish- 
Sale of the same gauge on the railway from Melbourne to 
» the ground that both of those lines may at some 








future period be connected with railways in New South 
Wales. 


In the above case there would be a break of er in the 
neighbourhood of Melbourne only, whereas if the 3 ft. 6in. 
gauge were to be adopted for the 611 miles now sanctioned 
and proposed, there would be breaks of gauge in four diffe- 
rent localities, as shown on the maps; that is to say, near 
Melbourne, at Geelong, at Ballarat, and at Castlemaine. For 
traffic passing merely between the ports of Melbourne and 
Geelong and the interior, the break of gauge would be com- 
paratively unimportant at those ports; but breaks of gauge 
would obviously be more disadvantageous at Ballarat and 
Castlemaine. At Ballarat all traffic to and from Ararat and 
Dunolly would require to be changed, and at Castlemaine all 
traffic to and from Maryborough would require to be changed 
from one gauge to another. But traffic between Camper- 
down and the port of Geelong, and between Sale and the 
port of Melbourne, might be transferred from truck to ship- 
board and vice versdé without change of gauge or of railway 
vehicle, provided only the narrow gauge was continued to 
those ports and to the wharves. 

On the question of safety there is, in the case of small 
traffic, nothing to choose between one gauge and another, 
provided only certain conditions are adhered to. The centre 
of gravity of engines, carriages, and other vehicles should be 
reduced in height as the gauge is lowered. The speed should 
be reduced in proportion to the gauge in inches; for in- 
stance, a maximum running speed of 60 miles an hour for a 
5 ft. gauge will correspond to a maximum speed of 36 miles 
an hour for a 3 ft. gauge. The diameter of the wheels will 
be reduced, as the gauge, height of centre of gravity, and 
speed are diminished. But when the traflic is very heavy it 
is advantageous to reduce the length or frequency of the 
trains by the employment of a wider gauge; and this point 
leads to the question of economical working. There are ad- 
vocates on both sides, who maintain that the broad or the 
narrow gauge are most cheaply worked. But this question 
depends partly upon construction as regards curves and 
gradients, and partly on the amount and description of traffic 
to be conveyed, and partly also on the peculiarities of a 
country. 

A very broad gauge with heavy rails and extravagant 
works with the heaviest engines and the largest vehicles for 
a line of minimum traffic, is as wasteful as to employ an 
elephant to draw a wheelbarrow or to carry a carpet-bag on 
the one hand; whilst a very narrow gaugé for a heavy im- 
portant traffic, would, on the other hand, be like employin 
a donkey-cart to carry a harvest of hay. The heaviest an 
most powerful locomotive engine only requires two men to 
work it, and the smallest locomotive engine cannot well be 
worked with less. 

Heavy trains and full loads can always be more economi- 
cally worked than the converse, and permanent way expenses 
decrease in maintenance not according to width of the gauge 
but in proportion as the rails, sleepers, and ballast are*fitted, 
to sustain without injury, deterioration, or failure the loads 
which pass over them. 

Questions of gauge have not hitherto been very happily 
considered in theory or applied in practice; and the wrong 
gauges have been established too frequently in the wrong 
places. Not to go further from home, it might have been 
better to have had a 4ft. 8}in. gauge in Ireland, and 
5 ft. 3in. gauge in England, than 4 ft. 83in. gauge in Eng- 
land and 5{t. 3in. gauge in Ireland. The 4 ft. 84in. gauge 
was found at an early date in the history of railways to afford 
insufficient space for the machinery under the locomotive 
engines as they were constructed in England; and serious 
difficulties were experienced in this respect. But at present 
the heaviest traffic in the world is conducted, and almost the 
~~ speeds are en on the 4 ft. 8} in. gauge. 

yhere goods in bulk have to be carried in great quantities, 
and where the class of goods conveyed is such as to take up 
much space in proportion to weight, a wider gauge may be 
advantageous, and where the traflic is light and of a different 
character, while economy of construction may be effected by 
the employment of sharp curves, and the avoidance of heavy 
works in the way of tunnels, cuttings, embankments, and 
bridges, a narrow gauge may be preferable. But these and 
other circumstances have not had their full weight attached 
to them in the laying down of the gauges to be employed. 
The Irish gauge of 5 ft. 3in. was, in fact, a compromise be- 
tween 4{t. 8}in., which was considered too narrow, and the 
7 ft. of the Great Western, which was considered too broad, 
and while the 4{t. 8}in. gauge, under the guidance of 
English narrow gauge engineers, spread over a large part of 
the Continent of Europe, a wider gauge was in certain 
countries considered necessary; a gouge of Sft. Gin. was 
adopted in Canada and India; of ft. 3 in. in Victoria and 
South Australia; of 3{t. Gin. in Norway and Queensland. 
In the United States of America, while the most common 
gauge was 4/t. 8}in., gauges of 4ft. 10in., 5 ft., and 6 ft. 
were also employed ; and these are now being further com- 
plicated with narrower gauges. “Compromise wheels,” with 
broader tread, have in some cases been employed by way of 
running through on gouges where the difference was small. 

The peninsula of Upper Canada, betweeen Lake Huron, 
Erie, and Ontario, form a direct route between Chicago and 
the New England States ; and the Canadian railways through 
that peninsula (and through other parts of Canada) have 
been carrying for many years, but in competition with four 
other railway systems, and in summer, with the finest water 
navigation in the world, the vast and increasing traffic of the 
Great West. 

The disadvantage for this bulky and competitive traffic of 
break of gauge between the 5ft. 6in. of the Canadian Rail- 
way and the 4 ft. 8}in. on the American railways, at either 
pes | of them was found to be so great that the Great Western 
Company of Canada, some years since, contracted their gauge 
to 4ft. 84in., and they now run through on that gauge from 
Chicago, and other centres of traffic in the west, to New 
York and other great ports on the Atlantic coast. The 
Grand Trunk of Canada, having a total length of 1377 miles, 


the inconvenience (having reference to the remainder of its 
7m) of such a change, and endeavoured to overcome the 
culty in other ways. 

They first brought into use 500, and, after a couple of 
years’ experience, 500 more “adjustable gauge cars;” that is 
to say, cars of which the gauge of the wheels might- be 
changed, and which might run equally well on the 4 ft. 8} in. 
and the 5ft. 6in. gauges. The arrangement adopted of 
causing the wheels to slide backwards and forwards on the 
axles and securing them in either ition was a simple one, 
and it has been brought to a great } oem of perfection. The 
principal in attending their employment was to insure 
the attention in all cases of the men employed in properly 
securing the fastenings during the worst of the winter 
weather. It is not now intended further to employ these 
cars in the same way, but it is p to fix the wheels on 
the axles and to adopt an expedient which, in fact, I took 
occasion to recommend after an inspection of the railways in 
North America in 1867. The whole of the American relling 
stock being constructed on the bogie principle, it becomes a 
comparatively simple operation to change the wheels. and 
axles of the mger cars and freight cars. It is only ne- 
cessary to lift the bodies of the cars in order to substitute 
under them a set of broad gauge bogie trucks for a set of 
narrow gauge bogie trucks, and vice versa. This operation 
is now being constantly performed at Buffalo for changin 
the cars between the 4 ft. 8hin. cf the Great Western an 
the 6 ft. gauge of the Erie Railway Company; and arrange- 
ments are being made for similar facilities on the Grand 
Trunk of Canada, at an po of 10002, sterling for each 
changing station. To avoid delay and insure a proper supply 
of trucks of the proper gauge at the required points, a surplus 
stock of about 15 per cent. of extra bogie trucks is necessary. 
But at the same time the directors of the Grand Trunk Com- 
pany, in order to place themselves in the best position for 
carrying through traffic with the American system between 
the Great Western and the Atlantic sea board, vid Detroit, 
Sarnia, and the International Bridge, now under construc- 
tion across the Niagara River, near Buffalo, are about to 
expend a ‘sum of 5000/. for contracting their gauge for 
115 miles between Stratford and Fort Erie, opposite to 
Buffalo ; and a further sum of 83,0001, for laying down a 
third rail to accommodate both gauges for a distance of 
as miles between Sarnia and Stratford. 

have thought that a slight sketch of what is thus occur- 
ring in Canada might be interesting whilst the questions of 
gauge and break of gauge were being so warmly discussed in 
Victoria ; and I may perhaps add a few words usefully on 
the subject of the narrow gauge in Canada. There are now 
three gauges running into the Toronto Station, which is being 
remodelled the more conveniently to receive them — the 
5it. 6in., the 4ft. 8$in., and the 3ft. 6in. gauge, and an 
opportunity is thus afforded of seeing them as they cannot 
be seen anywhere else all on one single track—all the incon- 
veniences of break of gauge are here, therefore, exhibited in 
an extreme degree; and I had an excellent opportunity, 
during a visit to that place last autumn, of observing them, 
and of comparing the working of the 3 ft. 6in. with the 
4 ft. 8,in. and Oft. Gin. gauges. The general remarks to 
which my observations led were that the complications and 
inconveniences, which were inconsiderable in the case of a 
very small traffic, increased materially or not according to 
the amount and description of traffic to be dealt with; and 
that breaks of gauge, which had been so seriously felt in 
England, were quite justifiable in many cases in which a new 
country had to be opened out, a very little money could be 
found for making a railway, or the traffic could never be 
great. The mere changing of passengers or of cattle after a 
long journey, or of certain classes of goods or mineral traffic 
from one vehicle, or from one gauge to another, is not very 
costly or very inconvenient when the proper facilities exist. 
But there are certain classes of goods and merchandise which 
suffer materially in the operation of transhipment. No 
general rule can properly be laid down, either as to the gauge 
to be employed or as to the relative disadvantages of break 
of gauge, but each country and each case ought obviously to 
be considered on its own merits. There was one argument 
against the narrower gauge in Canada which would not 
apply in Victoria, and that was the difficulty of working 
through heavy snow-drifts, and in other t tering 
the severities of a Canadian winter. The traflic in the central 
district of the Grand Trunk, between Montreal and Toronto, 
is very heavy. No engines being sent off with through- 
freight trains unless fully loaded, and no cars with other than 
full loads; and there being as many as 48 such trains to be 
crossed or passed in a day between those towns, it would be 
out of the question to attempt to carry it especially on a 
single line on the narrower gauge. bi 

The freight cars on that gauge, whilst weighing about 
half the dead weight, hardly accommodated half the cubical 
contents of those on the broader gauge, and there was no 
saving of dead weight as compared with live load on the 
3 ft. Gin. as against the 5ft.6in. gauge; whilst the actual 
expenses for servants were greater in proportion to the work _ 
done. On the other hand, the narrow gauge lines in Canada 
have, no doubt, been cheaply constructed, and they will assist 
with a smaller capital outlay in developing the district 
through which they run, and be of great service to the 
country. A broader gauge would, no doubt, in such cases, 
have entailed considerably greater expense, say 600/. or 8001. 
a mile in construction, and greater cost in working for the 
small traffic conveyed. As regards the comparative cost of 
construction of the two gauges in Victoria, there are only 

artial means of knowing the elements that have been taken 
into consideration ; but there is one point which appears to 
me hardly to have been fairly put. It has often been argued 
in this country and elsewhere, that light railways on the 
same gauge might as well be constructed as light railways 
on a narrow gauge, and the same sort of argument has ap- 
parently found favour at Melbourne; but this has never 
appeared to me to be a legitimate argument. It would be 
unwise to make extensions, for instance, of the 5ft. 3in. 








was for some time unwilling to bear the expense or to incur 





gauge lines in Australia, with rails so light as it is proposed 
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to employ in the 3 ft. 6 in. gauge; because the great advan- 
tage of extending on the same gauge would be the empl. y- 
ment of the same engines and vehicles in the extensions as in 
existing lines ; and it being always economical to work with 
full train loads, engines at least as heavy would be required, 
if indeed they would not be heavier, on the extension than 
on the existing lines, on account of the steeper gradients 
which it is proposed to employ in order to cheapen the con- 
struction. It would seem, therefore, that a considerable ad- 
dition for extra weight of rails ought to be made to the esti- 
mates for extension lines on the same gauge to make the 
comparison a fair one, and that 500/. a mile would be a 
moderate figure at which to place the difference between the 
broad and narrow gauge systems. 

Having regard to the principal conditions of this particular 
case—of Victoria—it would appear that surface lines only are 
proposed on either the 5 ft. 3 in. or the 3 ft. 6 in. gauge with 
steep gradients, but without sharp curves, that the detailed 
estimates which have been made show an average saving as 
between the two gauges of 261/. to 2307. a mile, but that this 


amount ought in fairness to be increased to, say, at least | 


500/. a mile for extra weight of rails for the broader gauge, 
that there would be breaks of gauge at Ballarat, Geelong, 
Castlemaine, and Elsternwick, if all the lines now proposed 
or contemplated were to be constructed on a gauge of 
3ft. Gin. Considering the population, prospects of traffic, 
and relative positions of the lines authorised, proposed and 


| 


| 





contemplated, as far as can be seen by the map and docu- | 


ments forwarded, I am inclined to the conclusion that the 
gauge of the line to Sale, 126 miles long, which may be 
called the Gippsland line, might very well be 3 ft. 6 in., inas- 
much as it would be an isolated line, with certain sharper 
curves, and with a necessity for a short portion only of mixed 
gauge, or independent line in the neighbourhood of Mel- 
bourne. The 
an isolated line, and might, without any great prospective 
inconvenience be on a dill 

this line is so far completed that a change of gauge on it is 
now probably not contemplated. 


Ifany change were made it would be an argument in favour | 
of 4 ft. 84 in., that this line would some day form part of a | 


through communication with Sydney and New South Wales 
generally, and, so far, that it would be an advantage to avoid 
a break of gauge in that direction, which it might be more 
important to do than to avoid the break of gauge with the 
Victorian railways. On the other hand, it would be a dis- 
advantage to have three gauges in Victoria, on account of 


the difficulty of transferring the rolling stock from one line | 


to another, and using it promiscnously as occasion required 
throughout different lines in the country. 


The proposed or contemplated lines on the west of Mel- | 


bourne come under a different set of circumstances. 


The lines from Ballarat to Ararat and Dunolly are in fact | 


continuations in different directions of the line from a 
to Ballarat; and the line from Castlemaine to Maryboroug 


would be a continuation of the line from Melbourne to | 


Castlemaine. 
Under all the circumstances of these cases, I should not be 
di d to 





because it would hardly appear that the saving to be imme- 
diately effected would compensate for the breaks of gauge, 


and all the inconveniences which would attend them for all | into execution so long as the present high 


time, or as long as such breaks of gauge existed. 
The gauge of the line from 


| 


orth-Eastern line, again, 182 miles long, is | 


erent gauge from the others; but | 


dany change of gauge for these lines, | 


Geelong to Hamilton would | up on the old plan as fast as possible, so as to get the 


(For Description, see Page 114.) 
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not be of so much consequence if the line from Ararat to 
Hamilton, Portland, and Merino were on the 5 ft. 3 in. gauge, 
because there would then be an alternative through route on 
the 6ft. 3in. gauge from those places to Geelong and Mel- 
bourne, and the breaks of gauge would thus be of less im- 
portance at Geelong and Hamilton. 

If all those proposed and contemplated lines in the west of 
Melbourne were to be made on the 3 ft. 6 in. gauge, it would 
be then difficult to avoid the conclusion that it would be 
desirable to contract the gauge of all the existing lines north 
and west of Melbourne—which are in fact all the opened 
lines in the country—to that gauge, and this is probably a 
measure which would hardly meet with the approval either 
of the Government or the people. But I have thought that 
it would be better to discuss all these various questions be- 
fore coming to the ultimate lusion which app onl 
be immediately required, namely, that if the gauge of the 
existing lines is to remain unaltered, the extensions to Ararat 
and Dunolly, and from Castlemaine and Maryborough, should 
be on the present gauge of 5ft. 3in.; and that the gauge of 
the North-Eastern line, if it is altered at all, which I appre- 
hend will not now be the case, ought to be 4ft. 8tin.; and 
by the Gippsland line might be constructed on a gauge of 

ft. 6 in. 





The extensions to Horsham, Portland, and Merino would 
then naturally follow on the existing gauge, and the gauge 
of the line from Geelong to Hamilton might, if thought 
oer without any serious inconvenience, be made 

ft. 6 in. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—There have been considerable 
| fluctuations in the warrant market during the past week. 
| On Wednesday last the price touched 131s. 6d., rose on 
Thursday to 136s., and closed on Friday at 134s. On Mon- 
| day a good business was done from 134s. up to 135s., at 
which prico buyers remained. Yesterday there was great 
animation in the market, and a large business transacted 
from 135s. 3d. to 137s. 6d., closing with sellers at the latter 
rice, and buyers offering 137s. 3d. The shipments and 
ocal consumption, although somewhat smaller than we 
have been accustomed to, are still large, as compared with 
either the stock on hand or the present rate of production, 
and iron consequently continues scarce. The prices of 
| makers’ iron have again a decidedly oot tendency, and 
it is impossible to give quotations on which intending Sepens 
can rely. No. 1 ordinary brands may be quoted 140s. to 
| 1468.; No. 1 ial brands, 155s. to 166s.; No. 3, from 
| 187s. 6d. to 140s. Last week’s shipments were 10,537 tons, 
as against 13,200 in the corresponding week of last year. 
| The imports from Middlesbrough are at P meme very small. 
To-day’s market has been strong, prices from 138s. 3d. four- 

teen pa to 138s. 6d. cash, closing rather easier. 


The Scotch Blast Furnaces.—There is a gradual increase 
| from week to week in the number of furnaces in blast in 
| Scotland. The Colt Iron Company blew in another last 
week, so that at present they have only one out of blast. 
| It was intended to adapt one or more of the Coltness furnaces 
| to the Ferrie system, but that intention will not be carried 
ices continue, 


fulet 





Even Mr. Ferrie himself is glad to get his old furnaces 








| henefit of these exceptionally good times for the iron trade. 


The furnace which has been raised at the Summerlee Iron 
Works from a height of 50 ft. to 70 ft., and closed in on the 
Cleveland plan, was put in blast on Monday. Other fur- 
naces throughout Scotland will doubtless be got into opera- 
tion within the next few weeks. 


The Coal Miners of Scotland.—At a conference of miners’ 
delegates, held in Glasgow yesterday, the question of wages 
was brought up for discussion, and as it was the fact that 
the men submitted to a reduction of one shilling per day on 
the rate of wages when iron fell to 87s. per ton last Novem- 
ber, which was a fall of at least 45s., they considered that 
they were quite justified in requesting the employers now to 
restore the rate of wages to the former level; and they ac- 
cordingly resolved that the various districts should be in- 
structed to make the request as early as possible. 


Proposed Purchase of the Port Glasgow Harbours by the 
Greenock Harbour Trustees.—It was announced on Monday 
that negotiations had been privately in progress for some 
time with the object of having the harbours of Port Glasgow 
purchased yy: and transferred to, the jurisdiction of the 
Greenock Harbour Trustees, by whom the subject was dis- 
cussed in private F me ory when a large committee was 
appointed to consider the question in all its bearings. It is 
reported that the Port Glasgow authorities are disposed to 
look favourably on the proposal, providing that they are 
guaranteed 45,000/. for the harbours, and 25,000/. for the 
public stores in the vicinity of the quays of the port. Itis 
also reported that several wealthy Glasgow merchants have 
also been making inquiry about the Port Glasgow harbours 
for the accommodation of their trade; and hence it is not 
unlikely that there may be some competition before the pro- 
perty passes into the hands of either party. 

Progress of the Tay Bridge—The contractors for this 
gigantic engineering undertaking are now making rapid pro- 
gress with their operations. Notwithstanding the exceedingly 
unpropitious weather that prevailed during most of last year, 


| fourteen piers have been finished on the south side of the 


river, and five others have been settled in their places, and 
the upper building commenced. It was intended to have the 
twentieth pier drawn out into the river to-day and lowered 
into its foundation. At present the girder for the next set of 
five piers is being constructed, and will be taken out into the 
river in a few days. Already the furthest pier is distant from 
the Fifeshire bank of the river about 2000 ft., and altogether 
one-third of the brick piers are in position. The nine iron 
columns which constitute the termination of the bridge at 
Magdalen Point, on the north side of the river, have been put 
in position, and a bowstring is being erected on the stage for 
the of itting the Esplanade to be carried west- 
wand, should that be decided upon. It is expected that 
henceforth the contractors will be able to finish a pier and 
fix the connecting girder weekly. 





Pustic Worxs 1s France—Several new works of more of 
less importance are about to be undertaken in France. The 
Suresnes bridge is to be re-constructed, and a bridge is to 
built over the Oureq at Pantin. Another bridge is to 
thrown over the Seine where that river bifurcates into two 
branches. Sundry new iron ships are also about to be com- 
menced, it is said, at Cherbourg. 
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We publish this week a two-page engraving showing 
the general design of a swing bridge, 250 ft. long, re- 
cently erected by Mr. Charles Macdonald, over Paint-street, 
Providence, Rhode Island, U.S.A. In addition to the swing 
span shown in the drawing (a transverse section over the 
central pier is above given), there are two fixed spans of 
140 ft. each, built about two years since, and which offer 
no detail of special interest. As we have detailed litho- 
graphed drawings of the swing span in course of preparation, 
we defer until their publication any lengthened description 
of the work, 


REGULATOR VALVES FOR COMPOUND 
ENGINES. 

Tue adoption of compound engines for marine purposes 
has developed a want in connexion with the system which 
has hitherto remained unsupplied. This want is a proper 
control over the low pressure cylinders in the event of the 
engines racing, or of a break down of the propeller or shaft- 
ing occurring. In such cases, the ordinary governor, in act- 
ing upon the throttle valve, can only control the high- 
pressure cylinders, the steam escaping from them into thelow- 
pressure cylinders, having there only sufficient power to 
maintain a good vacuum. The remedy for this defect has 











a attention by Messrs. Coxhead and Miller, of 20, 
udding-lane, and they have introduced the apparatus 
.. wn in’ section in the annexed engraving, and which gives 
© required control over the low-pressure cylinders. It 
Mr sy of a very neat valve arrangement which is attached 
y the flange, D, to the condenser or low-pressure exhaust 
Pipe. A is the valve which is maintained in its proper 
reagan the piston, B, the upper side of the piston 
aide in contact with steam from the high pressure 
le valve casing. The piston is so proportioned that 
pw the closing of the throttle valve, either by the action 
erdinary governor, or by hand, the reduction of the 
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pressure upon the piston allows the valve to lift, and 
atmospheric air is admitted to the condenser. By this 
means a sufficient amount of vacuum is destroyed to give 
the necessary control, the quantity of air admitted being 
adjusted by the fly nut, C. By means of this nut also the 
valve can be kept closed when the regulator is not required 
to be used. These valves have now been working for 
several months in the s.s. Adriatic of the White Star line, the 
London, belonging to the Dundee, Perth, and London Ship- 
ping Company, and in other steam vessels. They are re- 
ported by the engineers of those ships to answer their in- 
tended purpose completely, giving control over the low-pres- 
sure engines, and preventing racing in heavy seas. It need 
hardly be pointed out that this regulator valve will prove 
advantageous in ordinary engines with large cylinders and 
early cut-off of steam. In this case all control is lost 
when the slide valve or expansion valve closes, the vacuum 
doing the principal part of the work. A modified arrange- 
ment of the apparatus has been designed by the inventors 
to meet cases in which a separate expansion valve, with 
various grades or pressures, is used, the modified form 
permitting of adjustment to the altered pressures. The 
invention is certainly one of which every engineer in charge 
of compound marine engines has felt the want, and the value 
of which he can appreciate. 





BLAST FURNACE TUYERES. 
To THE EpiTor oF ENGINEERING. 

S1z,—In the last number of your valued journal I see an 
article on “ Blast Furnace Tuyeres” in which Mr. Biittgen- 
bach indicates the favourable results obtained by ie 
tuyeres cast of phosphor-bronze, and being occupied wit: 
the introduction of this new alloy in this country, I take the 
liberty to inform you that I am fully a to deliver 
such tuyeres cast to perfection, notwithstanding'the practical 
difficulties of their manufacture to which the writer of your 
article referred; to this as to numerous other applications 
phosphor-bronze is ually finding its way, and 1 am happy 
to state that several of the leading firms in this country are 
now using it to their entire satisfaction. 

I am, dear sir, yours truly, 
ALExanpge Dick. 
110, Cannon-street, E.C., London, February 12, 1873. 


Tue Dayxs Furnace.—In our article last week wu 
the Manufactured Iron Trade, of Cleveland, we omi' to 
mention that Messrs. Hopkins, Gilkes, and Co., have entered 
—_ largely into the manufacture of the Danks furnace and 
plant. 








TasMAantan Man Line Rattway.—At the last dates from 
Tasmania, Mr. Climie, of Melbourne, who had made a pro- 
fae be Be engnen cat ene ee é 

ine Railway to point out a route, by the Jordan River which 
could be constructed and worked more o=—— than that by 
Jerusalem, on condition that he received the saving for 
his trouble, but nothing if he failed, was expected in Hobart 
Town, this offer having been accepted. On the morning of 
December 2, about 60 of the men employed on the line in 
neighbourhood of Hobart Town struck work for higher 
wages. The contractors had been paying 4s. 6d. per day for 
first class men and 2s. 6d, per day for young men. The men 
demanded 5s. per day. 





EAST RIVER BRIDGE, NEW YORK. 


WE have pieces in publishing the following 
report by Colonel Washington A. Roebling, upon 
the progress of the East River Bridge. Colonel 
Roebling has courteously supplied us with advanced 
a of his report, pas full detail drawings of the 
oundations of the bridge and the plant employed 
in the work. These drawings we shall publish 
from week toweek, That contained in the present 
number gives horizontal sections at different levels, 
both of the New York and the Brooklyn piers and 
caissons. 


The East River Bridge will form a s' ded highwa 
connecting New York and Brooklyn, citice of meapeetiod y 
1,000,000 and 400,000 inhabitants. The location of the 
terminus in New York is opposite the City Hall, in Chatham- 
street ; and in Brooklyn, in the square bounded by Fulto: 
Sands, Washington, and Prospect-street, comprising a total 
length of 6989 ft. It forms an air line from the City Hall to 
the square above mentioned. 

Of this whole length, 3455 ft. are suspended in three main 
openings. The central span will cross the river from pier 
line to pier line, without impeding navigation, in one single 
span of 1595 ft. 6in., from centre to centre of tower. From 
each tower towards the land side, half spans will be supported 
by the land cables, 930 ft. long each, measuring from the 
centre of tower to face of anchor wall. 

From the face of the anchor wall, on the New York side, a 
distance remains of 1562 ft. 6 in., to Chatham-street, and from 
~~ somes wall to the Brooklyn terminus, a distance of 

1 ft. 

These distances, between the anchorages and termini, are 
known as the seule. These latter will be supported by 
iron — and trusses, and will rest at short intervals upon 
small piers of masonry or iron columns, located within the 
blocks of buildings which will be crossed and occupied. 
These pillars will form part of the walls needed for the 
division of the occupied ground, into stores, dwellings, or 
offices. 

In every such case the bridge floor will be constructed fire 

and water proof; serving as a roof to the blocks of houses 
underneath. The streets will be by iron girders and 
trusses, twelve in number. 
There will be one uniform grade of 3 ft. 8in. per 100 ft. 
from the New York terminus to the centre of the bridge, and 
the same from the Brooklyn anchorage. That of the Brooklyn 
approach will be less, only 2 ft. 9in. per 100 ft. owing to the 
greater elevation of the terminus. 

The roadway will pass the towers at an elevation of 119 ft., 
and in the centre of the main span, the elevation in the clear 
of the lower chord of the bridge, will be 135 ft. above mean 
high water, or 140 ft. above low water. 

his elevation was fixed by special Act of Congress, being 
an increase of 5 ft. over that of the original plan. 

It is sufficient to permit the unobstructed passage of all 

schooners, barques, brigs, and steamers, as well as ships below 
a 1000 tons. Ships above that tonnage will have to lower 
their upper spars. The amount of such tonnage is, however, 
only one-tenth of that passing under the bridge, and the 
number of such vessels not 1 in 200, diminishing moreover in 
numbers from year to year, as the commerce of the world is 
carried on more and more by steamers. 
The suspended superstructure will consist of an iron fram- 
ing 86 ft. in width from out to out, suspended from four main 
oe by wire rope suspenders attached to iron floor beams, 
which are place 7 ft. Gin. apart. The flooring is further 
divided into five spaces by six lines of iron trusses, of which 
the two centre lines have a depth of 12 ft. and the others, of 
8 ft.; the lower chords being placed below the iron floor 
beams. 


The outer spaces have a width in the clear between the 
truss posts of 18 ft. 1 in., and accommodate each, two lines of 
iron tramways for ordinary vehicle travel, as well as for street 
cars, drawn either singly, by horses, or in pairs, by light 
dummies. The next two spaces are 13 ft. 2in. wide each pro- 
vided with iron rails for the running of two passenger trains 
back and forward alternately. : 

These trains will be attached to an endless wire rope, pro- 

lled by a stationary engine, which is located on the 
rooklyn side, underneath the floor, the two tracks being 
operated like an incline plan, with a speed of 20 miles per 
hour, the whole transit occupying only five minutes from 
terminus to terminus. 
From eight to ten compartment cars, each 50 ft. long, and 
holding 100 persons, will constitute a train. By means of 
opposite doors on the side of the cars, and wide platforms, it 
is possible to fill and empty the trains in two minutes, with- 
out producing interference between the going and coming 

assengers. for this reason the bridge is widened out to 
00 ft. at this point. ‘ 

In addition to these trains, arrangements are being made 
for a connexion with the underground railroad (New York 
Central) at the New York City Hall, by which passenger 
cars can be passed over the bridge to Brooklyn without change. 
These cars will under Chatham-street, and be transferred 
to the level of the bridge by a hydraulic lift. 

The central or fifth division of the bridge floor forms 
a promenade for foot travel, 15 ft. in width. It is elevated 
5 ft. above the roadway, affording a view over both sides of 
the bridge. 

Cables. 


The bridge is supported by four main cables; two outer 

ones, and ra nerf e middle of the wore They will be 

16in. in diameter ; com of galvanised, tempered, cast 

steel wire, No. 6 gauge; having a strength of 160,000 lb. per 

uare inch of section. The cables are aided by a system of 

104 stays in each quarter. They — uphold the 
9 





superstructure of main 6 e aggregate weight of 
which, inclusive of cables, will be 5000 tons. 
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Towers. 

The two main towers form the principal features of the 
work. At the water line the New York tower has a length 
in the direction of the river of 141 ft., and a width of 59 ft. 
On top of the timber foundation these d i are re- 
spectively 157 ft., and 77 ft., while the base of the foundation 
measures 172 ft. by 102 ft. 

The elevation of the floor is 119 ft. above high water ; the 
height of the roofing above the floor, 149 ft., making a total 
height of 268 ft. from high water to the roof, without balus- 
trade; or from the base of the foundation to top of the 
balustrade 354 ft. The towers consist essentially of three 
main shafts, united below the floor line by connecting walls, 
the latter enclosing two square hollow spaces for the pur- 
pose of saving masonry. Above the floor these shafts extend 
singly for a height of 80ft.; here they are united by two 
gothic arches of 86 ft. rise, covering the roadways. ; 

The facestones throughout are granite, and the backing 
also, with the exception of a small portion of limestone. 
The backing throughout is cut backing, thus reducing the 
spaces occupied by cement and concrete to less than 8 per 
cent. 





The quantity of masonry in the New York tower from the 
timber to the summit is 44,000 yards, giving a weight of 
about 93,000 tons on top of the timber foundation, super- 
structure included. These quantities do not include the 
timber and concrete foundation below the masonry. Includ- 
ing the latter we have a pressure at the base of the entire 
structure of 6} tons per square foot. On top of the timber, 
10 tons; on the masonry at the water line, 13} tons, and at 
the base of the central shaft at the floor line, 26 tons! 

To meet these exceptionally great pressures, the masonry 
has throughout been haid in the most conscientious manner, 
and all by day work. 


The Anchorages. 

The anchorages will each contain 33,000 yards of masonry. 
No rock being available, it is necessary to provide artifical 
foundations, extending to the water level with an excavation of 
20 ft., that in Brooklyn consisting of a timber platform, and 
that in New York of piles. The anchorage forms a mass of 
stone, 129 ft. by 119 ft. at the base, and 117 ft. by 104 ft. at 
the top. The height is 89 ft. above the river, it being neces- 
sary to carry it up to the grade of the floor. 

The four cables enter the masonry at an elevation of 82 ft., 
and, after passing into the wall for 25 ft., they form a con- 
nexion with the chains. The latter consist of cast steel bars 
18 ft. long. and 10in, wide, by 1} in. thick, arranged in ten 
sections, each containing 19 bars and forming in all four 
curved lines extending from the cables to the anchor plates. 
The connexions are made by 6-in. steel pins. 

The four anchor plates are located at the base of the 
masonry. They consist of castings, oval in outline, with 
radial arms, having a dimension of 19 ft. by 17 ft. and depth 
of 3ft., weighing 26 tons each. The arrangement of the 
anchor walls is such as to have two large spaces in each, 80 ft. 
long by 20ft. wide, and divided into six stories, serving for 
warehouses above and for an underground railway passage in 
the lower story. 

In March, 1869, the financial affairs of the company were 
placed upon such a basis as to warrant the commencement of 
the preliminary operations usually connected with such a 
work. A board of consulting engineers were convened at 
the request of Mr. John A. Roebling, with the object of ex- 
amining into the general feasibility of the work and making 
a report thereon. Its members consisted of Messrs. Allen, 
Latrobe, Kirkwood, McAlpine, Adams, Steele, and Serrel. 
Their deliberations, substantially endorsing the plans, are 
contained in a report written by the President of the Board, 
Mr. Horatio Allen. 

In May, 1869, a commission of three Government engineers, 
General Wright, General Newton, and Major King, were 
appointed, by the War Department, in compliance with an 
Act of Congress, to report upon the East River Bridge, in re- 
gard to its being an obstruction to navigation as well as upon 
the general feasibility of the project. 

Those gentlemen recommend an increase of 5 ft. in the 
elevation of the floor of the main span of the bridge, fixing it 
at 135 1t. above mean high spring tides. 

In order to avoid the increase in grade caused by this 
additional elevation, and also to save the increased amount 
of masonry in towers and approaches, which would have 
entailed an extra expense of 800,000 dols. ; it was determined 
to overcome it by making an entire change in the plan of the 
superstructure, throwing the trusses eon above the 
floor in place of partly above and partly below, as contem- 
plated in the original plan. At the same time the floor of 
the bridge was widened from 80 ft. to 85 ft., to accommodate 
two double tracks for vehicles in place of two single tracks. 
The Government Commission also decided that no part of 
the permanent masonry of the towers above water should 
extend beyond the pier lines, and that no part of the founda- 
tion of the towers should extend above the natural bed of the 
river, beyond the pier line. 

Surveys. 

In June, work was commenced on the surveys. The 

meral line, known as the perk route had before been 

jetermined on, but no acturl line had ever been located 
upon the ground, the proposed line having simply been 
traced upon the best maps procurable. Several centre lines 
were run on trial. The one finally fixed upon narrowly 
escapes the Fulton Ferry slip on the Brooklyn side, and the 
Williamsburgh Ferry on the New York shore, being re- 
stricted at the same time to the two termini fixed by the 
charter. 

In the location of most bridges some attention is paid to 
the difficulties likely to be incurred in getting foundations 
for piers, in making approeches, &c.; but here such con- 
siderations had to be ignored, and the towers and anchor- 
os placed wherever the exigencies: of the case brought 
them. 


_ A minute and detailed survey of all the property on the 
line of the bridge was then mado and the location of the 





Brooklyn tower fixed upon. This work consumed most of 
the summer months of 1869. 

It was while engaged in locating the position of the Brooklyr. 
tower that Mr. Tae A. Roebling met with a lamentable 
accident —the crushing of his right foot by the shock of a ferry 
boat against the fender rack of spring piles on which he was 
standing. Lock-jaw speedily set in, and after sixteen days 
of extreme suffering, terminated in death. é 

For a period operations on the bridge came to a standstill. 

In August the writer was appointed chief engineer of the 
work. The Executive Committee of the Bridge Company, 
were likewise empowered to — with the necessary steps 
for securing the: site of the Brooklyn foundation, making a 
contract for the caisson, and preparing the site for its recep- 
tion. Mr. Horatio Allen was appointed consulting engineer 
during the foundation work, and to Messrs. Webb and Bell, 
of Greenpoint, was awarded the contract for building and 
launching the timber caisson. 

(To be continued.) 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Steel Manufacturers’ Association.—The As- 
sociation of Sheffield Steel Manufacturers’ who have com- 
bined for the express purpose of bringing down the price of 
coal and coke, and for taking united action in any matter 
seeming to require it, is being got into working order. The 
amount of subscription has been fixed at 5s. for each melting 
hole and converting furnace possessed by any firm, whether 
in use or not. Several meetings of the association have been 
held, but no reduction in the price of fuel has as yet been 
effected. 

The Strike at John Brown and Co.’s, ee dis- 
pute with the hammer-drivers at the Atlas Works, Sheffield, 
has been practically terminated by the dismissal of a number 
of the class indicated, in consequence of their having de- 
manded to be paid full wages, whether the hammers were 

oing or not. Little or no inconvenience is suffered by the 
rm, although the discharged men entreat “all hammer- 
drivers to keep away from Sheffield.” 


A Consequence of Dear Coal.—At Ilkeston, a town not 
far from that whence I write, some little confusion has arisen 
consequent upon the extreme prices to which coal has now 
attained. Last week an advance of 2s. 6d. per ton took 
effect. The previous rise had compelled the Ilkeston Gas 
Gompany to raise the price of that article twice, and the 
local water works company also felt it incumbent upon them 
to advance the price of water. The street lamps were not 
lighted, the Local Board giving notice that, in consequence 
of the price of gas (5s. per 1000), they must let the town 
remain in darkness. Subsequently, however, a compromise 
with the obdurate officials enabled the town to be again 
lighted, but the probability is that the latest rise of coal will 
cause fresh complications. 


Dividends of South Yorkshire Undertakings.—The Shef- 
field and Rotherham Banking Company declare a dividend 
of 12} per cent., with a bonus of 7) per cent., and an addi- 
tion of 31897. to the reserve fund, which now amounts to 
82,6517. The British Wagon Company (Limited) Rother- 
ham, in their report, state that they have now 2162 wagons, 
an increase of 530 during the half year. A dividend of 10 
per cent. is declared and an opinion expressed that it is 
desirable to increase the capital of the company to 300,0002. 
The half-yearly report of the Sheffield Wagon Company 
(Limited) states that 583 wagons have been purchased 
during the half year, and that the company have now 2492 
wagons. A dividend at the rate of 10 per cent. is declared, 
and the balance carried to the reserve fund. The directors 
recommend, in this case also, that the capital be increased 
from 100,000/. to 250,000. The Leeds and County Bank 
divide at the rate of 7 per cent. per annum, and carry 70001. 
to the reserve fund, which is now 27,0001. The Bank of 
Leeds (Limited) divide at the rate of 7 per cent. The York 
City and County Banking Company’s dividend and bonus is 
equal to 16 per cent., and the reserve fund now amounts to 
75,0001. The Yorkshire Banking Company divide 27s. per 
share, and have now a reserve of 90,0007. The York Union 
Bank divide 5 per cent. with a bonus of 5 per cent., an in- 
terim dividend of 5 per cent. having been paid in August 
last, making the half year’s dividend 15 per cent. The re- 
serve fund now amounts to 59,0007. The York Gas Com- 
pany pay a dividend of 10 per cent., although gas is but 
zs. 6d. per 1000—about the lowest rate in England. The 
York Water Works Company divide 7 per cent, and carry 
9002. forward. 


Advance of Steam Power and Wheel Rents at Sheffield.— 
A meeting of the steam engine and wheel proprietors was 
held on Friday last in the Cutlers’ Hall, Sheffield, when it 
was unanimously resolved, in consequence of the high price 
of coal, to advance the rents of all tenants 25 per cent. This 
increase will affect many small manufacturers and others 
who are unable to run their own engines, and hire “ power” 
from some other person, and will also affect some thousands 
(probably) of grinders and other working men who are now 
in receipt of wages or remuneration 50 per cent. higher than 
the normal rate. 

Advance of Colliers’ Wages.—The whole of the colliers in 
the Deepcar and Stocksbridge districts, near Sheffield, em- 
ployed by Messrs. Samuel Fox and Co. (Limited), and other 
coal owners have had their wages raised to ten shillings per 
day. 

Coal Sent by Railway to London.—The returns just issued 
as to the quantity of coal sent by railway from this locality 
to London during the month of January show a very pro- 
nounced falling off. The Great Northern exhibits the most 
marked decrease, but the Great Eastern, taking principally 
from Gawber Hall, Clay Cross, Bevington, and Sishel » has 
managed to sccure an incre tonnage. The total carried 
by the Great Northern was 65,125 tons, and the Great Eastern, 
63,950 tons, High prices would reem t2 have checked the con- 





sumption in a very marked manner. Of Silks 
tons only were sent, of which Clarke’s is down for 1. 
Grange, 389, Cooper’s, 1214, Newton’s, 1838, Stafford Mais 
1839, Wharncliffe Silkstone, 1416, Silkstone Fall, 351 
Silkstone Main, 738 tons. The Barnsley thick coal is : , 
deficient, only 11,502 tons having been carried, Darfield eon. 
tributing 186, Denaby, 763, Edmund’s, 1033, Elsecar, 899. 
Lundshill, 1743, Manver’s Main, 399, the Oaks, 395) 
Swaithe, 1449, Wombwell, 1033, and Worsboro’, 619 tong, 
The West Yorkshire pits sent 7829 tons only, as : 
18,773 in December. On the Midland route 80,775 tong” 
were taken from the Derbyshire coalfield, Clay Cross heading _ 
the list with 23,941 tons, followed by Langiey with 13,695 
Eckington, 7635, Shipley, 6456, Pimxton, 5955, Sta 7 
5648, Seehpbridge, 5308, Grassmore, 4734, Riddings, 4 
and Tapton, 2660 tons. a 
Another Rise in the Price of Coal.—Another rise, making ~ 
the third this year, in the price of coal took place at § Se 
this morning, and probably extends to the neighbouring — 
South Yorkshire district. One of the leading Sheffield firms, 
whose collieries are six or seven miles distant from this 7 
now quote per ton at the pit mouth as under; picked 2 
coal, 25s. ; best Birley Silkstone, 23s. ; screened Silkstone n 
18s. ; screened seconds coal, 20s.; and breeze coke, 13s, 64, 
These cost two or three shillings extra for delivery in Sheffield, — 
It is stated that one of the principal collicrios hevsebaall is 
sending the whole of its production into Egypt. . 


a 








FOREIGN AND COLONIAL NOTES, 4 
Proposed New Australian Lighthouse —A deputation 
from the various insurance companies of South Australig | 
has urged upon the Government of that colony the i ; 
of erecting a lighthouse on Tipara Reef, where several 
ties have occurred to British shipping. 


The St. Gothard Tunnel.—lt appears that this great work 4 
had been completed at the close of last year to the extent of 
oe ft. The greatest progress had been made onthe southern 
side. ; 


Great Western Railway of Canada.—A rumour has been 
current in London, Ontario, to the effect that Mr. W. K. 
Muir, general superintendent of the Great Western Railway 
of Canada, has placed his resignation in the hands of the 
Canadian directors of that undertaking. This report requires, 
however, confirmation. a 


The Belgian Iron Trade.—A considerable number of ad- ~ 
ditional orders for railway matériel have come to hand in 
Belgium. Almost as many German adjudications are now 
pending as at the corresponding date of 1872. Thenew ~ 
works of M. Germain, of Marchienne, have secured ther 
first important contract in the shape of an order for 500 © 
trucks for the Prince Henry system. 


Ismidt and Bagdad Railway.—Eight Turkish Govem- 
ment engineers who are to make surveys for a projected rail 
way between Ismidt and Bagdad, will leave shortly for the 
purpose of proceeding with their duties. ae 


American Small Arms.—The Roumanian Ministry of War 
is said to be negotiating for the purchase of 60,000 American | 
rifles of the latest system, whether Peabody or Remingtonis 
not stated. A large number of Martini-Henry rifles have 
been ordered for ‘Turkey. They are to be supplied by the ~ 
Providence Tool Company, the only establishment in the ~ 
United States which has a right to manufacture the armsin 
question. 

The French Iron Trade.—Some rather important contracts 
have been concluded at St. Dizier, and in the group of the 
Nord, for iron, pig, machinery, &c. 


Russian Railways.—It appears that the length of a 
existing in Russia at the close of September, 1872, was 12; 
verstes, divided between 42 companies. ‘The amount acquired 
on the various lines in the first nine months of last year was 
47,767,554 roubles. 

Rails in the United States —The production of rails last 
year at the rolling mill owned by the Philadelphia and Read- 
ing Railroad Company was last year 20,043 tons, being the 
largest quantity ever made by the company in a single year. 
A liberal quantity of steel rails was laid down by the com- 
pany last year at points where heavy grades, sharp curves, 
or constant shunting of trains, subjects the roadway to great 
wear and tear. 


Germany and the Iron Trade.—An important revival has 
been noticed in Belgium in the demand for railway plant. 
It is also remarked that German adjudicatiions: are becom- 
ing almost as numerous as they were at this period a 
Great activity prevails, indeed, among the German way 
interest. 


Northen Pacific Railroad.— Commissioners oppelaieeae 
President Grant to examine and report upon the comp ; 
road and telegraph line of the Northern Pacific Railroad 
Company, from its junction with the Lake Superior and Mis- 
sissippi Railroad to the “ Ked River of the North” have mad 
their report. The commissioners state that the line is “ judi- 
ciously located, well constructed, and adequately equipped. 
Contracts have been recently concluded for the extension of 
the line a further distance of 300 miles. 


Dunedin and Port Chalmers Railway.—The ballasting of 
this line has been actively carried on, and already trains have 
been running over it with wool freights, although the line 
has not yet been formally opened. A goods shed and station 
have been erected at Dunedin, and at Port Chalmers | é 
progress has been made in the completion of the railway 
pier. 


Steam Colliers.—The net profits of six steam colliers owned 
by the Philadelphia and Keading Railroad Congene wee 
last year 117,641 dols. A plan has been matured by the — 
directors for a new fleet of steam colliers varying from 600t0 
1200 tons burthen, and aship yard for repairing these 
is to be established at Port Hichmond. 
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NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 18th, at 
8P.M. Renewed Discussion on “ The Gauge for the Indian State 
Railways.” 

METEOROLOGICAL SocrETY.—At the ordinary meeting of the 
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permission of the Council of the Institution of Civil Engineers, at 
25, Great George-street, Westminster, the following papers will be 
read: “Description of Electrical Self-Registrating Anemometer 
and Rain Gauge,” by the Rev. Fenwick W. Stow, M.A,, F.M.S.; 
“On the Madras Cyclone of May 2nd, 1872,” by Captain H. Toyn- 
bee, F.R.A.S.; “On the Character of the Storm of the 2Ist-23rd 
of August, 1868, over the British Isles,” by Captain T. U. Watson, 
submitted by R. H. Scott, M.A., F.R.S.; “On some Results of 
Meteorological Telegraphy,” by Robert H. Scott, M.A,, F.B.S. 
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THE RE-ARMAMENT OF THE FLEET. 
i -HE successive growths of our ironclad fleet from 
— iron clothing to 6-in. armour, and thence to 
—- 0m 12-in. plating, has brought with it a corre- 
— ing gradation of ordnance. As a necessary 
— of this gradual increase of armour and 
b= ght of guns, the armament of the fleet has got into 

oy confused state. As the 6}-ton gun era corre- 
xy x with the 44-in. and 6-in. armour period, ships 
that ose thicknesses of plating remain armed with 
aa seatntively small weapon. Whilst the 8-in. 
19} oo — synchronises with the period of the 
pr —s 18-ton ordnance, ships so protected are 
19-in pletion vetoes of these weights. Now that 

- more recen - 

and 35-ton guns come into being. eae nr: 


Were it possible to do so, it would evidently be 
most desirable to re-armour the whole fleet, so as to 
bring the defensive value of the elder ships up to 
that of the later vessels. That, however, is, we 
needly hardly say, impossible. The structural im- 
provements which enable the architect to concen- 
trate a greater weight of armour upon a smaller 
portion of the hull, could not be introduced into 
existing ships. No such difficulty, however, ob- 
tains as to concentrating the weight of ordnance 
into fewer guns. Beyond certain alterations of the 
ports, and strengthening of the decks, no insurmount- 
able obstacle exists to replacing the 6}-ton gun 
by the 35-ton gun, pels. the gross weight of 
armament be not greatly increased. As to work- 
ing the 35-ton gun on the broadside, all the me- 
chanical difficulties have been successfully overcome 
by Captain Scott. His carriage for the 26-ton 
broadside gun enables that weapon to be readily 
worked at sea by four men; and doubtless, by his 
mechanical appliances, 35-ton guns will be worked 
more easily and safely by fewer men than the exist- 
ing 6}-ton guns, which have not yet been furnished 
with his mechanism. 

There are, then, no great difficulties in the way 
of that rearmament of the fleet which thoughtful 
naval men so urgently desire, and which Fraser’s 
Magazine so strongly advocates. 

The Royal Alfred, though an old wooden iron. 
clad, carries one ton of ordnance to every 36 tons of 
ship. Taking that proportion as the standard of 
comparison, it will be seen that all the ships subse- 
quently built carry less armament and more armour. 
But it is not so much to the weight of ordnance 
carried as to its faulty distribution that we wish 
now to refer. Take, for example, the following 
ships : 


Tons of ordnance 
carried. Pieces. 
Minotaur 193 we ose 26 
Agincourt eee 218 We eee 28 
Northumberland or 28 
Black Prince ... 192 ve 28 
Warrior es 196 ooo 20 
Bellerophon... 146 aed 13 
Royal Alfred ... 177) — se oes 18 
Royal Oak 166 as ove 24 
Zealous ... 130 ove we 20 
Vanguard 139 eve wo 14 
Hercules 195 ose ’ 14 
Sultan ... 194 ses oie 12 
Monarch 131 eos eee 7 
Devastation 140 ove ooo 4 
Glatton . 50 i ose 2 
Hotspur ove a 32 ° ; 8 


In the day of battle it will be utterly impossible 
for seamen to single out foes armoured with precisely 
similar plates to those of their own ship. Nor, ifa 
choice of foes were possible, would a thick-plated 
Devastation single out a similar vessel for a couple 
of hours’ battering when, by a brief effort, she 
might sink a Zealous, and discourage the hostile 
fleet. Butif the guns of the Zealous were as ca- 
pable of perforating the Devastation as that ship’s 
guns are of riddling the Zealous, then the latter 
vessel might make a good fight for life, and who, 
considering the chances of battle, would venture 
to say that the odds would be overwhelming if she 
carried the British flag. What, however, Fraser's 


5| Magazine contends for is not that thinly-plated 


ships would ever be equal to the more thickly- 
armoured vessels, but that the former vessels should 
be given a fair chance in battle by carrying 
weapons which would perforate the thickest armour 
afloat. 

It will be many years before the earlier built 
ironclads cease to exist; and should a maritime 
war intervene these vessels must fight whatever 
hostile ships they may fall in with. It is not the 
custom of the sea for opposing ships to exchange 
information as to thickness of their armour before 
commencing an action ; and if otherwise known to 
be greatest on the enemy’s side, why must the 
Northumberland, a British ironclad of 10,584 tons 
weight be compelled to run away? The British 
ship has now no other expedient, because her guns 
are of an obsolete weight. Let her 28 pieces, 
weighing together 261 tons, be changed for eight 
pieces of 280 tons, and then the Northumberland 
may be fairly expected to try the fortune of war 
with a hostile Devastation. 

Theough there is no way of furnishing guns with 
adequate destructive power, without increase of 
weight, yet it is unfortunate that British ordnance 
should have, in the words of the late Ordnance 


Select Committee, ‘‘ decidedly the lowest velocities.” 





For, as striking force varies a8 the squares of the 








velocities, it obviously follows that British rifled 
—— necessarily ‘‘ decidedly the lowest” per- 
orations, This loss of velocity, and consequently 
of striking force increases with the weight of the 
projectile to be rotated, as might nie. be ex- 
pected when it is remembered that the rifle bearing 
which both supports and rotates the shot, is the same 
whether the shot be 115 lb. weight, or 700 Ib. in 
weight. The 35-ton gun is necessarily the greatest 
loser from this cause. The nena loss of per- 
foration in the case of the 35-ton gun, may be 
understood by comparing its performances with 
those of lighter guns similarly rifled. Thus, a 
63-ton gun yields a “‘ penetrating-figure” of 85 foot- 
tons per inch of its 7-in. 115-lb. shot’s circumference. 
By doubling the weight of the gun and shot, the 
‘* penetrating figure” becomes about one half more, 
i.e., & 250-lb. shot issues from a 9-in. 12}-ton gun 
with a striking force of 125 foot-tons per inch of 
its. circumference. Doubling the weights of both 
once more, the ‘ penetrating figure” increases as 
before to about one-half more, i.e., a 12-in, 600-Ib. 
shot issues from a 25-ton gun with a ‘“ penetrating 
figure” of 188 foot-tons per inch of its circum- 
ference. 

Again, a 9-ton gun yields a ‘‘ penetrating figure” 
of 100 foot-tons per inch of its 8-in. 180-lb. shot’s 
circumference. By doubling these weights the 
‘penetrating figure” is increased two-thirds, i.¢., a 
400-Ib. shot issues from its 10-in. 18-ton gun with a 
striking force of 166 foot-tons per inch of its circum- 
ference. But when these weights are doubled once 
more, only one-third higher ‘ penetrating figure” 
is attained, 7.e,, a 700-Ib. shot leaves a 12-in. 35-ton 
gun with a striking force of 220 foot-tons per inch of 
its circumference, instead of 276 foot-tons if it rose 
two-thirds, or 249 foot-tons if it rose one-half. 
That is to say, if the 35-ton gun followed the law of 
increased perforating power which obtains by 
doubling the weights from the 9-ton gun upwards, 
it would perforate 21 in. of armour with service 
backing ; and if it followed the law which obtains 
by doubling the weights from the 6}-ton gun up- 
wards, it would perforate 19 in, of backed armour, 
instead of 16 in. as at present, 

Even supposing that having ‘decidedly the 
lowest velocities” only involves the loss of 2 in. 
additional armour perforation in the 700 Ib, shot, 
this would not be a light loss in the day of battle. 
But the armament of the Northumberland and her 
consorts needs not only an accession of velocity, 
but an accession of weight in the projectile, and 
hence the necessity for the employment of heavier 
ordnance. 

The only grave objection to this re-armament of 
the British fleet is stated by Fraser to be the great 
loss of endurance which the present rifle system 
gives rise to in the heavier guns. Naval men are 
alarmed at the idea of resting the safety of the fleet 
and the security of the country solely upon an 
armament of 35-ton guns, They observe that the 
only gun of that nature tested so far, gave way 
after 38 horizontal discharges with mild pebble 
powder, spread over three and a half months ; and 
that those furnished to the navy have only been 
proved by firing, at long intervals, three reduced 
charges horizontally. Practical gunners are of 
opinion that if such guns were, after a few years 
ordinary training practice, taken into a naval bom- 
bardment to fire 20 elevated rounds per hour, that 
they might fairly be expected to break down during 
the first hour. That is to say, that the strains to 
which the ‘‘ Woolwich Infants” would be subjected 
during a naval bombardment would be about twice 
those under which which the late ‘ Infant” suc- 
cumbed when carefully “nursed” at Woolwich.” 
This is the only serious objection to the re-arma- 
ment of the fleet. It is one strongly felt by the 
navy, and the opinion of the navy on a 7 of that 
kind cannot be lightly disregarded. Indeed, it is 
generally understood that this lack of endurance in 
the heavier guns is the only cause that the arma- 
ments of the fleet are suffered to continue in their 
present obsolete condition, Without some such 
good reason, the Ordnance Department of the Navy 
would be deserving of severe reprobation for 
allowing the fleet to fall into its present low 
artillery condition. 








THE WESTINGHOUSE AIR BRAKE. 

Tue Westinghouse air brake has been fitted upon 
a complete train of the Metropolitan District Rail- 
way, and is working with the admirable efficiency 
that characterises the apparatus. Upon this line, 
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and, indeed, upon all of our metropolitan railways, 
where stations are placed so closely together, where 
the stoppages are so brief and so frequent, and 
where so enormous a passenger traffic exists, the 
adoption of an efficient continuous brake becomes, 
if possible, of more importance than on ordinary 
lines of railroad, for it is essential that the trains 
should be under a complete control, and that red 
should be brought to rest without the shock whic 
is the common attendant on all ordinary, and on 
nearly all special brakes. The value of the Westing- 
house brake in every needful particular is fully 
proved by the ——— train now running 
regularly upon the District Railway, and the com- 
parison it affords both in regard to quickness and 
ease of action, with every other brake that has been 
tried upon the line, is most favourable. To repeat 
the results of the experimental trips recently made 
with the train, would be simply to repeat the 
results of experiences gained on other lines, and 
already recorded by us. It is sufficient to say that 
at each station, the train of eight carriages was 
brought to a state of rest, in half its own length, by 
only a partial application of the brake, the ordinary 
working speed never requiring the full power to be 
exercised. 

While the Westinghouse air brake is acknow- 
ledged in the United States to be the most efficient 
apparatus of its class hitherto introducéd in that 
country, and is being rapidly adopted, almost to 
the exclusion of every other system, it is satis- 
factory to find that in this country also, during the 
few months in which it has been brought into 
public notice, and under the attention of railway 
engineers, so much progress has been effected in its 
introduction. It has tobe borne in mind, however, 
that it has much at first sight to recommend it. Apart 
from the evident elements of success the principle 
—worked out as it has been—presents, it is offered 
to the engineers of this country and of Europe, 
strengthened by the experience obtained from its 
wide application over many thousand miles of rail- 
road. The natural objection to be raised against it, 
had it been offered new and untried, would be, that 
however well adapted for its purpose it appeared, 
however efficient it might show itself on trial, con- 
siderable time must be devoted to extended trials 
before it could be shown efficient in all emergencies, 
and not liable to derangement. But experience 
has amply proved that its working parts are not 
more liable to derangement than are those of any 
other piece of machinery. ‘The only remaining ob- 
jection that might be raised is that its cost of ap- 
plication is high, but this, we think, can only be 
urged by the advocates of rival systems, which may 
be enabled to distance the Westinghouse brake so far 
as first cost is concerned, but which are not to be 
compared to it for reliability and efficiency. The 
advantages which the Westinghouse brake possesses 
over those which are now in use—we speak of con- 
tinuous brakes, which alone can be regarded as 
thoroughly effective—are the ease with which it can 
be put in operation, the rapidity of its action, the 
facility it possesses for then wn to an exact degree 
the amount of pressure upon every wheel through- 
out the train, and the fact that it is entirely inde- 
pendent of the motion of the engine. 

To bring a train from a state of rapid motion into 
one of rest in the shortest possible time is not the 
only duty of an efficient brake. ‘This work may be 
performed doubtless by non-continuous brakes 
satisfactorily so far as time required is concerned, 
but there are other considerations—the passengers 
and the permanent way and the rolling stock— 
and it is only by dividing the work to be done 
over as many wheels as possible, and by applying 
the pressure instantaneously and equally upon 
each, that a maximum amount of work is produced 
with the least possible wear upon rails or vehicles, 
and with the slighest shock to the passengers. 
Upon a railway like the Metropolitan District, as 
we have said, the questien is one of special im- 
portance, and the introduction of an efficient con- 
tinuous brake a matter of necessity. The opinion 
of Mr. Speck, the locomotive te ag ey of the 
line, as to the Westinghouse brake, is that it is the 
best that has yet been used upon his line; that it 
will pay for its first cost within a year, from 
saving in maintenance. With such an opinion, 
the recommendation for its adoption throughout the 
whole of the Metropolitan District Railway stock 
follows as a natural consequence, so that we may 
hope shortly to see all the trains belonging to the 
company fitted with the Westinghouse brake, 





COMPOSITE GUNBOATS. 

Our contemporary the Standard, whose informa- 
tion upon technical subjects is usually better than 
that of the other daily papers, has this week pro- 
duced an article upon some new gunboats, launched 
at Chatham on Tuesday, which we cannot allow to 
pass without notice. ‘The vessels in question are 
the Ariel and Zephyr, two small composite single- 
screw gunboats, of 306 tons and 60 horse power 
each*, and the Standard pronounces them to be ex- 
amples of ‘‘ about the most ineffective Lo gun- 
boat that was ever classed in the English Navy 
List.” The reasons given for this opinion are so 
absurd that we should consider them unworthy of 
notice were it not that they constitute an attack 
upon the policy of building small vessels of any 
kind—a matter of much more importance than the 
credit of the particular gunboats assailed. It is 
only fair to say, however, that, judging from the 
Standard’s own description of these little vessels, we 
see no ground for the strictures passed upon them. 

The first objection taken is that the proportion 
of length to beam, and of indicated horse power 
to tonnage, ‘‘ shows that they are not intended to 
be fast-going ships.” Here is evidently a believer 
in that ‘“‘small and fast” theory which we en- 
deavoured to show up not long ago, though then 
we had only to deal with people who expected to 
make a ship of 1000 tons go as fast as one of 5000, 
and be a good sea-going man-of-war into the bargain, 
whereas now we have acraft of 300 tons condemned 
for not being “fast.” Will such writers never 
understand that, for sea-going ships, size is an im- 
portant element of speed? The little Ariel and 
Zephyr will do, we presume, their 8 knots or so 
upon the measured mile (we have not by us the 
record of the performances of any vessels of the 
same class)—or just such a speed as may be reason- 
ably looked for in craft of their small size. How on 
earth is a 300-ton ship, displacing something over 
400 tons, to be driven “fast” without added dis- 
placement and size, while carrying a heavy arma- 
ment, a considerable stock of coals, a relatively 
large crew, and all the stores required for sailing 
round the world, and fighting an action on the 
other side of it? ‘The charge that these vessels are 
slow, is, we believe, inaccurate in fact, when their 
size, and the speed of former classes of vessels of like 
size, are considered ; while the proof given—the sup- 
posed small proportion of length to beam—is absurd. 
‘That proportion is nearly as 5} to 1, or about the 
same as in some of the fastest vessels in the navy, 
and probably quite as great a ratio as is desirable 
in a vessel of a size in which speed is both unneces- 
sary and out of the question. The real indictment 
is against building any ships at all which are not 
large enough to be fast—a notion founded on the 
very prevalent and dangerous fallacy that speed is 
almost the only thing to be considered in designing 
a man-of-war. 

The next objection of the Standard is to the com- 
posite plan of construction. Now there is a great 
deal which a competent critic might say upon both 
sides of this question, but no man, not very pre- 
judiced or very ignorant, would say that ‘it (the 
composite system) contrives to combine a// the 
faults which are necessarily incident to each form 
of structure,” 7.c., to both wood and iron. There 
is no argument adduced in support of this sweeping 
condemnation, beyond a highly-colouredreference to 
the action of wood upon iron fastenings. Not a word 
is said of the hundreds of composite merchant 
vessels afloat, nor of the advantage for distant 
service of securing the lightness and durability of 
an iron frame with the facility for coppering, ease 
of repairing, and comparative reodons rom risk of 
damage in shallow water, which belong to a wooden 
skin. Another objection is offered without any 
argument at all; the new gunboats “ will roll the 
masts out of themselves in a beam sea.” We be- 
lieve the fact is that the earlier vessels of the class 
were rather deficient in stiffness, excess of which is 
one of the principal causes of rolling, and that a 
slight increase of Som has consequently been given 
to the Ariel and Zephyr. ‘There is, therefore, no 
prima facie ground for supposing these last additions 
to the navy will be heavy rollers, but rather the 
opposite, especially as they are provided with what 
are, for the size of ship, bilge keels of considerable 
area. The Standard seems to despise bilge keels— 
we don’t know why—and questions their power “ to 
control the motion of a heavy over-masted vessel in 
a violent sea.” Passing over the fact that over- 


* Mis-stated by the Standard as 80 horse power. 
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masting, by raising the centre of gravity and ey. 
tending the radius of gyration, is usually fayoyy. 
able to steadiness, we think the poor little Zeph 
may well object that there is no evidence to show 
her to be either “heavy” or “ over-masted”— 
any rate, the writer himself describes her as hay; 
the ‘‘ first” mast square rigged, and the mala al 
‘*aft” masts ‘‘ schooner-rigged,” which seems to in. 
dicate (in very odd language) that the foremag, 
alone is square-rigged, and that the main and mizep. 
masts carry only fore and aft canvas. This jg 
said to be over-masting. 

Over-masted as this unfortunate gunboat is said 
to be, her spread of canvas appears even more limited 
than we should have supposed, for her powers of 
getting about are, it seems, strictly measured by her 
supply of coals. That being only adequate to four 
and a half or five days’ /u// steaming (a very decent 
allowance, we should have thought, and comparin 
not unfavourably with many larger ships), she “ cap 
never go very far from shore.” Clearly the masts 
do no good, and the intention of the authorities 
who propose to send these coasting craft to Ching 
ought to be abandoned. Yet the Standard, with 
some inconsistency, considers it ‘a pity they are 
not sent there”—which shows impatience, seeing 
they were only launched on Tuesday—because “ jn 
European waters they will be worse than useless, and 
in case of war will humiliate our flag by falling a prey 
to the first ironclad gunboat that comes across them.” 

The writer of this amazing sentence must be 
either very ignorant, or intentionally very w- 
fair—we fear the latter. He must be aware, 
if he has any title to write upon such subjects, 
that nobody proposes to use the Zephyr class 
of gunboats, or any other gunboats (except 
the Staunch class, which are simply mastless gun- 
carriages), for European warfare ; that the capture 
of a tiny gunboat by an ironclad could reflect 
no humiliation whatever upon the British flag; 
and that there is abundance of work for which such 
gunboats asthe Zephyr are exactly adapted. Much 
of the work of our fleet is police work in barbarous 
or semi-barbarous seas, where the smallest and 
cheapest gunboat is just as invincible, when it 
comes to fighting, as a powerful ship. If the Zephyr 
can engage, single-handed, an infinite number 
of junks—as by all experience she can—it is folly 
to send the Devastation against them. What 
we want on such stations is a numerous fleet of 
small vessels, not a few large ones, and the Zephyr, 
which seems to be a considerable improvement upon 
the old class of gunboat, without any alarming in- 
crease in size, strikes us as pretty much what is 
wanted. She does not require high speed to catch 
native pirate vessels, and her very respectable 
‘composite’ armament of two 64-pounders and 
two 20-pounder Armstrongs —to which the Standard 
objects, of course—is excellently adapted both to 
deal with a numerous but badly-armed foe, and to 
give her a chance if driven to bay against the small 
cruisers of European powers. The Standard thinks 
the two 20-pounders should give place to a third 
large gun, overlooking—what we suspect isthe fact— 
that there is no- place on board where a third large 
gun could be carried. Besides, the small guns, 
with their rapid fire and extreme accuracy, will, in 
ninety-nine cases out of a hundred, prove much 
more useful—as against native vessels or stockades, 
for instance. 

The article from which we have quoted appears 
to us very objectionable, as being either, at the 
best, a reckless attempt to revolutionise an import- 
ant branch of our shipbuilding policy without any 
reason assigned, and in the teeth of all experience, 
or as a disingenuous endeavour to represent a class 
of vesselsas designed to meet conditions they are not 
designed to meet, in order that discredit may be 
thrown tpon them, and the department responsible 
for them. We have, therefore, felt it a duty to 
notice the subject, and correct the unfair inferences 
put forward with so much assurance. 





EXPERIMENTS WITH DYNAMITE. 
On Friday last there were performed a number 
of highly interesting experiments among the sand- 
hills of Ardeer on the coast of Ayrshire, where this 
British Dynamite Company have erected the only 


dynamite factory of which we can boast in the 
country, although on the Continent of Europe and 
in America there have been a number in operation 
for several years. The traffic managers 0 all the 
Scotch railways have been for many months 
thoroughly satisfied of the almost total immunity 
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er that is displayed by this most valuable 
po ramon under all conditions of carriage, as 
they had personally ‘ assisted” at numerous testing 
experiments performed at the ae of the Rail- 
way Clearing House Committee by Professor Bis- 
chof, of the Young Chair of Technical Chemistry, 
Glasgow . and the experiments that were performed 
Jast Friday were more especially intended for the 
satisfaction of the directors of the Glasgow and South- 
Western Railway Company, as it is that company’s 
railway system that must first be called into requisi- 
tion for the carriage of dynamite throughout the 
kingdom to those industrial centres where mining and 
the allied industries are prosecuted on an extensive 


as 4 ‘addition to Sir James Lumsden, the chairman, 
and several directors and officials of the Glasgow 
and South-Western Railway Company, there were 
conveyed by special train from Glasgow many 

entlemen directly or indirectly concerned in the 
manufacture, carriage, and useful application of 
dynamite. ‘There were chemists, civil, mining, and 
mechanical engineers, ironmasters, mine-owners, 
landed proprietors, &c. Of the gentlemen present 
at the scene of the experiments there were (in 
addition to the representatives of the railway in- 
terest), the Hon. Mr. Vernon, and Mr. Moffat, 
C.E., of Ardrossan, representing the Earl of 
Eglinton; Mr. Warner, of Ardeer ; Mr. Walter 
Neilson, of Summerlee Iron Works; Messrs. John 
Hunter and James Greig, of Coltness Iron Works; 
Mr. Robert Liddell, of Ardeer Iron Works; Pro- 
vost Barr, of Ardrossan ; Professor Bischof, Messrs. 
James R. Napier, F.R.S.; George Simpson, M.E. ; 
Hugh H. Maclure, C.E.; Lockhart, of Middles- 
brough; Charles Randolph, the chairman; and 
Archibald Galbraith, one of the directors of the 
British Dynamite Company ; Alfred Nobel, patentee 
and technical director of the company; John 
Downie, C.E., secretary and manager; Captain 
Tupman, R.M.A., resident manager of the works ; 
and Liedbeck, of Stockholm, chemist. 

The experiments, the superintendence of which 
devolved on Mr. Nobel, were conducted among the 
sandhills, outside of the ground on which the works 
proper are erected, and they attracted a large con- 
course of people. They were performed in the 
following order : 

First Experiment.—This and the two following ex- 
periments were performed with the view of demon- 
strating the safety with which dynamite may be 
handled, and stored, and carried by railway. The 
substance was subjected, in Mr. Nobel’s hands, to 
such severe treatment as rarely happens in con- 
nexion with ordinary railway traffic ; indeed, it was 
so rigidly severe as to suggest the total impossibility 
of producing an explosion with dynamite under any 
condition of things that is within the bounds of 
ay in the shape of railway collisions, falls 
rom wagons, goods stores, &c. ‘There had been 
extemporised a sort of wooden tower of sufficient 
height to give a vertical fall of 40ft. To the top 
of this so-called tower there was hoisted a deal box 
containing 50lb. weight of dynamite cartridges ; 
and when the signal of “All clear” was given, it 
was permitted to drop down upon a very solid mass 
of woodwork. The box was severely shattered by 
the concussion, and the cartridges were freely scat- 
tered about, but there was no explosion. Before 
the fall took place, most of the visitors, in obedience 
to the warning given to them, retreated to a dis- 
tance; but really there was no need to do so, as 
the peculiar conditions of percussion under which 
dynamite explodes had not been reached, 

Second Experiment—Upon the mass of cartridges 
used in the first experiment, a box containing about 
5ewt. of sand was allowed to fall by means of guide 
ropes from the top of the temporary tower. ‘The 
only effect was the more perfect smashing and 
Squeezing of the cartridges, Not one of them ex- 
ploded. 

Third Experiment.—In both of the preceding ex- 
periments the percussion or impact was between 
two masses of wood; but in the third, the falling 
body was a block of malleable iron weighing up- 
— of 3 cwt. It was dropped from the samé 
mor upon the mass of cartridges, to which was 

a another 101b. box. Still there was no ex- 
Plosion. In this experiment the block of iron could 
= be dropped satisfactorily in the way employed 
—— first and second experiments, and an oppor- 

y offered itself for Mr. Nobel displaying his 
senewhat extraordinary fertility in expedient. He 
enmined to cut the rope by which the block of 

n was suspended by means of a cartridge of dy- 





namite, and for this purpose the cartridge was se- 
cured to the rope immediately above the iron 
block. A Bickford time fuse, terminated with a 
powerful percussion cap, was inserted into the 
cartridge, and in two or three minutes (the block of 
iron ~~ meanwhile hoisted to the top of the 
tower, and the rope made fast), a loud and sharp 
explosion occurred ; the rope was cut, and the iron 
ram fell exactly on the spot desired. As already 
mentioned, there was no explosion. 

Fourth Ezxperiment.—Fire, without percussion, 
being perfectly incapable of exploding dynamite in 
its ordinary condition, a great bonfire of shavings 
and wood—probably about a cartload—was kindled 
among the sandhills, and when it had acquired the 
desired degree of activity, a 50 1b. box of dynamite 
cartridges was thrown into it. In the course of 
ten minutes or so, after the wood of the box had 
thoroughly yielded to the effects of the fire, great 
tongues of a greenish-white flame shot forth with 
great energy. ‘They continued for two or three 
minutes, and then the fire relapsed into its former 
condition of activity. The dynamite burnt away 
quite harmlessly, and there was no explosion. 

Fifth Experiment.—Next in order there was an 
experiment which was designed to show to the un- 
initiated the peculiar method of exploding dynamite 
originally devised by Mr. Nobel, and to afford some 
notion of the extraordinary amount of physical 
or mechanical power which it is capable of exerting 
when exploded in a comparatively confined space. 
The block of malleable iron formerly used, had a 
hole bored in it lin. in diameter, and 6in. deep, 
and into this space a quantity of dynamite was 
loosely rammed, There was no ‘ stemming” or 
‘‘tamping” employed, the dynamite charge being 
open to the air. A Bickford fuse, having an extra 
strong percussion cap fastened upon the end, was 
rawnene Ly into the charge of dynamite, and then fired 
in the usual way. An extraordinary disintegration 
of the wrought-iron block was effected by the ex- 
plosion.. A mass of nearly one-half of it was 
wrenched from the remainder, evidently along the 
plane of the weld, and carried to some distance, and 
the rest was shattered and cracked in a remarkable 
way. The result of this experiment suggested to 
some of the engineers present that such a test on a 
small scale would be an excellent method of deter- 
mining the quality of an iron forging. 

Sirth Experiment.—A block of wrought iron, 
about 1ft. square, and 6in. thick, was laid upon 
the sand and operated on. Loosely held in position 
on its surface by means of a short tin-plate cylinder, 
there was placed 91b. weight of dynamite, which was 
exploded in the usual way. After the explosion, it 
was found that the general surface of the block of 
iron was considerably depressed, even though it 
was placed on the loose sand, which was able 
to offer only a very limited amount of resisting 
power. 

Seventh Experiment.—This was a somewhat novel 
experiment. A quarter barrel of gunpowder 
(25 lb.) was emptied out upon a sandy slope, and 
upon it there was laid a malleable iron plate of 
3 ft. or 4ft. square, bearing two L01b. boxes of dyna- 
mite cartridges. On firing the gunpowder, the 
plate and the two boxes were projected to some 
distance, but not the slighest injury resulted to, 
the boxes even, and of course the dynamite re- 
mained intact. 

Eighth Experiment.—The object of this experi- 
ment was to show that an explosion of dynamite is 
comparatively local in its effects. A 101b. box of 
dynamite was exploded in the usual way in ‘ the 
open,” at a distance of 15 ft. from the front of a 
simulated wooden palisade, 9 ft. broad and 6 ft. 
high. .The boarding, which was #in. thick, and 
the uppermost cross rail were removed, but the up- 
rights at the two ends remained. 

Ninth Experiment.—In the course of two or 
three short speeches which were made after par- 
taking of luncheon, which was laid out in the 
spacious laboratory of the Dynamite Works, Pro- 
fessor Bischoff referred to the experiments which 
he had made with dynamite at the instigation 
of the traffic managers of the Scotch railways, 
and specially mentioned one which was after- 
wards repeated at the request of Sir James 
Lumsden. It consisted in running the visitors’ 
special train over several cartridges placed singly 
on theline of rails within the company’s works, care 
being taken to place some loose dynamite in close 
contact with some of the cartridges. Nearly all 








the cartridges exploded, but the loose dynamite 


with the utmost facility, and quite harmlessly, when 
a lighted match was applied to it. 

e understand that there is an extraordinary 
demand for this material, but as the final arrange- 
ments for its carriage by rail have not yet been com- 
pleted, the demand cannot be overtaken in the 
mean time as rapidly as is desirable. The British 
Dynamite Company are having four vans made for 
their own special use, at the Glasgow and South- 
Western Railway workshops, at Kilmarnock, and 
they have recently purchased a small screw steamer 
by which they hope to be able to send a few tons 
here and there along the coast—to Maryport, 
Whitehaven, Barrow-in-Furness, to North and 
South Wales, Cornwall, &c., and to Newcastle, 
Middlesbrough, &c., on the east coast, by way of 
the Forth and Clyde Canal, and thereby meet many 
of the urgent demands that are pressing in upon 
them from almost all quarters. Already agents 
have been appointed in several of the most im- 
—_ districts, such as Whitehaven, Middles. 

rough, &c. 








EXPLOSION OF THE BOILER OF THE 
8.8. DRUID. 


AN official inquiry instituted by the Board of 
Trade into the cause of and circumstances connected 
with this explosion was held at the Town Hall, 
Grimsby, on Tuesday and Wednesday last. ‘The 
Court consisted of James Reed, Esq., Mayor, and 
Alderman Skelton, J.P., of Grimsby; Captain 
Harris, R.N., of London; and W., C. ‘laylor Esq., 
C.E., Chief Steamship Surveyor, Liverpool District, 
nautical assessors appointed by the Board of Trade. 

Mr. Hargrave Hamel, barrister, conducted the 
case on behalf of the Board of Trade. Mr, McFar- 
lane Gray, Chief Examiner, Board of Trade, assisted 
in getting up the engineering details. : 

We have already given reports of this disaster 
as the facts of the case were elicited at the coroner’s 
eR at Yarmouth, The present inquiry was 
held at Grimsby because the vessel is now lying 
there. No further information was elicited, but all 
we have previously stated as to the thorough rot- 
tenness of the boiler was again repeated in the 
evidence given by Mr. R. J. Gibson, Board of Trade 
Surveyor, who, in reply to the Court’s inquiry, stated 
that he had had twenty years’ experience in marine 
boilers in all departments of the trade, as workman, 
foreman, superintendent, chief engineer, and as 
captain. 

The Board of Trade, considering the great im- 
portance the question of the responsibilities of the 
users of steam power is now assuming, and in con- 
sequence of the repeated recommendations that 
have been made at coroners’ inquests that all boilers 
should be put under Government inspection, have 
for this inquiry called several eminent and practical 
men to give the Court every possible assistance. 
R. B. Longridge Esq., Chief Engineer of the Boiler 
Insurance and Steam Power Company, who has 
16,000 boilers under his care, E. B. Marten Esq., 
Chief Engineer of the Midland Steam Boiler In- 
spection and Assurance Company, who has 3000 
boilers under his inspection, both gave evidence, 
They had made a careful inspection of the exploded 
boiler, and in every particular corroborated the very 
clear and con<lusive evidence of Mr. R. T. Gibson. 
The barrister for the owners having remarked, after 
Mr. Gibson had finished, that the value of his 
evidence was much reduced by its having been 
given with such exaggeration, Mr. Hamel asked 
each of these witnesses whether Mr. Gibson’s state- 
ments were in their opinion exaggerations ; they 
said the state of the boiler was quite as bad as it had 
been described to be. The holes spoken of had been 
steam-t'ght only by there being oxide of iron scale 
over them, which had fallen off when jarred by the 
cutting out of the stays. The boiler was not safe 
at any pressure, and it had been in a dangerous 
state for some years. 

At Yarmouth it had been stated that the boiler 
had been put in the hands of Messrs. John Jones 
and Sons to do whatever was required about six 
months ago. Mr. Charles Jones, of the firm named, 
was called by the Board of Trade to give evidence 
as to his share in the responsibility of the explosion, 
He gave a clear statement of the way in which 
boilers arerepaired by firms such astheirs. They send 
men on board at the request of an owner or of his 
superintendent engineer, or of the engineer of the 
steamer, and these men do just what the engineer 
wants, neither the men nor the firm having any- 





was found to be in no way affected, as it burned 


thing to do with deciding what is to be done. He 
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was asked if it rests entirely with the engineer ; he 
replied that it did, except when the captain inter- 
fered. How did the captain interfere? He might 
send the men ashore again, and write to the owner 
that the engineer was getting a lot of nen on board, 
and incurring a great expense. He was here stopped 
by the owner's barrister, who said that had nothing 
to do with this case. Mr. Morgan, who had 
formerly given evidence at Yarmouth, then gave 
evidence corroborative of the statement of the pre- 
vious witness, and explained that chief engineers in 
steamers generally were in the matter of repairs to 
boilers under the orders of the superintendent engi- 
neer. The engineer of the ship had to report when 
he saw anything wrong, and he might suggest what 
he thought should be done, but it rested entirely 
with the superintendent engineer whether these 
were attended to according to his representations. 

The following is the judgment of the Court : 

In this case the Court has examined several independent 
witnesses, eminent and practical engineers. These witnesses 
made a thorough examination of the exploded boiler, which, 
coupled with the unmistakable condition of the fractured 
plates produced in court, fully demonstrated that this sad 
accident was caused by neglect of the most culpable nature. 
The evidence moreover showed that the boiler of the Druid 
must have been in a dangerous state for two or three years, 
and that no repairs of apy consequence had been effected 
during that time. It appears to the Court that the owners 
must have been aware of the condition of the boiler through 
their managing clerk, Chapman, by whom directions were 
given for partial repairs from time to time. 

The Court is therefore of opinion that the owners of the 
Druid have neglected their duty not seeing that the boiler 
of the Druid was fully repaired before this voyage, and are 
therefore responsible for this disaster. 

Mr. Hamel, when the judgment had been read, 
asked the Court to order according to the powers 
conferred on them in the 436th section of the Mer- 
chant Shipping Act, 1854, that the owners pay the 
costs of the inquiry. Mr. Smith, barrister, appear- 
ing for the owners, argued, that as the owners had 
in every respect done their duty with regard to the 
boiler, they should not be condemned to pay these 
costs. After retiring a few minutes, the Court 
added the following to their judgment : 

Taking into consideration all the circumstances of this case, 
the Court is unanimously of opinion that this disaster was 
the result of the owners of the Druid not having the boiler 
examined by a fit and competent person, and properly re- 
paired prior to her last voyage, and adjudge that under the 
436th section of the Merchant Shipping Act, 1854, the owners 
of the said ship be condemned in the costs of the inquiry. 

We agree in the verdict in this case, it is a step 
in the right direction, and we have no doubt its 
moral influence will be seen in the owners of steam 
boilers taking a heavier weight of responsibility, 
and showing more consideration for the safety of 
their men. 








STEAM ENGINE ECONOMY, 

Our contemporary, The Engineer, in his last week's 
issue, gives to an article over the signature “2” 
that prominent position, the first page, that was 
cuniie given to any communications the late Pro- 
fessor Rankine from time to time sent to that journal. 
The subject treated by ‘‘Q” was a favourite one 
with the learned professor, and they who have 
studied what he has so ably written in connexion 
with it in his published volumes and occasional 
papers, and have now read the article to which we 
are referring, ‘‘On Means of Reducing the Consump. 
tion of Fuel by Old Steam Engines,” in the last num- 
ber of The Engineer, will be surprised at the evidence 
it affords of the little attention the editor of that 
journal can have bestowed on these works, and how 
completely the principles he enunciated, and the so- 
lutions he gave, have been ignored in its preparation. 

The writer describes the performance of a single 
engine with a cylinder 40in. diameter and 7 ft. 
stroke; boiler pressure, 501b. above the atmo- 
sphere ; initial atmosphere, 181b.; piston speed, 
280 ft. per minute; 71>. of water per pound of 
coal; fuel, 5 lb, per horse power. He then says: 
‘In the first place it will be well to define what 
power the engine exerts, ‘The initial pressure is 
18 Ib., the steam being cut off at five-eighths stroke; 
the average pressure in such a case will be about 
13 Ib., to which must be added the vacuum, 12 Ib., 
giving a total average pressure of 251b.” Here 
we have a teacher of his fellow-engineers exhibit- 
ing an ignorance of the action of the steam engine 
that we thought was now altogether exploded, ex- 
cept with the most illiterate of working men, that 
steam pressure acts on one side of the piston, and 
vacuum on the ofher ; that they are two different 
forces—the one a pressure, the other a suction ; and 
that they must be reckoned separately, and added 





together for the effective pressure ; that the atmo- 
iaterts line separates the two ; and that the expan- 
sion of steam is on the atmospheric line as a base. 
The writer “” gives in a foot-note the working for 
this average pressure. He has therein evidently 
supposed the effective cut-off to be at one half of 
the stroke. This cannot be objected to, but he 
should have stated that he was doing so in the text 
of his article. He says: ‘“‘ Accurately it is 1+hyp 


log £693= 505 X 18 _ 15.937,” instead of 15, as 


given in the sentence quoted above. This is the 
defect we have been so much surprised at: the 
expansion is here taken from the atmospheric line, 
instead of from the zero line. This ought to have 
been : 
hyp lo 
Af Oyp 006 ? 5 (18 + 14.7) = 97.68, 
and 27.68 —14.7=12.98, or, say, 13 lb. above the 
atmosphere, He has given 13 1b. in the sentence 
above for cut-off at five-eighths, but he has surely 
just picked up that 13 somewhere, for he could not 
arrive at it by calculation ; he would get 164 lb. by 
the pressure and suction principle he works on ; 
and it seems to us a nice muddle he has found him- 
self in, and to get out of it elegantly he takes off 
34$1b. from the average pressure in the original 
cylinder to make a fair start for a just comparison, 
and to make his pressures something like practice, 
being all the while himself in the dark as to why 
he has had to do so. He also gives in another foot- 
note, for the average pressure in the high-pressure 
cylinder, with cut-off at one-third of the stroke, and 
steam 50 lb. above the atmosphere, thus : 
sone 2.099 x 50 
‘- Accurately it is 1 + hyp log 1.099 — 3; = 
34.983,” but this ought to have been written : 


hyp log 3 
: ed ee x (50 + 14.7) = 45.3, 
and 45.3—14.7=30.6, 

instead of nearly 35 lb., as given in the foot-note. 
It is evident that, as he says, ‘‘ on this point very 
little appears to be understood by many engineers,” 
and his coming forward in the simple-minded way 
he does to set them all right, reminds us very much 
of that patron of learning who gave the toast, 
‘* The three R’s—Reading, Riting, and Rithmetic.” 
Our friend “‘2” is so considerate, that he says, 
‘““We believe that we shall do good service by 
making the problem to be solved as clear as possible, 
and in order to do this we shall avoid the use of any 
formule or calculation that cannot be understood 
with the greatest ease by any one possessing a 
moderate knowledge of arithmetic.” And he here- 
by proves that he does not come up to the standard 
he names, for the formule he has tried to use are 
so simple, that, as he says, any one possessing a 
moderate knowledge of arthmetic, should have no 
difficulty with them, yet they are quite beyond his 
calibre, and, in the very writing of them, as well 
as in their application, he comes under the lash 
of his own judgment, he is not ‘one possessing 
a moderate knowledge of arithmetic.” He signs 
himself Omega; now Alpha and Omega are often 
used in the sense of the first and the last; per- 
haps we are to understand his signature in this 
sense, that he is the last of the Mohicans, the 
last of the old school who thought the suction of 
the vacuum a power manufactured in the con- 
denser in the same way as the pressure of steam 
was a power produced in the boiler, and who 
make a large piston, and work at a low pressure 
to get more power from the vacuum. We would 
consider the signature also a suitable trademark for 
the design of engine improvement proposed, for 
we are sure it is the very last design that any en- 
gineer would adopt, and its adoption would be also 
the last of the engine, He proposes to place a 
diagonal high-pressure cylinder below the centre 
of the beam, and to point it to the crank end of 
it, and to take the strain on the connecting-rod. 
But if he will only draw the connecting rod at the 
other side of the shaft, and resolve then the force 
transmitted by the piston rod of the new cylinder, 
he will find that he has applied a horizontal strain 
upon the beam end and acl on the main gud- 
geon, and thereby on the entablature and top of 
the column, equal almost to the full pressure of the 
present cylinder, but being in a horizontal direction 
and on a level with the beam centre, the framing 
of an ordinary engine would not stand it one day. 
The entablature of a beam engine is not made for 

such horizontal strains. 

But supposing he could persuade the structure to 





be agreeable to his a, what would be the 
resulting economy? He tells us we would get the 
power developed in the small cylinder as clear gain . 
he says : “ It is obvious that, as the initial pressur, 
in the large cylinder and the ratio of expansion are 
precisely the same in the case we have stated, after 
compounding as they were before compoundin 
the power developed in’ the large cylinder will re. 
main unaltered, and we have seen that is 9664 
horses.” Therefore all the power developed “ in the 
small cylinder is clear gain.” His proposal is to 
have a high-pressure cylinder with a piston half 
the area of the low-pressure piston. They are both 
to have the same stroke, and steam of 50 1b. pres. 
sure above the atmosphere is to be cut off in the 
small cylinder at one-third of the stroke. And 
what will our readers expect the initial pressure ip 
the low-pressure cylinder to be with such an ar. 
rangement? He says 18 lb. above the atmosphere! 
Oh! “g”!! The pressure at the end of the stroke 
of the high-pressure cylinder could not, under the 
most favourable circumstances, be more than 
50 ‘ 

+3 7 147-69, say, 71b. above the atmo- 
sphere, and yet he promises 18 in practice at the 
beginning of the stroke in the low-pressure cy- 
linder; nay, more than that; he promises that 
throughout the stroke of the low-pressure cylinder 
the pressures will be the same as before compound. 
ing, for ‘‘ the initial pressure in the large cylinder 
and the ratio of expansion are precisely the same.” 
Now, how will it be when the pistons are at half 
stroke ; we will then have one-third of the small 
cylinder of steam of (50+14.7) 1b. pressure ex- 
panded to fill one-half of the high and one-half of 
the low-pressure cylinders, or filling a space equal 
to 1} times the whole capacity of the small cylinder. 

It must, therefore, have expanded 

13+34= X#=44 times 

and the pressure will therefore be, even neglecting 
any intermediate receiver or pipe, which he seems 
to ignore altogether, and which would still further 
reduce it, 


(50+14.7)_144 
44 


and 14.4—14.7 = —.3 or about $1b. vacuum, instead 
of 18 1b. pressure, as this last of the Mohicans would 
lead us to expect. 

Now what are the relative quantities of steam he 
proposes to employ to secure this extra power? In 
the one case he uses half a large cylinder full of 
steam at 18 lb. pressure, he actually says five-eighths 
of a cylinder full, but we will give him the benefit of 
the best construction that his words admit of and 
say only one-half of a large cylinder full. In the 
compounded engine he proposes to cut off at one- 
third in a cylinder of only one-half the capacity and 
to use steam of 50 lb. pressure. Practically, there- 
fore, the relative weights and the relative costs of 
the steam used will be 

(50+14.7) (+x4)=10.8 in the compound, 

(18+14.7) x$=16.35 in the common engine. 
That is, all the steam used each stroke would in 
the one case be represented by a large cylinder full 
of steam of 10.8 lb, pressure above zero, and in the 
other by the same cylinder full of steam at 16.35 lb. 
above zero. Here then is an important fact he has 
quite overlooked; not only does he get 105 horse 
power more, but he gets that with only two-thirds of 
the steam ; that is with only two-thirds of the amount 
of fuel. ‘The horse powers produced, he says, are 
266 and 105. The relative economy would, there- 
fore be 

(266+105)16.35 _ 9 4) 
266 10.8 5 

or 11] per cent. gain. But unfortunately it is all 
downright nonsense. 

He gives the effective average pressures as 25 on 
the large piston and 17.75 on the small 7: es 

19 

2 
34.875 Ib. on the large piston. But all the steam 
used, would produce even without loss, only 10.8 lb. 
terminal pressure in the large cylinder, and as those 
who have read carefully the long correspondence 2 
our pages in the last months of 1871 will remember 
the greatest total effect from even well-arran , 
compound engines does not exceed 2} times this 
terminal pressure, and in the majority of fair work- 
ing engines it is seldom more than 2 times, We 
should therefore expect from the compounded engié 
described certainly not more than 2 x 10.8=21.6, oF 
only about j of the horse power he gets from 
unaltered engine. With the very best construc 


would be equivalent to a total of 25+ 
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; ound engine and the proportions of 
en aoe ah pressures as described, it 
coal be impossible to get 27 Ib. total referring all 
to the low-pressure piston. This we are not giving 
from calculation, but we are fixing a limit we know 
to be so far beyond the possible that calculation is 
pg ogee finished with this article ; the present 
notice is only a hurried one; but as ‘ ” has just 
be a series of articles of the description re- 
ferred to, we expect to have other opportunities of 
making up for present omissions, and in the mean- 
time we congratulate our contemporary on the 
selection he has made, and sympathise with him in 
the difficulty he must have experienced in finding a 
writer to fill up a vacant place in his journal so 
ably as “ ” has done, and we hope that article is 
only his Alpha and not his Omega. 








CANADIAN PLUMBAGO. 

One of the most valuable products of the mi- 
neral kingdom is certainly plumbago, and this is 
owing to its comparative scarcity. The principal 
source whence it has been obtained in this country 
is Cumberland, where are situated the well known 
mines of Borrowdale, which at one time yielded 
their proprietors 100,0007. in a year, the ore sell- 
ing at 45s. per pound. But times have changed 
both with regard to the yield of the ore, and the 

rice obtainable for it; these once celebrated mines 
Cee now practically exhausted. Plumbago is 
found at Glenstrathfarrar, in Inverness, and at 
Craigman, in Ayrshire, as well as in Cornwall, but 
in either case only in comparatively small quantities. 
Deposits of plumbago occur at Arendal, in Norway, 
and also in Finland, and the United States, but the 
chief source of the present market supply is Ceylon 
and the East Indies, the Ceylon plumbago being a 
very high standard. There is, however, at the 

resent time, a great scarcity in the supply of plum- 

ago, thecrucible manufacturers absorbing very con- 
siderable quantities. In view of this, therefore, it 
is satisfactory to find that some extensive deposits 
of this mineral have been discovered in the town- 
ship of Buckingham, about eighteen miles to the 
north of Ottawa, the capital of the Dominion of 
Canada. The mines, which have been opened, are 
situated on the River de Liviére, a tribu of the 
Ottawa, and are favourably placed both as regards 
the working of the ore and its transport. A recent 
examination of these mines made by Mr. George 
Henwood has disclosed the fact that there are four- 
teen well-defined lodes, in which plumbago of un- 
usual purity occurs in large quantities. Several of 
the lodes intersect each other, and the mineral in 
some of them varies in thickness from 6 to 10 ft. 
Besides this there is a quarry of disseminated ore, 
over a quarter of mile in length, and 70 ft. in height, 
producing a very good percentage of plumbago. 
Some fine specimens of the mineral taken from the 
lodes by Mr. Henwood were lately to be seen at the 
School of Mines, but are now at the offices of Mr. 
Harvey, in St. Clement’s House, where we recently 
inspected them. They are exceedingly rich in ap- 
pearance, and are remarkable for their crystalline 
formation and purity. They display all the varieties 
of the ore, some being columnar and reticulated, 
and others laminated. One specimen measures 2 ft. 
in length, 16 in. in depth, and about 5 in. in thick- 
ness. Assays of this ore, made by Messrs. John- 
son and Sons, show it to contain 97 per cent. of 
fiaabago, the minimum annual yield of which the 
odes are capable, being estimated by Mr. Henwood 
at 5000 tons, whilst twice that quantity, it is stated, 
can be obtained annually from the workings in the 
quarry. -The produce of these mines is said to be 
preferred before the best Ceylon ores, and to com- 
mand a higher price in the local markets. From 
the appearance of the samples, and the extent of 
the deposit in which they occur, we may infer 
that this discovery will, in its results, exercise an 
mportant influence upon the market. 








- NOTES FROM PARIS. 
Pazis, Fes. 10, 1873. 

_ Toe AcApEmy oF SCIENCES. 
wane following is a summary of the principal papers, re- 
A ng to industrial science, recently submitted to the 
‘Academy. . M. Boussingault presented a memoir on the 
Pacer preg of vegetable earth, Any earth dried and 
be any to the air, absorbs nitrogen if there are con- 
ined in it calcareous or alkaline matters. The nitrogen 
—e for this process, whether it is borrowed entirely 
on at which all fertile earth contains, or, from the 
ogen of the atmosphere, does it not contribute in a 
tain proportion to the production of nitrates? Such is 








the question raised by M. Boussingault. In order to 
answer it, and, avoiding the causes of error which would 
present themselves by operating in the open air, he placed 
small quantities of earth to “nitrify” in a confined space. 
The experiments lasted over 11 years, from 1860 to 1871. 
The analyses made at the commencement and at the end of 
the experiments showed that under the conditions in 
which they were made, i.e. in confined or stagnant air, the 
atmospheric nitrogen did not appear to contribute to the 
formation of the nitric acid, which therefore obtained all 
the nitrogen from the organic matters in the earth itself. 





M. A. de Caligny presented a note on the action of waves 
upon sloping shores. In this note, which follows others on 
the same subject, the author mentioned that the hydraulic 
ram had been partly suggested to Montgolfier by the un- 
equal elevation of the tides, and by the dashing of the sea 
waves against a rock. But the phenomena which present 
themselves on sloping shores are very complicated. The 
object of M. de Caligny’s note is to indicate the essential 
points to engineers who have the opportunity to study them 
on a great scale. He mentioned the means adopted by M. 
Cialdi to destroy sandbanks, or to prevent their formation 
at the embouchure of a navigable channel—means ap- 
plied with great success by M. Moro. M. de Caligny had 
himself made, on a piece of water at Versailles, experiments 
to ascertain the movements of waves on inclined banks. 
These experiments showed that on these banks a current 
is generally formed resulting from the blows of the 
waves. Arrangements analogous to the converging dikes of 
M. Cialdi produce in all cases a true current, and the experi- 
ments and researches of M. de Caligny, afford data to the 
engineer for determining the best arrangement to give in 
each special case to these conveying dikes. 

MM. F. Bajault and Roche submitted to the approval of 
the Academy a process for making steel, based on the 
partial decarburation of the cast iron under the influence 
of a rich oxide of iron. The advantage has of course 
been long known which rich ores present for the transfor- 
mation of cast iron into steel, but the action which they 
exercise on the sides of the crucible has prevented their use 
hitherto. This inconvenience dves not exist in the method 
of MM. Bajault and Roche. The cast iron and the ore in 
powder are placed in metallic moulds, and are brought to 
a red heat in special furnaces. The reaction takes place, 
and fusion only takes place after their transformation. 
Ingots are thus obtained which are melted in the crucible, 
or on the hearth of a reverberatory furnace. These experi- 
ments appear analogous to those of M. Ponsart. 

MM. L. Forquignon and A. Leclerc have presented a 
note on the employment of gas to produce high tempera- 
tures. The furnace they employ has a return flame, and 
combustion is intensified by means of a blast. By this 
apparatus, without the employment of any other blast or 
blowpipe than the ordinary ones of glass used in the labora- 
tory, 40 grammes of soft iron have been melted in a quarter 
of anhour. By a small mirror the bottom of the crucible 
can be observed, and the blast may be delicately adjusted 
as the operation proceeds. 





M. Boussingault related experiments made on extract of 
beef and on the juice of sugar-cane, preserved for several 
years at a temperature of 4 deg. below zero The eub- 
stances so exposed showed no signs of alteration. These 
trials had been suggested by the discovery, made long since 
in Siberia and on the borders of the Arctic Sea, of 
elephants and other animals buried in the ice, and main- 
tained in a perfect state of preservation. 


CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1872.—No. IL. 

Ir rarely, if ever, happens that anything of a very 
radical character either in discovery or in the application of 
new principles in the designing of ships, or in the construc- 
tion of marine engines, is originated and worked out to its 
fullest practical development in the course of a single year; 
and therefore the year 1872 is not likely to stand out very 
prominently beyond the years that immediately preceded it 
in the history of the two industries named above, But 
when we compare them as at the close of 1872 with the 
condition that was observable ten years ago a most remark- 
able change is observed. 

Within that time the compound high and low pressure 
engine, which, in the hands of the late Mr. John Elder, had 
attained such remarkable results in point of economy of 
fuel, has now come to be almost universally employed, not- 
withstanding the opposition which it met with for several 
years, even from Clyde engineers. The staple demand is now 
for the compound engine, although it has taken a goodly 
number of years to get from the side lever and steeple 
engines to those of the modern and now generally accepted 
type. Pressures, such as prevailed twenty years ago, of 
7 lb. per square inch, have now been superseded by pres- 
sures of from 60 to 801b. per square inch in the direct- 
acting compound surface-condensing engines, with a con~ 
sumption of fuel that is considerably less than one-half the 
amount that wasemployed in the ordinary type of marine 
engine that was in vogue some time ago; and even that 
amount of success is about to be surpassed by Messrs. John 
Elder and Co., who have quite resolved on continuing in 
that path of engineering victories in which the late head 
of the firm was so distinguished. They are not disposed to 











remain content with that amount of expansion that is ob- 
tainable from the use of two cylinders, but have, instead, 
resolved to risk their reputation on the results of an engine 
of three cylinders, with an initial steam pressure of 120 Ib. 
per square inch. The form of boiler to be used is, we 
understand, that which was devised and patented some 
years ago by Messrs. Rowan and Horton, Glasgow ; and it 
is confidently expected that the consumption of fuel will be 
reduced to such an extraordinary minimum as 1 Ib. of coal 
per horse power per hour. 

In various instances the marine engineers of the Clyde 
are effecting structural improvements from time to time by 
means of which greater simplicity of arrangement, reduc- 
tion of the number of working parts, and further economy 
of fuel are accomplished. There is thus going on in a quiet 
way a good deal of general improvement, although there is 
no very marked step made during the past year so as to give 
it a sort of “ red-letter” character. 

Attention may also be directed to the fact that a number 
of the well-known engineering firms have extended their 
facilities for carrying on a first-class trade. New engine 
shops of a most improved character have been erected, and 
others have been greatly extended. The productive capacity 
of some of the establishments may be judged of when it is 
mentioned that the engines made last year were so numer- 
ous and powerful that in several instances the total horse 
power amounted to well-nigh, if not upwards of, 83000; and 
in one instance, that of Messrs. Caird and Co., there were 
in hand, or contracted for, at the close of last year engines 
of a total of 5220 horse power, the engines for one vessel— 
the Chester, an Inman liner—having 850 horse power, 
and being certainly the most powerful yet constructed on 
the Clyde. 

On the question of size, as regards the vessels themselves, 
one cannot fail to notice the enormous rate at which the 
increase is now proceeding. As a general rule it may be 
stated that for long ocean voyage the size of vessels has 
been double. Sailing vessels for ocean traffic have now 
almost reached an average tonnage of 1700 tons; at least 
that is the rule so far as regards the orders recently booked 
on the Clyde. Among steamers the same rule is observed, 
for there are now in hand vessels approaching 500 ft. in 
length and 5000 tons carrying capacity; and one of the 
most enthusiastic shipbuilders on the Clyde, a man who 
throws his whole soul into his work—Mr. Robert Duncan, 
Port Glasgow—has, of late, been seriously at work on the 
plans of ocean steamers 600 ft. long; indeed, he looks for- 
ward with confidence to steamers of 800 ft. long, the ferry 
boats of two oceans, with America for their central station, 
and Asia for their weekly termini. Such enormous sizes as 
those of vessels already afloat, or in process of construction, 
entail a vast amount of work and responsibility upon river 
conservancy commissioners and harbour trustees, inasmuch 
as they involve the deepening of tidal ways and docks to 
from 20 to 25 ft., and in some instances a reconstruction of 
harbour and quay walls. 

Modifications of some importance in the;construction of 
the hulls of sailing vessels and steamers have been made of 
late, the influence which has mainly brought them about 
being the tendency towards the adoption of Lloyd's new 
rules for iron ships, which were issued about two years 
ago. Most of the large steamship companies have rules 
and specifications of their own, modified merely by their 
experience of the requirements of the increased size and 
proportions of their ships, and the rules of the two classifica- 
tion societies—the Liverpool Underwriters’ Registry and 
Lloyd’s Registry—are based on, and modified mainly by 
the results of the experience so acquired. When ship- 
owners require a “ class,” they have generally no option 
but to accept the scantlings assigned for the dimensions of 
their proposed ships. Among the older and more indepen- 
dent companies there is generally manifested an indisposi- 
tion to eschew novelties, but in the end they feel compelled 
to follow the rules which others find it suitable to adopt. 

Another strenuous effort is being made by the United 
States Government to stimulate the American capitalists to 
try the business of building ships at home, America did 
build many good ships in former times, but since iron 
superseded wood, and steam took the place of sails, ship- 
building has practically been without a home, on the other 
side of the Atlantic. The American shipbuilder is unable 
to compete successfully with the Elders, Napiers, Cairds, 
Dennys, Duncans, &c., of the Clyde, and therefore the 
latter have nothing to fear, so long as the shipbuilding in- 
dustry requires to be fostered in America by a large subsidy 
from the national treasury. The Clyde is, and seems 
destined to remain, the great head-quarters of theshipbuilding 
and marine engineering industries ; and scarcely any greater 
compliment could be paid to Glasgow and the Clyde than 
was involved in the selection of Sir William Thomson, 
Professor W. J. Macquorn Rankine, and Mr. Denny, of 
Dumbarton, to serve upon the committee of designs for ships 
of war. 

But Professor Rankine, is gone from the place that 
knew him so well and where his services were so produc- 
tive of good, and naval architecture and engineering are 
consequently great losers by his too early death. Thanks 
to the munificence of Messrs. John Elder, provision has 
been made for insuring that instruction shall be imparted 
in those subjects to such young men as wish to practise the 
arts of building ships and engines, and hence the Clyde 
may yet continue to progress in the ready and successful 
application of the doctrines which Rankine taught so 
thoroughly and so well. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiessprover, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a larger 
attendance on 'Change at Middlesbrough, but on account of 
the high prices very little business was done. There was no 
alteration in the list, No. 3 Cleveland Pig being quoted 
120s. per ton. whole of the North of England is still 
working at high pressure; buyers are pressing for delivery, 
and ironmakers are doing their best to obtain raw materials 
in order to keep their plant in full operation. The Cleveland 
Ironmasters’ jation returns show that out of 138 
blast furnaces, 128 are blowing. There are 14 new furnaces 
in course of erection, most of which are in the Middlesbrough 
district. On accountof the scarcity of fuel, the iron trade is 
being materially restricted. In the finished iron trade there 
is a great deal of work on hand, and inquiries are numerous. 
Ship plates are being sold at about 14/. per ton, and quoted 
from 131. to 141. per ton. Several finished iron manufac- 
turers still say that unless the price of fuel is now reduced, 
or the prices of finished iron go yet higher, they will have to 
suspend operations. 

The Coal and Coke Trades.—We called attention last week 
to the upward tendency of the price of fuel. At Middles- 
brough coke is now quoted from 42s. 6d. to 45s. per ton, and 
coals are high. The only comfort that con- 
sumers take is that the question has now become so serious 
that it will, in a little time, adjust itself. Barely what is 
necessary will be consumed, greatest economy will be 
used, and whenever practicable, steamers will be coaled at 
foreign ports. By this means the demand will be lessened, and 
more coal being thrown into the market the prices will fall. 
But against this, as we antivipated last week, the pitmen of 
Durham have obtained a further advance of 15 per cent. in 
their wages. It is pretty generally believed that this advance 
will encourage the men to continue their restrictive policy 
which has caused the coal famine. Several new pits are 
being sunk in the North of England, and the cutting of 
coal by machinery is attracting more attention than ever. 


The Danks Puddling Furnace.—The Danks puddling fur- 
nace started at Messrs. Hopkins, Gilkes, and Co’.s works, 
Middlesbrough, is working satisfactorily. Another Danks 
furnace has Toca started at Messrs. Jaques’s works, South 
Stockton. Rapid progress is being made with the fitting up 
of the Danks furnace at the North of England Industrial 
Works, Carlton, and at the Erimus Works, Middlesbrough. 


The Tees Docks.—Some time ago we gave an outline of 
extensive new docks and railway pro to be made a few 
miles below Middlesbrough by a company. The usual pre- 
liminary steps are being taken with a view to going to 
Parliament for powers to proceed with the desirable work. 
The Middlesbrough Corporation have thought it part of their 
duty to oppose the Bill in Parliament, but it is hoped that 
the promoters of the new docks which are so much required 
will be able to make such arrangements with the Corporation 
as will result in the withdrawal of their opposition. 


Engineering.—In the North of England the engineering 
firms are all actively engaged. At Stockton Messrs. Blair 
and Co. have a large number of compound engines on hand. 
This firm have obtained a name for their ponte compound 
“—-. 

hipbuilding.—On the Tyne, Wear, and Tees there are a 
great many ships on the stocks. The builders have orders 
which will keep them busy for some time to come. 








NOTES FROM THE SOUTH-WEST. 

Locomotives for the Rhymney Railway.—Seven additional 
ocomotives have been delivered to the Rhymney Railway 
Company during the last few months. Three others were 
delivered in July. All these new engines have been very 
actively employed. 

"Somersetshire Coal.—In view of the facilities which will 
be afforded for coal traffic by the North Somerset and the 
Somerset and Dorset Extension Railways, it is expected that 
mining operations in the Somersetshire coalfield will acquire 
a considerable further development. 


Steam Launches.—It is stated that in future the steamers 
of the Royal Mail Steampacket Company will carry a steam 
launch instead of the second lifeboat, the first vessel to be 
supplied with one being the Tagus, which lett Southampton 
on the 3rd inst. for the West Indies. 


Coal in the Forest of Dean.—Coal has been again advanced 
in the Forest of Dean. The sum paid to Messsrs. Goold 
Brothers for their Sewdley mineral, &., property, is stated at 
20,0002. 

Coal Traffie over the Taff Vale.—Notwithstanding the 

t strike in South Wales, the Taff Vale Railway carried 

ast week the largest quantity of coal, which—with one ex- 

ception—ever passed over the line in seven days. This 

movement amounted to 84,000 tons. The present extra- 
ordinary prices are stimuiatin,: production. 

Great Western Colliery Company (Limited).—The whole 
of a new issue of shares made by the Great Western Colliery 
ss (Limited) has been subscribed for. The colliery 
was formerly owned by the Great Western Railway Company. 


Railway Improvements.—The directors of the Rhymne 
Raiway propose to seek powers to raise additional capital for 
doubling the line throughout the system of the company, for 
providing additional locomotives and other rolling stock, for 
the erection of warehouses, and the enlargement of stations. 
The directors look forward to a large further increase of 
traffic. The work of doubling the line between Caerphilly 
and Ystrad is making good progress. 

Brecon and Merthyr Railway.—The shareholders of this 
company have appointed a committee to confer with the 
directors as to a agreement with the Midland Rail- 
way Company and the distribution of the net rental. 





BERRYMAN’S FEED WATER HEATER. 
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We illustrate, above, a form of feed-water heater, FT 
by Mr. R. Berryman, of Hartford, Connecticut (now of 28, 

ilson-street, Finsbury, E.C.), which has been largely em- 
ployed in the United States, and which is being introduced 
in this country by the inventor. 

Fig. 1 represents the heater with a portion of the shell 
broken away, so as to show the position of the steam ~ 
within. A is a cylinder which contains the feed-water, - 
ing the induction, and C the eduction pipe. The exhaust 
steam enters one side of the chamber, D, through the pipe, 
E; it is thence conveyed by the tubes, F, to the other side of 
the chamber, and passes out through the pipe,G. Hisa 
blow-off cock, connected with the feed-water cylinder, and at 
I are two drip pipes, each of which is connected with one 
side of the exhaust chamber, D. The construction of the 
water cylinder, which is made strong enough to withstand the 
working pressure of any steam boiler, will be understood readily 





from the engraving. That of the steam apparatus we now pro- 
ceed to explain. fig. 2 shows the tubes connected with the 
tube sheet, J. The.tubes used are seamless brass of the best 
quality. They do not pass through the sheet, but rest upon 
a shoulder formed in boring it, and are there expanded or set 
up, as shown in detail in Fig. 3. A sufficient number of 
tubes are employed in each heater to obtain an area, in the 
aggregate, 20 r cent. greater than that of the exhaust pipe 
of the engine for which it is intended. The exhaust chamber, 
D, is formed by joining the flanges of the tube sheet, J, and 
late, K, which latter forms the bottom of the chamber. | 
hese two flanges are again joined with the flange on the | 
lower end of the water cylinder, and the three are securely | 
bolted together in the manner shown in Figs. 1, 4, and 6. 
This exhaust chamber is divided into two spaces by a parti- 
tion, shown in Fig. 4, which is formed by a rib cast on the 
underside of the tube sheet, and a corresponding rib which | 
projects from the upper side of the bottom plate. In Fig. 6, 
which is a sectional view taken at a right angle with Fig. 4, 
are shown the two divisions made by the ribs, and the course 
(indicated by arrows) which the steam is thereby compelled 
to take. It will be observed that the tube sheet, J, forms 
also the bottom of the water cylinder, and that it is made 
concave on its upper surface. By this construction, the | 
deposits made by the feed water tend to collect at the centre, 
and can readily be blown off from the cock, H, which is con- 
nected with the water cylinder by a pipe passing through the 
exhaust chamber, as shown in Figs. 4 and 5. Some work- 
ing hours the blowing off may be advantageously effected by | 
the pressure camtel by the feed-water while being forced | 
through the heater. At other times, a hand hole, seen | 
in Fig. 1, can be opened, and the bottom cleaned out. The | 
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water formed* by the condensation of steam in the tubes is 
carried off by the drip pipes, I, and is not used again under 
any circumstances, on account of the grease contained in it. 








IRON INDUSTRY IN AUSTRALIA. 

A PRAISEWORTHY effort is now being made to increase 
the prosperity of the colony of New South Wales by the 
establishment of iron and steel works near the town of 
Sydney, in order to develop the extensive iron and coal- 
fields which have hitherto been worked only to a sufficient 
extent to’prove their value. According to the latest in- 
formation an almost inexhaustible supply of hematite ores, 
free from phosphorous, and containing from 58 to 60 per 
cent. of iron, can be easily obtained, whilst coal, cropping 
out from the hill-sides, in seams from 2 ft. to 9 ft. in thick- 
ness, also abounds. Limestone, too, is plentiful in the 
immediate vicinity of the mines, which is about 80 miles 
from the town of Sydney. If the promises held out by 
the appearance of the mines—and a careful investigation has 
demonstrated the existence of the mineral wealth we have 
spoken of—a new field of prosperity is opened to the 
colony. Already native energy and industry is rendering 
it comparatively free of English manufacture ; but hitherto 
all the iron required has been exported from this country. 
The annual value of iron sent out to this colony is over 
1,000,000—an amount which, even if it were not in- 
creased by the possibility of obtaining it in the colony, 
would at the same time enrich the country, and encourage 
industry. But the demand would soon far exceed the 
80,000 tons now imported every year, if the supply was 
close at hand, especially in the present time of high and 
uncertain prices. We wish all success to this new enter- 
prise, which, if successful, will be attended with such 
important results. 








Morytreat Harsovr Worxs.—For some little time past 
the engineer of the Montreal Harbour Works and his assistants 
have been enga in surveying Hochelaga shoals, in co0- 
nexion with a scheme for building upon them some extensive 
wharves for a lumber depét. A contract for the construc 
tion of these wharves is expected to be let shortly. Borwai 
have also been made round the south side of Win 
Point, near Victoria Bridge, in order to ascertain the nature 
of the river-bottom, with a view to the construction of 
wharves in that locality also. 
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THE FRENCH SOCIETY OF CIVIL 
P ENGINEERS. 


We stated recently that the annual elections were made 
at the Society of Civil Engineers for the Council and Com- 
mittee. The installation of the new members took place 

ing of the 10th January. At the commence- 
at the meeting bap , 
ment of the séance, the retiring president, M. Miiller, and 
the new one, M. Molinos, each delivered an address. We 
believe that the following abstract will be found of interest ; 
it will acquaint the reader with the actual situation of, and 
the works executed by the Society. 

The general impression left by the experience of last year, 
during which M. Miller occupied the presidential chair, is, 
that the Society of Civil Engineers has been called upon to 
fill a réle more important than could have been hoped. He 
was convinced that it is possible for this Society to “‘ occupy 
a grand position, to become the point in which industry 
will find its centre of action and its support, even in the 
most important affairs.” All the works projected at the com- 
mencement of the past year have not certainly been accom- 

i and some amongst them are of great interest, but 
the regrets expressed by M. Miiller on this subject are 
softened by the hope that his successor will know better 
than himself how to bring them to a happy termination. 
Various modifications proposed to be made in the statutes 
of the Society. will doubtless help in this task, will enable 
him to undertake extended duties, and to enlarge the scope 
of the Society. The most important of these modifications 
consists in the election of a president for a space of two 
consecutive years as a minimum, an annual election having 
this grave drawback, that the president quits the chair at 
the moment when he is able to render himself most useful. 

M. Miller reminded his audience that committees had 
been formed by his advice, with the object of studying 
those questions which most highly concern the general 
industry of the country. Several of these committees have 
been active, and have communicated the result of their work. 
He expressed the hope that these results given to the Society, 
especially where they relate to special technical subjects, 
interesting directly only a limited number of the members, 
may be submitted to previous examination by members 
appointed for that purpose. Those charged with this duty 
should make reports, to be printed in extensoin the Pro- 
ceedings of the Society, in such a manner that the nume- 
tous members who do not attend the meetings may be well 
acquainted with the subject. A résumé of each report 
would be read at the meetings, and would give rise to an 
interesting and fruitful discussion, thanks to the previous 
investigation already made by competent men. Besides, it 
should be arranged that a subject of general interest should 
be discussed at each séance, to attract a greater number of 
members, and to keep them there when they came, 

M. Miiller insisted before all on the great part the 
Society should play, and remarked that the statutes do 
not restrict its sphere of action, but the Society itself, 
which up till now has not wished to use the privileges its 
statutes confer. One article of these statutes prescribes, 
in effect, to the Society, “To assist, by the study of 
questions of industrial economy and of public utility, the 
most extended applications of the power and wealth of the 
country.” Till to-day the Society has only weakly per- 
formed the duties which this article imposes, and M, Miiller 
cited as an illustration, the all-important question of the 
free manufacture of dynamite, a freedom so gravely menaced 
in France; and he thought that the Society of Civil Engi- 
neers possessed the right to present to the Government its 
disinterested advice upon the matter, and that this advice 
should carry with it great weight in the official deliberations 
on the question. Buta crowd of other questions equally 
await the attention of the Society, the questions of duty, 
exchange, railways, canals—all, in a word, which concern 
the most vital interests of the whole country. 

M. Miiller reviewed rapidly the works presented to the 
Society during the year of his holding office. To this part of 
his address we need not further allude, but may mention that 
genera] opinion agreed with him when he expressed the 
hope, @ prépos of an investigation on the subject of rifled 
artillery, that the aid of the profession would not be re- 
jected, “as it has always been till now;” and that in the 
interest of the country that intelligence and devotion may 
be mad i 

made use of wherever they are met with. On the 
question of the Paris water supply, which we recently re- 
ferred to in ENGINEERING, he made an observation similar 
to that which appeared in your columns, in saying “ that 
ree science and industry would perhaps solve that problem 
ufferently and more economically than the old administra- 
tion of Paris has done.” 
an Miller then entered upon financial and statistical 
— which proved the prosperous condition of the 
ety, and after some words of regret and eulogy for 
ros of the numerous members the Society has lost during 
© past year, he concluded by congratulating the Society 
Le. their choice of a new president, and in thanking all 
is colleagues .for the sympathetic aid they had accorded 
. ‘age for the great honour they had done him—an 
‘ © remembrance of which he should always 
. than assumed the Presidential Chair, and 
illestrio ing the successful past of the Society and the 
us rs who have presided over its labours, he 
sale - fear that he should fall short of the difficult 
© task which had just been confided to him. 





He should, however, avail himself of the experience and 
the counsels of the eminent engineers whom the Society to- 
day reckons amongst its members, and who, better than him- 
self, would merit the dignity confided to him. Proceeding 
then to examine the labours of the Society, he recalled the 
fact that in the early history of industry railways had played 
the chief part. Later, and especially during the past few 
years, the attention of engineers had been directed to an 
almost infinite variety of subjects, somewhat to the neglect 
of the railway question. ‘This vast industry” said he, 
“ which is more important than all others, is the most 
admirable field of experience and progress that we possess ; 
it should not now be neglected.” 

He entered then into a prolonged consideration of an im- 
portant question, directly coming within the scope of the 
Society, that of the internal navigation of France, and the 
improvements that can be made in this direction. He 
thought “ that there was no question which affected more 
powerful interests, and that a radical and complete reform 
of the system of internal navigation of France, would attain 
the importance of a true economical revolution.” The 
Chamber had studied the question, and M. Krantz, an emi- 
nent engineer, deputy of the Seine, had published numerous 
reports on the subject. The moment has arrived for the 
Society to form an opinion on the question by an exhaustive 
discussion, and to make known its views to the Government. 

More thoroughly to explain the position, M. Molinos took 
for example the rivers and the canals of the Department du 
Nord, which are the most perfect of the country. He 
recalled the principal difficulties in this system of navi- 
gation at the epoch when railways came into disastrous 
competition ; a variable draught of water, admitting in the 
river, boats of 400 tons, and on the canals, barges of only 


half that capacity ; the constant delays due to various |; 


causes ; the imperfections in the means of haulage; the 
fatal competition between the crowd of small boat owners, 
who, united even, had not sufficient strength to resist the 
common enemy—railways. However, the navigation in the 
Nord has been much facilitated, thanks to gradual im- 
provements introduced in the means of working. 

But in order that lines of internal navigation should 
struggle successfully, it is indispensable that there should 
be an easily managed traffic, with few stoppages, and with- 
out breaking bulk, throughout France. No general plan has 
ever been proposed for the execution of a navigation system, 
so that each canal has locks of varying dimensions and 
different depths of water. It is this want of uniformity 
which renders a general traffic impossible, and constitutes 
the fundamental fault of the French system of navigation. 
The necessity of adopting a uniform type throughout the 
country, is now i on all sides, and M. Krantz 
dwelt upon it in his report. 

But upon the selection of a type, opinions vary ; M. Krantz 
proposes to make the depth of water 6 ft. 6in., and the 
length of the locks 138 ft., which would permit of the 
adoption of 800-ton boats. M. Molinos remarked the 
analogy, from an economical point of view, between vessels 
of large tonnage and heavy trains of merchandise, observ- 
ing that transport in great quantity is applicable without 
difficulty to the material which forms the regular traffic on 
the canals, and as the cost for carrying heavier trains are 
much more considerable than that for increasing the ton- 
nage of boats, he thought that M. Krantz had recommended 
too small a tonhage. He believed that it would be better 
to go as far as 500 tons, and, although this figure may 
appear somewhat exaggerated, he feared that it even would 
be found insufficient. 

M. Molinos thought, moreover, that M. Krantz realised 
fully the advantage of heavy tonnage, and that he stopped, 
in his proposed reform, at vessels of 300-tons because he 
was ruled by pecuniary considerations, the 500-ton vessel 
requiring more costly alterations to the locks. These pe- 
cuniary considerations are the grand impediments, which 
have fettered till the present time all progress of internal 
navigation, and which will continue to hamper it, whilst the 
canals—their construction, maintenance, and use—remain, 
like the roads, in the hands of the Government. The State 
is unable to incur the enormous expenses which the reor- 
ganisation of the French internal navigation service would 
entail. It is to private industry, to large companies— 
founded on the model of the great railway associations— 
that the State should address itself to carry out this ne- 
cessary work. 

M. Molinos did not at all consider that the solution he 
proposed could be adopted under the simple form he had in- 
dicated. Many difficulties would present themselves when 
the practical realisation was to be arrived at. It would be 
a work worthy of the Society of Civil Engineers to study 
the question in all its phases, in order to arrive at a conclu- 
sion which should solve the grand problem in such a 
manner as to fulfil the numerous requirements involved. 
M. Molinos then made an appeal to his colleagues for 
aid, and expressed a hope that the Society would render 
their opinions upon the subject. 

He reminded those present, and especially the younger 
members, that the country relies upon them, and that the 
greatest efforts are necessary to aid France to encounter her 
almost overwhelming difficulties. 

The present generation had for the most part been 
brought ‘up in the naive belief that other nations would 
never rival France in the fields of industry. Events have 
banished the illusion, and to-day it is to military questions 
that all young men, and especially young engineers, should 





apply themselves with the utmost ardour. If they do their 
duty, “ we may preserve the hope,” said M. Molinos in con. 
clusion, ‘that with the last traces of a violent separation, 
against which all our sentiments of right, justice, and 
modern civilisation revolt, we shall be able to efface the 
saddest pages of our history.” 





NORTH OF ENGLAND INSTITUTE OF . 
MINING AND MECHANICAL ENGINEERS. 
(Continued from page 108.) 
as to the practicability of economising human 
mines by the employment of machinery. Much 
been done in applying machinery for the under- 
traction of and a great reduction has thereby 
i and horses; but the cutting of the 
usively performed by human ur. 
is a hard and jus one, and as it requires 
experience, it is not easily taken up by untrained 
m. Inevery point of view, endien there is the strongest 
ucement to substitute mechanical _ for manual 
i attempts = 


coal. 
labour, but with only im success ; and yet the 
appear, upon the face of it, to be one of 
difficult solution to persons accustomed to mechanical 
and ery. acquainted with the conditions 
to be performed. What is wanted, 
isa machine —— bares Ie pete nt reer ety reg 
so as to allow the superincum! mass to be easily dislodged. 
of cutting —> by hewing, by slotting, by saw- 
scooping. machine must travel along the 
coal, so as to follow up its cut. It should havea 
avoid frequent stops and 
long-wall system of work- 
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which this difficulty would be insuperable. Then, as to the 
power for driving the machine: that must clearly be com- 
pressed air transmitted from a steam ot the surface, 
as is now actually practised for the propulsion of all forms of 
bey machines. pe - —— —— medium 

‘or transmission of power, partly use the power expended 
hosel, Steameinlis orcr okt 
8 ing expansion in the exercise of ite power; and, ly 
because much of the force exerted in compression takes the 
form of heat, which is dissipated during the transmission of 
the air. In other respects, com: d air is peculiarly 
adapted for conveying power into a mine, because, unlike 
water, it requires no provision for its removal, and actually 
helps to supply the necessary ventilation. This is a fair 
statement of the nature of the work to be done, and of the 
conditions under which it must be performed. Whatever 
difficulties there may be, must be of a nature capable of bein 
surmounted by sstchantent skill and careful observation o' 
the impediments to be overcome. Partial success has already 
been realised, and I confidently look forward tc a time, when, 
to the many services which we exact from coal as a source of 
motive power, we shall add the cutting of the parent ma- 
terial from the solid beds in which it is ited. 

But it is not alone in coal mines that the extension of ma- 
chinery is for. The dearth of labour is being felt in 
= — of industry, and we have to fear on the 
one a ruinous collapse of trade, or on the other hand, a 
continued rise in the price of all productions, threatening to 
neutralise the advan of high wager and impoverish per- 
sons dependent on incomes. only hope that I see 
of escaping one or other of these alternatives, is by increasing 
the use of i and diminishing the direct employ- 
mentof men. It isin the interest of working men, as well 
as of all other classes, that we should throw the burden of 
our wants as much as possible upon inanimate power, and it 
is a high function of mechanical science to relieve man from 
that description of labour which consists in the exertion of 
mere animal force, leave him more free for the exercise- 
of skill which is beyond the province of machinery. 

One of the worse effects of dear coal is that it involves dear- 
iron. Coal may be economised, but iron cannot without positive 
loss. Production of every kind, as also steam navigation and 
railway are essentially dependent upon the use 
of iron as well as of coal. Hence, dear iron, like dear coal, is 
a burden, both on manufacture and on commerce, and its 
dearness diffuses itself over every article which we derive 
either from foreign trade, or from home manufacture. But 
although the t high price. of iron is chiefly due to the 
scarcity of it is not wholly so. The dearness of labour 
employed in its production is also telling seriously upon its 
cost, and the importance of substituting some system of me- 
chanical puddling for the present laborious process is daily 
becoming more apparent. Many inventions for attaining 
this object have been tried, but no substantial success was 

ised, until Mr. Danks produced his rotating furnace in 
America. If Mr. Danks’ success be confirmed by continued 
trials, he will have ferred an immense benefit, both upon 
the geuaral ideas esibesoed fn hus apparatus appear tohave 
i em in his apparatus appear to have 
been sug before, and although a has the great merit of 
having shown how the previous ideas on the subject can be 
rendered available, the patent laws do not afford him that 
tection which they so lavishly bestow upon others who 
ve accomplished no practical result. Under an uitable and 
iscriminative of patents, Mr. Danks would have ob- 
tained a monopoly as due to the importance of his invention, 
notwithstanding the abortive attempts of others to reduce 
the same ideas to successful practice. It isto be hoped that 
advantage will not be taken of Mr. Danks’ unprotected 
position to deprive him of an adequate reward. 

Having spoken of steam engines in reference to the great 

defects of those in most general use, it is only fair that I 





| should acknowledge the great improvements which are ex~ 
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hibited by nearly all classes of those engines in their most 
modern Mr. Bramwell, in his recent presidential 
ame the rape ge reer of ‘_. a sa —_ 
at Brighton, points out with justice how muc recently 
bag ne to improve the eaciency of marine locomotive, 
and agricultural engines, and urges the importance of carry- 
ing out to a still greater extent the application of those 
principles which have already been uctive of so much 
advantage. To this recommendation I may add that we must 
not neglect to follow up any new line of improvement which 
the of discovery may present to us. At the present 

yd ane to a new method of in- 





. is imp con w 
ical considerations could have led Mr. Warsop, the 
= of eo a, aetad a: Lore results from 
ion ‘of such an ient; and yet experiments 
that have been made in of its effleacy are so authori- 
tative that they cannot be repudiated on the ground of their 
—— bi — This subject, although much 
debated of late, is still so ambiguous and obscure that I shall 
ity of stating the difficulties of the 

i iciting satisfactory explanation. 

Mr. Warsop’s method ante in nang to a steam rd 

a forcing p, for the purpose of inj air into 
. a ee from this forcing pump is formed into a 
80 air may absorb a portion of the 
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a 
ive back all the power expended upon the forcing 
~ ust of necessity be loss of power by friction, 
also from impossibility } Fa poy of tee to 
pansive action con air corres ing to 
ive action of the pump pale to aateal injection 
It would be a liberal estimate to assume that 
expended on the pump is recoverable 
air. Hence, to make up the deficiency by the “p- 
lication of heat, we should have to double the volume of 
air, which would require it to be heated to upwards of 500 
deg. Fahr. above its initial temperature. Now, in the case of 
the Warsop arran t, considering the inconsiderable 
ing power of the escaping gases to which the air pipe is 
idering also the slow-absorbing power of air, 
the smallness of the surface presented by the coiled pipe, 
it is hard to believe that the air could enter the boiler at such 
a temperature as I have named, but even if it did, where is 
the surplus power to be found that gives the engine a pal- 
pable increase of efficiency? The mere reaction of the com- 
pressed air, with all the aid it can possibly derive from ab- 
sorption of waste heat, would barely save a loss, cer- 
i never account for an important gain. It seems 
obvious, therefore, that whatever beneficial action is exercised 
by the air must be of an indirect nature, and not the imme- 
diate i i Three modes of action 
have been put forward to i 
Firstly, it is said that the air, in bubbling through the 
water, facilitates the disen ement of the steam. This may 
very ibly be the case, for we know that water, entirely de- 
privel of air, may be heated in apagen went eaten . 
ture greatly exceeding the usual boiling point, before ebulli- 
tion commences. The reason of this is, that the adhesion 
between the water and the containing veseel, and alao be- 
tween the i of water themselves, is sufficient to re- 
strain the ion of steam at the usual boiling heat, 
unless air be present to afford points of separation. So far 
the explanation is plausible, for if the abstraction of air from 
water raises the boiling point, we may infer that the addition 
air will lower it. But the reduction of the boiling point, 
within le limite, would not lessen the weer d 
cien 
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— saving in that direction. 
tangible advantage mig t, however, acerue from the ac- 
celerated transmission of heat from the fire to the water, 
caused by the increase of difference which a lowered boiling 
point would occasion between the temperature of the 
water and that of the fire aad acting on the boiler ; 
but in the absence of thermometric experiments to show how 
much the boiling point is actually reduced, and how much 
the escaping gases are cooled, it is impossible to form any 
definite opinion as to the amount of this saving. It is cer- 
tain, however, that unless the reductions of temperature 
yd Sy ey > yp ee 
t to account for so large an economy as is said to be 
Secondly, it is argued that the bubbles of air virtually 
tension of heating surface. So they do, in re- 
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may form a film on the interior surface, capable of arresting, 
in a great measure, that condensation which is known to 
so wasteful of power in unjacketted cylinders, where the 
steam is used expansively. It is highly probable that the 
air would really acccumulatein this manner against the sides 
of the cylinder, because, while the particles of steam sank 
down into water, the icles of air would remain. It is 
also pretty clear that this film of air would intercept the ab- 
straction of heat by the cooled material of the cylinder, but 
if we admit this mode of action, then it would seem to follow 
that it is only in the absence of a steam jacket to the cylinder, 
that the economy of injecting air is realised, and, in fact, 
that the injection of air is merely a substitute for steam 
Moreover, if such be the action of the air, ay 
ing into steam should, in this point of view, produce 
same effect as pumping into the water. 

I have dilated upon this subject more perhaps than neces- 
sary, but I have done so with a view to stimulate action in 
the matter, for it is time that the doubts and obscurities 
which beset _ . ‘should be cleared up, and its adoption 
or rejection be brought to an issue. 

There is no class of steam ines in which economy of 
fuel is of so much importance as it is in marine engines, for 
not only is it an: object in steam navigation to diminish the 
cost of the coal, but it is still greater object to save room, 
and thereby increase the space available for cargo. The in- 
troduction of compound engines has enabled steam to be used 
of much higher pressure formerly, and with greatly in- 
creased expansive action. The result has been a saving of about 
50 per cent. in the consumption of coal, and I believe I am 
substantially correct in saying that in steam vessels, em- 
ployed on voyages, this saving of coal has been attended 
ious carrying power. It 
is highly probable that still f reductions of fuel will be 
effected by followingjin the same path, which has already led 
to such t economy. The pressure of steam in marine 
engines is still far inferior to that which is used in locomotive 
engines, and there is no obstacle, of an insurmountable 
nature, against the expansive action being increased propor- 
tionately to any further increase of pressure. But our efforts 
to increase the efficiency of marine engines must not run too 
much in one’groove. Hocent improvements have been almost 
exclusively directed to the mode of applying the steam, and 
but little attention has been paid to thefmode of producing it. 

ine has advanced enormously in improvement, but 
the boi 
tive effect from marine 


has actually receded; for we now get less evapora- 
boilers than was obtained from those 
iously in use. This diminution of effect has resulted 
ane ges made in the form of the boiler, to enable it 
to resist the greater pressure of the steam; but there is no 
inherent necessity for sacrificing evaporative power to meet 
this requirement, as is proved by the example of the locomo- 
tive boiler, which, while it produces steam of double the pres- 
sure of that supplied by marine boilers, stands unrivalled in 
regard to evaporative effect. The superiority of the locomo- 
tive boiler in regard to evaporating power, is chiefly due to 
the a. capacity of its firebox, which affords ample space 
above surface of the fuel for perfecting the combustion of 
the gases. In the old form of marine boiler, the flame space 
above and beyond the fire, was also very large, and the eva- 
— per pound of coal was nearly as great as in the 
motive. ut this advantage has heen sacrificed in 
the modern form of boiler, by adopting a cylindrical fire 
chamber within the boiler. This form is very favourable 
to strength, but it affords very little head-room over 
the fire, and the consequence is, that, although the 
tubular heating surface is relatively as great as before, the 
evaporation per pound of coal has fallen considerably. I do 
not say that the locomotive form of boiler, pure and simple, 
is that which ought to be adopted for marine engines, but it 
is well worth consideration, whether by adopting the same 
principle of construction, a more efficient boiler would not be 
obtained for marine engi Amore powerful draught would 
robably be required is now necessary, but this could 
be obtained by known mechanical methods applied either to 
draw air through the furnaces, or to force it into a closed 
stoke-hole. The production of draught by auxiliary power, 
would have the great advantage of enabling the rate of com- 
bustion to be regulated at pleasure, so as to meet the varying 
demand for steam, and it would also facilitate the application 
to marine boilers, of mechanical firing, which does not suc- 
ceed with a slow draught, and requires a variable draught 
to meet the fluctuating production of steam required at sea. 
The number of stokers required in large steamers, the 
severity of the work, and the inefficiency of the method they 
ursue, as evi by the dense clouds of smoke they pro- 
uce, render the introduction of mechanical firing in such 
vessels, a matter of the utmost importance; and I do not 
believe’ that any of the difficulties which appear to stand in 
the way are incapable of removal. 








AtasKka.—A disco of rich auriferous quartz is stated 
to have been made in The contiguity of this Ame- 
rican territory to the gold fields of British Columbia seems to 


give some semblance of probability to the statement now made. 


Tas Great AUSTRALIAN OVERLAND TeLEGRraPu.—aA de- 
monstration at Adelaide, South Australia, in November, to 
commemorate the opening of phic communication with 
Great Britain and other of the world, proved a striking 
success. About 200 men, with Mr. Todd, marched from the 
Post Office to the Exhibition Grounds, where addresses from 

i and benefit societies were presented to 


15,000 persons were present. | that 


destributed among Mr. 
and his men.! 
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Todd | tunnel. It is expected that 





MANCHESTER SOCIETY OF ENGINEERS, 
At the meeting of the Manchester Society of Master and 
Foremen Engineers, held on Saturday evening last 
Mechanics titute, Mr. Bowden in the chair, . 
Bailey exhibited several interesting models mad 
Richard Roberts, many of them with his own 
Bailey, in the course of his remarks, said it 
intention to read a paper on the life of Richard 
evening, but would do so at a future meeting. He wi 
be more generally known that the interesting m 
table could be seen any day in the Peel Park M 
ford. The Corporation had been kind enough to 
for the meeting that evening, and Mr. Plant 
curator of the museum, had _ #- enough 
tion Mr. Baile y 
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explain them. In the investi le i 
into the life and works of Ric Roberts, h 
Bennett Woodcroft for all the patent specifications 
tinguished inventor, and Mr. Woodcroft had 
enough to pat out that Roberts was the first one to 
valve for the useofsteam expansively. He would be glad 
further information on that subject from the mem! 
Bailey placed all the specifications by Roberts on the table, 
and said when he had fini his paper on Roberts that he 
would be glad if the members would accept of them for the 
library. writing about these things to Mr. W. . 
Mr. Bailey had called attention to the fact that a connexion 
of his family had a direct-acting steam hammer at work in 
Saxony about two years before the one at Patricroft, or the 
one in France, were at work. The inventor, Mr. William 
Dorning, bmany f presented with a - medal by the \king for 
his ingenuity, he was informed by Mr. Woodcroft that it wag 
atented by James Watt, in 1784, and he had pleasure in 
— interesting specification on the table. The various 
models were then described by Mr. Bailey and Mr. Plant, 
After the usual vote of thanks Mr. Plant, on making a fow 
remarks in responding, said it gave him t pleasure to be 
resent at a ting so well attended, and ‘obecrved that the 
eel Park Museum Committee had often desired, if 
could see their way, to devote a greater amount of space to in- 
ee scientific inventions. A strong opinion was ex. 
pressed by many members that it was a desirable thing to pro. 
mote such a museum, 


SAFETY VALVES, 
To THE Epiror or EnGineERrine. 

Sre,—In your description of Pollit and Wigzell’s safety 
valve, given in your Jast impression, you draw attention to 
their use of india-rubber diaphragms to protect the spri 
from the action of the steam, as being quite original. 
you allow me to state that more than two years ago I intro. 
duced this form of valve, with india-rubber diaphragms in- 
stead of packing, and at the end of last jeri patented a 
special arrangement of locked-up safety valve, in which I 
use these diaphragms, but in a much more satisfactory 
form. This valve was designed for the “ Nautical Magazine 
Safety Valve Competition,” the award in which not yet 
having been made, I am unable to send you a trac 
ing of the arrangement, but as soon as the competition is 
concluded I will send you a drawing of the design. 

I remain, Sir, yours, &., 

February 10, 1873. E 


XPANSION, 

Rattway Sieerine Careiaces.—A sleeping carriage has 
been built for the North British Railway Company by the 
Ashbury Railway Carriage Company of Manchester. Itis 
80 ft. long, and 7 ft. 6 in, wide, outside measurement, andis 
6 ft. 10 in. high in the centre inside ; at one end is a luggage 
compartment; at the other an ordinary second-class com- 
partment, the central portion being devoted to the sleeping 
accommodation. This consists of two commodious saloons, 
which are each fitted with seats and beds for three first-class 
passengers. These saloons are connected by a lobby & 
passage, off one side of which opens a well-arranged 
tory, off the other a water-closet. 


Dynamitz.—We take the following from the 
Courier. The’ first trial that has taken place 
district with the explosive compound known as 
mite, was made a few days since on the Halifax and 
Ovenden Junction Railway, in the tunnel now in course of 
construction on that railway. The experiments 
by . Edwards, of Newcastle, agent for 

mpany, under the superintendence of Mr. 
C.E., the resident engineer of the line, in t 
several other engineers. The rock in which 
was used is the hardest found in the district. ; 
using the dynamite isextremely simple. It is made into cat 
tridges varying from 2 in. to 6 in. in length, and from } in.toa 
14 in. in diameter; a percussion cap, very similar to an ordi- 
nary gun cap, is fixed to the end of the fuse; the cartridge 
having been opened at one end, the cap is pressed into 
dynamite and secured there by ordinary twine. The ca 
tridge having been placed in the bore-hole and tamped with 
water or sand, the fuse ignites the cap and the ¢ of 
the cap explodes the dynamite. The first experiments were 
intended to show its effect as compared with powder, and from 

ulated that a cartridge 6 in. long and ¢ 
diameter, containing 8 oz. of dynamite (which was bh 
largest used on Friday) has as much disruptive effect asi v7 
of powder. Next, three cartridges each containing 3 0% 0 
dynamite, were placed ona block of stone 4 ft. square On 
8 ft. thick, and covered with a shovelful of wet sand. 
being exploded it was found that the rock was split com 
plete s 
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through into four pieces. Thirdly, in order to 
here was no danger from the dynamite 
when in small tities, a cartridge was ignited 
Cooper held it in his hand whilst it burnt away with 8 
flame, no explosion whatever It is 
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ark on which the Vienna Exhi- 

ee IST is being built, lies close to the River 
bition © - its soil is indeed a deposit of that stream, 
_ nsists, for the most past, of alternate layers 
an “yee ani and gravel. Water is reached by 
of me tee on an averge, 10ft. below the level 
r* ; ground. The surface of the ark is very 
of ven, beiDg intersected in every direction by 
pws hines or ditches, which were evidently once 
deep ¢ These were the circumstances which 


THE V 


es. . 
poe the nature of the foundations, In a 
peer where bricks are exorbitantly dear and bad, 


is very cheap, where the nature of the 

= — pee we 2 ewer footings insecure, 
7 where water is very soon reached, it is evident 
that ‘les were the proper system of foundations, 
and Fcording it was determined that wherever 
ogsible the Industry Palace should be built on 
rales It was, however, considered expedient that 
Pe heavy walls of the nave, and the buildings 
which were destined to be permanent, such as the 
d entrances and the ring aisle surrounding the 
Rotunda, should not be built on piles, but on solid 
conerete footings. Accordingly the nave, which is 
only a temporary building, was founded on a footing 
of rough concrete made of broken bricks, one metre 
thick at the base, while the heavy permanent build- 
ings were provided with the best concrete footings 
made with pebbles from the river banks, on the top 
of which were raised the foundation walls of the 
best brickwork carefully grouted, All the small 
transepts, together with the buildings which form 
the central and flanking facades, and also the 
flooring of the entire palace were founded on piles. 

It was determined, in order to give importance 
to the Industry Palace, that it should stand ona 
terrace elevated about 2 ft. above the general level 
of the park. This end was secured by driving the 
piles till their heads stood at the required level 
above the ground, and then the terrace was formed 
artificially all round the building—but not between 
the piles—of gravel brought from the bed of the 
Danube along the railroads laid down for this and 
similar purposes. 

The piles which form the foundations of the 
buildings constituting the facades are an exception 
to the above rule, which regulates the general 
level. In this case the piles were driven in trenches 
about 2ft. deep, the footing being formed of strong 
beams connecting their heads; the top surface of 
the beam was in every case level with the bottom 
of the trench, and thus the footing was supported 
not only by the piles but also by the ground itself ; 
this plan was adopted for these latter buildings 
because the whole weight of the roof had to be 
carried directly by the walls and not by iron 
columns, as was the case in the nave and transepts. 

The piles which were used were on an average 
about 10 in. in diameter across the head. When 
used for wall foundations they were driven from 
5 ft. to 6 ft. apart, and 10 ft. to 14 ft. indepth. The 
heads of the piles are bridged over by beams 10 in. 
by 8} in., and on these beams are built the side walls 
of the Palace. The foundations for each of the 
iron columns which support the roofing consist, in 
the case of the nave, of six piles, and in the case of 
transepts of four piles driven close together, their 
heads being connected by beams similar to those 
mentioned above. The piles which support the floor- 
ing are driven at distances of 8 ft. 4 in. apart in the 
direction of the axis of the nave, and of 9 ft. 6 in. 
across it. The 9 ft. 6 in. distance is bridged over 
by beams 6in. by 8in., and across these beams are laid 
the flooring joists 33 in. by 6} in., while lastly, 
the flooring itself consists of boards 6 in. by 1 in. 
which are laid transversely to the length of the 
have and transepts, considerable interstices being 
left between these boards, so that the dust may be 
swept through. It must be understood that there 
8 no kind of cellaring or any subterranean structure 

th the floor; there is nothing it fact but the 
‘mpty space between the natural surface of the 
ground and the tops of the piles, the sides being 
by the walls of the building. 

The system of pile-driving by steam so much 
— in England seems almost unknown in 
omg Every one of the thousands of piles em- 
Ployed in the Vienna Exhibition was driven by 
— labour. The plan is as follows: A tri 
stormed of poles, from the apex of which a pulley 
's suspended ; over this latter is passed a strong 
rope, to one end of which is fastened the ram, 


weighing about 600 lb., while to the other end are 
fastened from 15 to 20 smaller ropes, each dense ve « 
with a handle which is grasped by a labourer. The 
head of the gang stands on a ladder resting against 
the tripod, and guides the ram by means of an iron 
rod which passes through it, and rests in a socket 
in the head of the pile. The labourers lift the ram 
by pulling the handles of the ropes down to their 
feet, and let it fall by swinging their arms suddenly 
above their heads, a fall of about 7 ft. being thus 
obtained. 

It was originally intended that the superstructure 
of the Industry Palace should consist of wooden 
columns, supporting arched roof principals, which 
were also to have been made of wood. ‘The columns 
were to have been connected together by timber 
frames, in order to give them lateral stability, while 
the walls were intended to have been formed by 
filling in the panels of this framework with bricks 
in the Swiss cottage style. 

When this became known amongst the Austrian 
contractors, a conspiracy was formed to raise the 
price of wood, and the prices contained in the 
tenders were so exorbitant that the technical cqm- 
mittee at once resolved to defeat the plot, and to 
punish the conspirators by abandoning the con- 
struction in wood for the nave and transepts, and 
by resorting to a somewhat similar one in light 
wrought-iron work, the contract for making which 
was awarded, after an international competition, to 
the firm of Harkort, of Duisburg, in Westphalia, 
on the Rhine. 

The superstructure, as at present erected, con- 
sists of wrought-iron lattice columns, of the lightest 
possible construction (see two-page lithograph pub- 
lished with the present number), standing on cast- 
iron foundation plates, which are borne on piles. 
These columns support the roof principals, which are 
parabolic arches, also formed of lattice work, and are 
connected one to another by wooden purlins, which 
rest in angle-iron sockets rivetted to the top flange 
of the arch, Over the purlins is nailed down a 
light wooden boarding, the whole being covered in 
and rendered water-tight by a plating of zinc. It 
will thus be seen that the entire weight of the roof 
is carried by the columns, the walls having nothing 
todo but to serve as a panelling. The columns are 
merely lattice-work girders, whose stiffness is alto- 
gether confined to the direction of their depth; the 
flanges are each formed of two 3in. angle irons 
rivetted together, while the web is formed of 
diagonal strips and horizontal angle irons. The 
details and dimensions of the ironwork are clearly 
given in the two-page lithograph which accom- 
panies the present number. The columns are so 
planted that the direction of their depth is at right 
angles to the walls, and thus it will be seen that 
they have of themselves no strength to resist 
buckling sideways. This want of lateral stiffness 
is made good by connecting all the columns to- 
gether by strong timber frames, as shown in the 
engraving. ‘The framework is, as has been before 
described, filled in with bricks, and plastered over 
both within and without. The walls thus formed 
are, in the case of the nave, one and a half, and in 
the transepts merely one brick thick. Lest this 
statement should give an erroneous idea of the 
strength of the walls, it should be mentioned that 
in Austria the bricks are considerably larger than 
in England, being 1]}in. x 53 in. x 2%in. in dimen- 
sions. The outer flange of the columns is encastré 
in this brickwork, a fact which should be remem- 
bered, as it will be shown hereafter to have been fol- 
lowed by most serious consequences. ‘There are 
three kinds of columns used in the construction of 
this building, viz. : 

1. The tall ones of the nave which are 17.4 metres 
(=57 ft. lin.) in length by 1.4 metres (=4 ft, 7,3, in.) 


in depth. 

2. The short ones of the transepts which are 
10.75 metres (=35 ft. 3in.) long by 1.0 metres 
(3 ft, 32 in.) broad. 


3 

3. The composite columns which occur at the 
junction of every transept with the nave; these 
latter consist merely of the other two rivetted to- 
gether so as to have an L-shaped plan. 

The columns of the nave and transepts differ 
only in dimensions, the arrangement of their parts 
being exactly thesame. The girders which carry the 
roof are simply lattice-work arches; the top and 
bottom flanges consisting of the same sized angle 
irons as those employed in the columns, namely, 
3$in.- The flanges of the arches are, however, 
stronger than those of the columns, being reinforced 








by the addition of a strip of plate iron 180 milli- 


metres (=77s in.) wide by 10 millimetres (=0.4 _} 
in thickness. The lattice work consists of i 
pieces of doubled angle iron, and diagonals of single 
strips ; the three panels at the crown of the arch 
have crossed diagonals, while the two at the spring- 
ings are formed of solid plate. Ateach intersection 
of the transepts with the nave, one truss of the 
roof occurs which has no columns to support it, and 
in consequence a supplementary iron structure had 
to be erected here, which consists of a simple lattice 
girder resting on the two adjacent composite 
columns. The arch of the nave in question is made 
to bear both on this girder, and also on the’ tran- 
sept arch immediately beneath it, the whole being 
stiffened by stout timber frames as shown in the 
engraving. 

The manner of erecting the ironwork was at 
once simple and expeditious. In the case of the 
naves, after all the piles had been driven, four large 
travelling scaffolds were erected, which were moved 
on rails laid along the beams connecting the heads 
of the piles; each of tliem did one-fourth of the 
entire work. There were three windlasses erected 
on the top of each of these stages, viz., one in the 
middle for lifting the roof principals and one at 
each side for erecting the columns. These latter 
arrived ready made in one piece, while the arches, 
for convenience of transport, were sent in two seg- 
ments, which were rivetted together on the ground, 
Two opposite columns were first erected in their 
proper positions by means of the windlasses, and 
after they had been secured in position the arch was 
lifted in one piece and deposited on and rivetted to 
their heads. The whole frame thus erected was 
next secured and prevented from falling, by means 
of stay ropes. The stage was then moved on to the 
position necessary in order to erect the next frame, 
and so on till the end. As soon as two or three 
sets of columns and arches had been erected, the 
carpenters were set to connect them by the per- 
manent framework, and following immediately upon 
these latter were the bricklayers, plasterers, and 
zinc workers, who filled in the panels ‘of the wood- 
work, covered the walls both within and without 
with plaster, and finished the roofing. Lastly came 
the glaziers and decorators, who put in the windows, 
finished the cornices and all the external decoration 
both in relief and in colour, and in fact completed 
the outside of the building. 

The system of erection in the transepts was 
somewhat more simple. Thanks to the exceeding 
lightness of the ironwork the travelling stages were 
dispensed with, and three cranes, each consisting of 
a simple pole with a pulley at the top, and a wind- 
lass at the bottom, were employed instead. The 
two columns and their connecting arch were then 
fastened together on the ground and lifted by means 
of the cranes into their proper position in one piece. 
The poles were then shifted, and so on as before, 
the mters, bricklayers, &c., following each 
other in quick succession, just as they did in the 
case of the nave. 

Between each pair of columns is situated one of 
the windows which serve to light the building. 
The windows are so contrived that their frames 
form part of the woodwork between the columns. 
There are twenty-six of them in every > 
each being 3.3 metres (=10 ft. 10 in.) long by 
4.2 metres (=13 ft. 94in.) wide, while each segment 
of the nave contains ten, the dimensions of which 
are 4.6 metres by 4.9 metres (=15 ft, 1 in. by 
16 ft. lin.) ‘The windows in the so-called blind 
arcades, right and left of the great doorways at 
the two ends of the nave, are somewhat different 
from the above, being semicircular in shape, so as 
to form a continuation of the real arcades which 
form the flanking facades of the palace.* 

This completes the description of the superstruc- 
ture of the nave and transepts ; the ring aisle sur- 
rounding the Rotunda, and 9 the transverse build- 
ings which form the fagades, were formed in a quite 
different manner. 

The ring aisle being intended for a permanent 
building was constructed of solid brick piers con- 
nected together by arches, the whole being arranged 
in the Roman Renaissance style of architecture. ‘The 
spaces between the piers is occupied by colossal 
windows, which serve to illuminate not only the 
aisle, but also aid in lighting the Rotunda itself. 





* The external elevation of one of the transepts, and the 
interior view of the nave, which we published on pages 44 
and 60 of the a volume, show the arrangements of the 
windows clearly. 





+ Engravings showing the details of the ring aisle are in 
preparation, and will appear in an early number. 
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The roof princi are formed of semi-arch girders, 
which are simply those of the nave cut in two, with 
this difference, however, that whereas the nave 
arches are of lattice-work, those of the ring aisle 
are formed of solid plate, One end of each of the 
these semi-arches rests on the brickwork pier, while 
the other is fastened to the iron columns of the 
Rotunda, The junction with the piers is horizontal, 
and that with the columns is vertical; thus the 
entire thrust outwards is balanced by the stiffness of 
the columns, while the piers have only to support 
part of the weight of the roof acting vertically 
downwards, There are two of these semi-arches 
fastened to each of the columns of the Rotunda, 
and they are all connected together by purlins and 
covered by boarding and zinc in precisely the same 
manner as are the trusses of the nave and transepts. 

The buildings which form the facades being de- 


stined for offices of all sorts, it was not necessary | 


to construct them in the same manner as the rest 
of the Palace. The following was the plan adopted: 
Instead of the iron columns and arches used in the 
transepts, a system of stout timber frames was 
employed. These frames run transverse to the 
length of the building, and form not only the 
skeletons of the partition walls between each room, 
but also the meet peat sored and the pillars of the 
arcade allin one. ‘The frames were put together on 
the ground and lifted into position in precisely the 
same manner as were the iron frames of the transepts. 
They were then connected together by longitudinal 
frames and brickwork in the manner previously 
described. Only the back portion of these buildings 
is used for offices. ‘The front is an arcade covered 
in by a groined ceiling, supported on the outside by 
columns and arches. ‘lhe ceiling is very light, being 
formed of wooden ribs and laths, which are plastered 
over, and handsomely decorated with emblematic 
ornaments painted in fresco. ‘The central portion 
of each of the columns is the outermost squared 
timber of the framework just described. This 
interior bone is covered over by a light turned 
wooden column, which really does no work in sup- 
porting the superstructure, but which is furnished 
with mouldings and a capital, and is plastered over 
so'as to resemble stone. ‘lhe corner pavilions are 


formed in precisely the same manner of timber and 


brickwork, and their domes consist of curved wooden 
ribs supported by rectangular timber frames, the 
whole being covered in as usual by boarding and 
zine plating. 

As was stated in the first article the Industry 
Palace, large as it is, could not furnish nearly 
enough covered space to meet the demands which 
were put upon it. Instead of weeding the collec- 
tions of the different countries of the more inferior 
objects announced for exhibition, it was unfor- 
tunately determined to cover in as many of the 
garden courts as were necessary, in order to make 
up the space wanted, and accordingly all the courts 
in the rear, and some even of those in the front of 
the building were sacrificed. No course that could 
possibly have been adopted could have been more 
injurious to the real interests of the Exhibition. 
Not only is the original plan completely marred 
thereby, but also the lighting of the building will 
be greatly interfered with ; and as the courts thus 
closed do not share in the general plan for the 
ventilation, the heat in them will probably be very 
trying. The covering sheds, such as they are, are 
made of timber and brickwork, but not being 
remarkable in any way, except as eyesores, they do 
not merit further description here, 

All the important structural details of the 
Industry Palace have now been described, but it 
remains still to give an account of the internal 
decorations. The decoration of the Vienna Exhi- 
bition was a problem of the greatest difficulty to all 
concerned in it, So accustomed are the Viennese 
to a gorgeous style of decoration in all their public 
buildings, from their palaces and museums down to 
the commonest cafés and bierhalle, that it was felt 
by the architects, that a quite plain building, or 
one even so simply got up as the Crystal Palace at 
Sydenham, would not meet with popular approba- 
tion. On the other hand, <o go in for the style of 
richly painted walls and ceilings, common enough 
in the town, would not only have cost an immense 
sum of money, but could also never have been 
finished in time. ‘They were fortunately helped 
out of this dilemma by the timely invention of an 
Italian, M. Bossi, of Milan, who discovered how to 
print patterns on common canvas in such a manner 
that at a little distance the effeet thus produced 
could not be distinguished from real painting. 





Herr von Gugitz, who is associated with Messrs. 
Hasenauer and Korompay, as one of the chief 
architects of the Exhibition, heard of this invention 
while staying at Milan, and at once conceived the 
idea of applying it to the decoration of the Industry 
Palace. All through last summer thousands of 
square yards of this material were being prepared 
at the establishment of M. Bossi, near Vienna, and 
were ready to be hung in their proper places as soon 
as the walls were ready to receive them. The 
material when finished costs from 7d. to 1s, per 
yard, according to the colour, and has this great 
advantage over paper-hangings, that it has no 
tendency to bag when applied to damp walls, and 
consequently can be used as soon as the structure 
is finished, without waiting for ittodry. ‘Thus the 
difficulty of time and money was overcome, and 
the best method of applying the new invention to 
the existing state of things was all that remained 
for consideration. 

It was necessary to fix upon a style of decoration 
which should do away with the commonplace 
railway station appearance caused by the perpetually 
recurring lattice-work columns and arches, The 
original intention was to cloak that flange of the 
iron columns which was not buried in the brick- 
work of the walls with an ornamental column of 
light woodwork, which should seem to support a 
cornice from which the arches of the roof would 
appear to spring, but an unforseen accident occurred 
which rendered a slight but very expensive modifi- 
cation of the above plan necessary. It will be re- 
membered that the columns are all supported on 
piles, which are independent of those piles which 
form the foundations of the walls. One flange of 
the columns, however, is not independent of the 
walls, but is, on the contrary, bricked into it for 
the sake of obtaining that lateral stiffness in which 
it is itself deficient, and is consequently liable to 
be affected by any movement of the walls caused by 
a sinking of the foundations, a shrinking of the 
brickwork or otherwise. Some such movement is 
precisely what occurred, Probably the piles which 
supported the walls of the transepts sunk under the 
weight of the brickwork, carrying with the latter 
the encastré flanges of the columns, while the free 
flanges, being carried by independent piles, were 
prevented from sinking equally with the other, and 
were in consequence bent into § curves, the bending 
taking place in a plane parallel to the wall. A great 
many instances of this occurred directly after the 
walls were built, and as it was thought quite likely 
that in process of time the whole of the walls 
might sink a little, it was deemed necessary to 
provide ayainst such a contingency byso strengthen- 
ing the free flange, that it would be enabled to resist 
any buckling strain to which it would be subjected. 
This end was accomplished by bolting stout trees 
12in. and 13in, in diameter to the outer sides of 
the flanges in question. The trees were first turned 
quite round to the required diameter, so that they 
might be employed also as ornamental columns. 
Then a strip bounded by about one-quarter of the 
circumference was sawn off in order that the flat 
side thus obtained might butt directly against the 
flange. This strip was then sawn in two, and one- 
half laid in the corner of each of the angle irons 
which form the flange. The whole was lastly bound 
together by wrought-iron straps, and bolts passing 
through both trees and angle irons. ‘Thus it happens 
that the chief feature of the decoration of this 
building is not a mere encumbrance or make-believe, 
but is a real integral portion of the structure itself, 
and thus fulfils the most essential requirement of 
the modern theory of ornament. ‘The decorative 
character of the columns is completed by furnish- 
ing them with light wooden pedestals and mould- 
ings, and plaster-of-paris capitals, all painted to 
resemble bronze, while the smooth portion of the 
tree is covered with tightly-strained crimson canvas, 
adorned with spiral lines in gold. The columns 
carry a handsome cornice made of wood, and painted 
of a creamy grey colour picked out with gold. 
From this cornice the roof girders seem to spring. 
The latter are left perfectly plain and are painted 
olive green, the boarding of the roof behind them 
being whitewashed in order to obtain a light effect. 
Between the columns the walls are decorated in the 
following manner: The lower portion, as it is 
destined to be partially covered by the cases con- 
taining objects of exhibition, is simply painted in 
panels of a light neutral green, which harmonises 
remarkable well with the crimson of the columns ; 
while above the piers between, and the portions of 
the wall around the windows, are covered with 





. . == 
canvas in its natural colour, but printed y; 
arabesque patterns in dark blue and orange, he 
utterly impossible for any spectator standip . 
the floor to distinguish this printed canvas } “* 
the most carefully executed painting. It wij 4 
be seen that the decorations are confined to ~ 
walls of the building, the roof being left pe 
plain, The screens which separate the naye 
the ring aisle, and also the several grand ep 
and vestibules, are each the subject of very 
decorations in stucco, the details of which Will be 
fully shown in the engravings we have in COURSE of 
preparation. 

There remains now nothing of interest to be 
described in connexion with the Industry Palace 
but the ventilation, which is, indeed, effected with. 
out any specially designed means. ‘The Rotung 
naturally acts like an enormous ventilating chimney; 
the sun acting on the vast surface of the roof yijj 
heat the air underneath, which will then immediate} 
rise and escape through the windows of the two 
lanterns; its place will be supplied by more aip 
gathered from the whole of the nave and the 
transepts; these latter will in their turn obtain 
their fresh supply through the numerous open door 
in every part of the building, and should they not 
prove sufficient, special gratings for the pu 
can be fixed in the walls beneath the level of the 
flooring. ‘This, it will be seen, is a self-acting 
ventilating system, for the hotter the sun the greater 
will be the action of the roof of the Rotunda, and 
consequently the greater will be the rapidity of 
change in the buildings below. In addition to all 
this every one of the windows in the entire Palace 
can be opened or shut at pleasure, and as they are 
situated so near the roof, each one of them can be 
used as an independent ventilator. 

A general description of the great Rotunda will 
form the subject of our next article, 








MECHANICAL REFINEMENTS. 
No. XX. 


To THE Epitor oF ENGINEERING, 

Sir,—In concluding this series of articles, which 
has expanded far beyond my original intention ; and 
which has, I fear, extended over such a protracted 
length of time as to have at least tried, if not ex- 
hausted, the patience of those who may have followed 
me through, I ought, at least, to fulfil my promise in 
regard to explaining the points of failure in the 
engine illustrated in ENGINEERING, of July 26th, 
and perhaps comment upon some of the other 
devices I have described, where subsequent trials 
have thrown additional light on the subjects. 

Those who remember the experimental engine, or 
those who have the number of ENGINEERING for July 
26th last to refer to, will remember or see that the 
method adopted for lubricating the guides was 
that of passing the oil along a canal from 
the bottom of the oil-cup, then up a small hole 
tothe wearing surface of the crosshead. Now this 
in practice was as complete a failure as any man’s 
enemy need wish; the suction of the crosshead, when 
travelling at a speed of 600 ft. per minute, would 
draw the oil ouit of the reservoir faster than it well 
could be put in from a common oil-can, even with 
the oil holes reduced by bushings until the aper- 
ture was not larger than the finest needle. Thuss 
device which had been tried and found to work 
charmingly in one place—a slow working machine 
—failed completely by the change of conditions. 

While it was thought the valve would work ab- 
solutely frictionless except from its own weight, yet 
practice developed the fact that a perfect mechani- 
cal fit between the edges of the valve and the strips 
at its upper and lower edges caused all the friction 
due to the full area of the two surfaces multiplied by 
the steam pressure in the chest. This difficulty has 
been overcome by carrying the valve on antifriction 
rollers, and fixing the upper strip a slight distance 
above the upper edge of the valve; a more simple 
plan would be to carry the valve entirely on the 
valve stem, but this could not well be done in the 
engine as it now is, ‘This friction in the valve led 
to imperfect governor action, and that to a vast 
deal of useless scheming ; but this is not the first 
time that such scheming has been expended to 
counteract or overcome some difficulty, which 4 
fraction of the study, if properly directed, would 
have abolished. 

I can hardly refrain from referring to the many 
good points also which have so far proved successful, 
but will not lose sight of the old Newcomen engine, 
which may be seen any day, or could three or four 
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little off of the main road between 
y =< al Oldbury, lifting coal from the mines 
ae game way it had done for 150 years, nor the 
Bolton and Watt engine at Smethwick, which now 
must have been working 106 or 108 years, and 
claim, for the experimental high-speed engine, that 
a six months’ lifetime can be much of a test. A 
few facts, however, may be proved in an hour as 
well as a century, or may be so self-evident as to need 
no proof, and one of these is that resting the entire 
structure on three supports is the right way to carry 
it, unless it be possible to rest it on one. . 
Transmitting the power from the piston direct to 
the flywheels is also correct, and proves in practice 
all that theory promised and more; no amount of 
speed can spring either frame or shaft so as to throw 
a twist in the wrist pin or main bearings, and thus 
far we have not been able to detect heating of the 
wrist pinbox to the extent of one degree. Of the 
other dozen special features which the engine was 
builtto test they thus far show very flattering results, 
That a plain cylindrical rod could be made to pass 
through a plain round hole steam-tight and yet run 
frictionless is certain, absolute truth ; a long hole 
and perfect adjustment are the only requirements, 
but how long such a structure will hold good time 
alone can tell. Compactness and solid bearings 
do not necessarily imply inconvenience; and I 
doubt if there is another engine of its size in ex- 
istence which one man alone, without tackle, can 
literally dissect in 60 minutes, as he can this, and 
reconstruct again in 45 minutes by the aid of one 
helper. 
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I described some three or four months ago an anti- 
friction journal box, mentioning that it was on trial 
under a street car ; oneof the difficulties apprehended 
Was justified by experience. An accumulation of 
dust packed on the rollers until it burst the outside 
casing. The same parties are now trying other 
devices, out of which it is hoped something will be 
developed commensurate with the thought and 
money expended. 

I cannot refrain from expressing my regret that 











the Society of Draughtsmen, at Glasgow, decided in 
favour of the use of circular instead of the plain 
ran gy of valve and other motions ; possibly they 
took it for granted that a machine was necessary to 
develop the dog card, while the circular one could 
be done on the drawing-board; but this is not at all 
a just inference, for either can readily be transferred 
es the other by the use of drawing instruments 
one. 

By ow making as many vertical lines in the 
plain card as there are radial lines on the circular 
card, then by taking the distances from the centre 
of the circular card to the motion curve, and trans- 
ferring them in their natural succession from a base 
line on the plain card, a series of fixed points will 
be established from which the motion curve may be 
developed. 

I had contemplated describing some attempts at 
improving and simplifying the iron planer; but 
will, however, only briefly refer to one, and that 
consists in the employment of metal straps in the 
place of a rack and pinion for driving the bed with 
a view of obtaining a smooth action. The sketch, 
Fig. 76, shows the arrangement for planers of 
such size that it would not be convenient to use a 
drum whose circumference would not equal the 
travel of the bed. By this arrangement the strips 
do not wind upon themselves, which would be fatal. 

Probably in the whole range of mechanical sub- 
jects there is not one which has caused so many 
inventors to start off with enthusiasm, confidence, 
and jubilant hopes, as the problem of how to con- 
struct a good water meter, and there is not one pro- 
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bably which has caused such disappointment, or in 
which the best schemes in{use fall so far short of the 
requirements. This can {be accounted for in no 
other way than that it is a harder problem to solve 
than is usually comprehended ; whether the meter 
shown in the accompanying drawings is equal to the 
requirements remains to be proven; this much, 
however, is evident, that it has the merit of simpli- 
city, and if it don’t go there will be this consolation 











_ The nature of the invention consists in using two 
air chambers, the water to be entering one while it 
is withdrawn from the other, This resembles in 
principle one of the first meters invented when 
measuring tanks were used, but by the use of air 
chambers the pressure can be transmitted through 
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the meter, which was not the case with the tanks. 
The next feature is the measuring by the fluctuation, 
or rise and fall of the water in the chambers, and 
not by the number of pulsations, as is usual in 
piston o diaphragm meters. Another feature is 
the self-acting valves. 

By reference to Fig. 77, it will be seen that the 
case consists of two principal castings, the lower one 
being the valve chest, and the upper one being a 


left for the inventor, that it is a pretty good failure. | plain cylinder with dome-shaped top and a partition 
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down its centre, forming two air chambers, A and B. 
Each chamberis supplied witb a tolerably close-fitting 
float, one of these being attached by a cord to a shaft 
to which it gives motion as the float descends, and 
which by means of a spring revolves in the opposite 
direction as the float rises. This shaft communicates 
with the indicator registering the fall of water, and 
thereby the amount. For absolute accuracy, a 
recording device would be required for each chamber, 
but for all practical purposes it is not necessary. 
Fig. 78 shows the inlet, and Fig. 79 the outlet valves, 
while Fig. 80 is a plan of the valve chest, the parti- 
tion, C, dividing the inlet chest, D, from the outlet 
chest, E. The action of the inlet valve will be best 
understood by referring to Fig. 77. The water 
entering the chamber, D, from the supply pipe and 
passing through the open port will fill the chamber, 
A, and by compressing the air will increase the pres- 
sure throughout the whole of that side of the ma- 
chine and against the inside of the valve that 
shuts off the water from chamber, B. At the same 
time the water being withdrawn from the chamber, 
B, reduces the pressure from that side of the valve 
until the pressure on the inside becomes the greater 
of the two when the valve would leave its seat. 
But this, bear in mind, does not occur until the 
pressure in chamber D, is considerably greater than 
in chamber B, because the surfaces acted on is as 
much longer on the one side than the other, as the 
area of the outside diameter of the valve exceeds 
the area of the port. ‘The pressure in chambers A 
and D being equal, and the pressure in B being 
lower the instant the valve leaves its seat, the rush 
of water throws over the valve so as to shut off the 
passage from D to A, until filling the chamber, B, 
and withdrawing from A reverses the action. 

The outlet valve works on the same principle but 
in a reversed direction to the inlet valve, and to 
insure the two working in unison there are horns 
cast on the inlet valves which reach over and come 
in contact with the outlet valves, as shown at F F, 
Fig. 79. 

The inlet valye reversing reverses the outlet 
action at the same time. ‘There is a check valve to 
the inlet pipe to prevent the fluctuations of pressure 
in the main communicating motion to the floats, 
and thereby indicating without measuring. The 
main chance for failure in this devise is that the 
water may convey or absorb the air from the air- 
chambers, and thus destroy its action, Itis for the 
purpose of preventing such a result that the floats 
are made as large as possible, forming in a great 
measure a diaphragm between the water and the 
air; a film of oil might be even better than the 
float. If the air chamber can be made to hold good 
from quarter day to quarter day it will answer all 
purposes, 

‘Thanking you for the prominence you have given 
this series of letters, and trusting a new position 
will give me opportunities to present subjects of a 
higher standard and in better form, 

I am, yours truly, 
Aw ENGLIsH ENGINEER IN AMERICA’ 


Rariways tx Bosn1a.—T wo brigades of engineers have been 
despatched by the Turkish Ministry of Public Works, one to 
Sarembey and Sophia, and another to Lower Bosnia, to make 
the necessary surveys between the former towns and 
Kustendil and Uskup, with the view to the construction of a 
junction line between the two great Philippopoli and Salonica 
main lines of the Roumelian railways, which the Turkish 
Government, by the terms of the Hersch Convention, has 
undertaken to complete within two years. The projected line 
will not exceed 185 miles in length, but the works will be 
attended with some engineering difficulties, and considerable 
outlay, as no less than 15 tunnels will have to be pierced 
along the tract of country which will have to be traversed. 


Soctrty oF Tate@rarn Enoinerrs.—The Society of 
Telegraph Engineers held their ordinary general meeting at 
the Institution of Civil Engineers on Wednesday the 12th 
of February, Mr. Latimer Clark, Vice-president, in the chair. 
Mr. Clark announced, with much pleasure, that two of their 
members, Messrs. Tietgen and Erichsen, of the Great 
Northern Telegraph Company, had, in addition to giving a 
life subscription, presented the Society with 100. each to- 
wards their funds. The annourcement was received with 
much applause by the members present. A communication 
was then read from Mr. ee am Smith, respecting the 
peculiar alteration in resistance of the metal Selenium when 
exposed to the action of light ; experiments were still being 
conducted, and further information at a subsequent date was 
promised to the Society. The following papers were then 
read: “On the Applicability of Iron to Te egraph Poles,” 
by Major Webber, R.E.; “On Telegraph Poles,” by Lieut. 
Jekyll, R.E.; “On Non-Telegraph Poles,” by Mr. C. W. 
Siemens; ‘On the Riband Telegraph Post,” by Mr. Robert 
Bristow Leo. As the subject was so interesting, and the time 
limited, the discussion on the papers was adjourned until the 
next mecting, on the 26th inst. 





PRIZE FOR STEEL, 
We have received the following notice from the Society of 


Arts: 

1. The Council have resolved to offer the gold medal of 
the Society to the manufacturer who shall produce and send 
to the London International Exhibition of 1873 the best 
collection of specimens of steel, suitable for general engineer- 
ing purposes. “ 

2. The specimens exhibited must include a complete 
illustration of the applications of the varieties of steel sub- 
mitted. 

8. Each manufacturer should send with his specimens a 
statement of the nature of the tests he has applied to each 
kind of steel submitted, and give the results of such tests. 

4. The samples tested are to be exhibited, together with 
duplicate samples, or portions of the same samples; these 
will be submitted to tests, should the Council consider it de- 
sirable. 

5. All persons using steel for general engineering pur- 
poses, who are not manufacturers of such steel, are also 
invited to exhibit specimens on the above terms and con- 
ditions. 

6. The Council reserve to themselves the right of with- 
holding the premium, in the event of the specimens exhibited 
not being sufficiently meritorious. 

By order, 
P. Lz Neve Foster, 

February, 1873. Secretary. 

NARROW GAUGE RAILWAYS. 
To rue Eprror or ENGINEERING. 

S1z,—In yonr issue of the 14th of February you give an 
extract from Captain Tyler’s Report to the Government of 
Victoria upon the subject of railway gauges, in which he 
says, speaking of the narrow gauge railways which have been 
constructed of the 3 ft. 6 in. gauge in the neighbourhood of 
Toronto, Canada: 

“The freight cars on that gauge, whilst weighing about 
half the dead weight, hardly accommodated half the cubical 
contents of thoseon the broader gauge, and there was no 
saving of dead weight as compared with live load on the 
3 ft. 6 in. as against the 6 ft. 6 in. gauge.” 

Captain Tyler, when last in Canada, accompanied me over 
the Toronto, Grey, and Bruce Railway ; but it is a pity that 
before committing himself to such a statement as the’ above 
that he did not take the pains to ascertain the fact8 which I 
should have been happy to have given him had he asked me 
for them. Sap, 

As the cars upon the Canadian narrow gauge railway@have 
been built from my designs, I may perhaps be permit to 
correct his statements. Ate 

The classes of cars used are of two kinds, viz., flat eatsand 
box cars, and the actual weights and dimension@ @te as 
follow : } 

The flat cars in use upon the narrow gauge railways are 
30 ft. long by 8 ft. wide, weigh 10,500 Ib., and have a capacit 
of 20,000 Ib., weighing, therefore, 43 lb. per square foot, an 
having for every pound of paying weight, .525 1b. of dead 
weight. 

The box cars are 18ft. long by 7ft. Gin. wide, weigh 
7500 Ib., and carry 12,000 lb., or eubie contents of 910 cubic 
feet ; they weigh, therefore, 8.2 lb. per cubic foot of contents, 
and have for every pound of paying weight .625 Ib. of dead 
weight. 

The Grand Trunk Railway flat cars of 5 ft. 6in. gauge’ are 
28 ft. long by 9ft. wide, weigh 16,000]b., and have a ca- 
pacity of 20,000 ]b., weighing, therefore, 631b. per square 
foot, and having for every pound of paying weight, .80 lb. of 
dead weight. 

The box cars are 28 ft. long by 9 ft. wide, weigh 18,500 Ib., 
and carry 20,000 ]b., or cubic contents of 1512 cubic feet, they 
weigh, therefore, 12.2 lb. per cubic feet of contents, and have 
for every pound of paying weight, .925 lbs of dead weight. 

The narrow gauge cars have therefore 50 per cent. of ad- 
vantage over the 5 ft. Gin. gauge cars, both as regards 
cubical contents and dead weight, instead of being of no ad- 
vantage in these particulars, as stated by Captain Tyler. 

I am, Sir, your obedient servant, 
Epmunp WRAGGE, 
Chief Engineer, Toronto, Grey, and Bruce, 
and Toronto and Nipissing Railways. 
London, February 18, 1873. 


DOUBLE-KEELED VESSELS. 
To Tue Epitok oF ENGINEERING. 

Srr,—I notice in your No. 2131 of patents, for a ship with 
two keels, by James Macpherson of Aberdeen, each keel di- 
verging towards each other. 

1 beg to state that between the years 1865 and 1867 I made 
a model of a similar design, and presented it with the plans, 
&c., to a gentleman at Messrs. James Watt and Co.'s, Mr. W. 
Langdon, and these have been in their possession ever since. 
The fact was well known to many in their office in London, 
and I think they made a vessel for Brazil somewhat after 
this system. I am Sir, yours respectfully, 

G. Watson. 














Marine Hotel, Callao, January 12, 1873. 


PUMPS IN MINES. 
To Tue Epiror oF ENGINEERING. 

Srr,—Could you or any of your many correspondents 
answer me the following questions, and you would much 
oblige a Glasgow pumpmaktr. 

What is the best packing for a double-acting pump 
plunger working in acoal mine dook ? I have tried both rope 
and leather, but find they do not last many weeks. Is there 
a better valve for a double-acting pump than the leather 
clacks ? 

What is the best kind of plunger and valves for a double- 
acting pump working against a pressure of 300 lb. per 
square inch, and delivering 12,000 gallons of water per hour ? 

Iam yours, &c., 


Glasgow, February 14, 1873. PuMPs. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Yesterday there was not such 
a large attendance on ’Change at Middlesbrough as there has 
been for several market days. There was not a great deal 
of business done. The reports of the state of the trade varied 
very much. Nominally No. 3 pig iron was again quoted 
120s. per ton, but, as we have previously pointed oyt 
none of the makers having this quality for sale op 
account of their heavy running contracts, it seems a farce to 
continue the quotation. An unusual transaction on ’Chan 
was the subject of conversation. A gentleman being in 
want of some No. 1 pig made inquiries and found 
maker who was in a position to offer him some for im. 
mediate delivery at 120s. perton cash. The purchaser, whose 
necessities were most pressing, gladly availed himself of the 
offer, and from a parcel of Bank of England notes paid for 
theiron. All the pig makers continue very busy, and there 
are plenty of orders in the finished iron works. The coal 
question, however, is now most seriously affecting the whole 
of the trade. The Darlington Iron Company are actually 
allowing their puddling furnaces to stop in order that they 
may sell their pig iron which they get from their blast 
furnaces. Fuel being so high they find it more profitable to 
sell the pig iron than to manufacture it themselves. This 
state of things will soon be altered, as arrangements are being 
made by different iron manufacturers to suspend operations. 
There has been a great deal of misconception during the past 
few days about the proposed stopping of puddling furnaces, 
Some newspapers have stated that 300 puddling furnaces in 
the North of England were going to be blown out. All our 
readers are aware that there are only about 140 blast 
furnaces in the whole of this district. There are, however, 
something like 2000 puddling furnaces, and, as we have 
stated, for several beh past preparations have been going 
on for discontinuing a number of those, in consequence of the 
extravagant price of coal. No one can say how many 
furnaces will actually be stopped, but in addition to those 
at the West Marsh Iron Works at Middlesbrough, and 
others, which we have previously referred to, the Darlington 
Iron Company, and the Britannia Iron Company, and 
Messrs. Fox, Head, and Co., Middlesbrough, are arrangin 
to stop a portion of their puddling furnaces. The North 
Yorkshire Iron Company, South Stockton, also intend 
adopting this course unless the price of coal is reduced. It 
is believed that the partial suspension of work will bring down 
the price of fuel, and that a short time only will be required 
to re-arrange the present unsatisfactory state of matters. 


Coalowners and their Profits.—The following paragraph, 
which illustrates the condition of the coal trade, appeared in 
the Neweastle Chronicle of yesterday. One of the Lambton 
screws, the Lady Beatrix, Captain Burgess, has made a 
London voyage in the short space of three and a half days, 
and the 800 tons of Newbottle (seconds) coal which she 
carried to the metropolis realised the extraordinary price on 
the Coal Exchange of 2/. 5s. per ton! This is said to be the 
highest price ever obtained for a similar cargo. If the cost 
of getting the coal and carrying it to London be estimated 
at i/. per ton, there is surely a marvellous margin of profit. 
The steamer left Sunderland at five o’clock last Tuesday 
night, and was moored in the Victoria Dock at three o'clock 
on Thursday morning. By means of hydraulic cranes, her 
cargo was discharged in ten and a halt hours, and she left 
London at five o’clock the same night, reaching the Wear 
again at six o’clock on Saturday morning. 


The Coal and Coke Trades.—Coals continue high priced, 
and coke is quoted 45s, per ton at Middlesbrough. By the 
stoppage of iron works the consumption will be materially 
lessened, and the supply, overtaking the recent excessive de- 
mand, there will naturally follow a reduction in the price of 
fuel. While economy is being exercised in every possible 
way, coal-cutting machines are being successfully introduced 
into the pits of the North of England, and new sinkings for 
the black diamond are being vigorously prosecuted. Within 
two or three miles of the city of Durham, the Bearpark Coal 
Company have commenced to raise coal. 


The Danks Puddling Furnace.—The ironworkers of the 
North of England have no objection to the introduction of 
the Danks puddling furnace, which is expected to work 
such a revolution in the manufactured iron trade. The men, 
with the sanction of their union, have just signed an agree- 
ment at Messrs. Hopkins, Gilkes, and Co.’s Works, Middles- 
brough, to work the Danks furnace for 14s. per day. 

Engineering, Shipbuilding, and Ironfounding.—On account 
of the number of blast furnaces in course of erection in the 
North, the engineers are very busy. There is a fair amount 
of locomotive and marine engineering on hand, but at some 
of the establishments there are not so many orders coming 
in, owing to the prohibitory price of raw materials and the 
consequent higher charges for iron. Shipbuilders have 
orders which will oceupy them for months. Since the new 
Year orders have been scarcer, founders are busy, and the 
nail makers are very brisk. There is not such a good de- 
mand for wire. 








Tus Surz Canat.—The Ottoman Porte has been deliberat- 
ing upon the most suitable place of meeting for a commission 
about to be appointed to consider the different questions 
arising out of the rates of toll levied by the Suez C anal ( — 
pany upon ships in transit through the canal. It is not ys 
certain that Constantinople will be selected. On this sud- 
ject it may be convenient to remark that a law of ee hich 
lating to the tonnage measurement of French ships, wil 
governed a recent decision of the Tribunal of the Seine > an 
action between the Messageries Maritimes and the Dues 
Canal Company, has been repealed by a subsequent — 
of President Thiers, dated December 28, 1872, which provi all 
that after June 1, 1873, the tonnage of French ships sb 
be calculated on the English system, 
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Address of the President, Sir W. G. ARMSTRONG. 


(Concluded from page 125.) 

Luvsr not dismiss the subject of steam power without some 
allusion to its application to agriculture. In no description 

f steam engine has economy of fuel been more perseveringly 
0 d successfully followed out as in engines for agricultural 
me d Mr. Bramwell, in his late address to the mechanical 
_— of the British Association, does full justice to the 
sec hanical engineers who have been the means of bringing 
mec engines to such a high degree of efficiency. It is 
je to see that the application of steam to the culti- 
yer n of the land, and to every kind of farming operation, is 
a ‘al extending; for if the food-producing power of the 
iand te to be increased, it must be by substituting, as far as 
lan ‘ble, the comparatively cheap power of steam for the 
en both of men and horses. The greatly increased 
paso for labour in manufacturing occupations, as well as 
for mining and constructive purposes, will certainly diminish 
the supply of rural labour and increase its cost. Such a result 
is not to be regretted, considering how miserably ill-requited 
farm labour in most parts of England has been; but unless 
the growing cost of agricultural labour and of horse work, 
can be counterpoised by a more extensive use of steam power, 
we may expect much of the land in this country to be thrown 
out of cultivation. Very different are the views of those who 
maintain that food would be more economically produced, by 
increasing, instead of diminishing, the labour employed on 
theland. Such isthe doctrine of those who advocate the 
parcelling out of the land in small plots to peasant holders, 
and who even contend that waste lands, incapable of profitable 
return by ordinary treatment, could, by this means, be 
advantageously cultivated. It would, indeed, be a retrograde 
step to renounce the aid of capital and mechanical skill in 
tillage, and fall back upon the primitive system of spade 
husbandry. If there be a country in the world where such a 
mode of cultivation is the best, that country is assuredly not 
England, where all the resources of science and skill are 
necessary to the maintenance of a large population, under 
adverse conditions of soil and climate, and where labour is 
more highly paid in manufacture than in agriculture. 

I have had considerable personal experience of steam culti- 
vation, and am a thorough believer in itsefficacy; but I may 
here draw attention to a very general subject of complaint 
concerning the machinery and implements employed for the 
purpose. i refer to the frequency of breakages due to insuffi- 
cient strength in the construction. Ifmakers of the apparatus, 
used in all the varieties of steam tillage, could only be induced 
to be more liberal in the use of material, the introduction of 
their machines would be very greatly accelerated. 

I must also touch upon the subject of steam traction on 
common roads, which has lately received a considerable im- 
pulse from the introduction of Mr. Thomson’s invention of 
india-rubber tyres. The number of horses in this country is 
enormous, and being great consumers of food, their mainte- 
nance is a heavy charge on the resources of the nation. Next 
to human power, horse power is the most expensive that we 
can use, and we may welcome the dawn of a period when 
steam will, toa great extent, supplant animal power in our 
streets and highways. 

But these, and all other extensions of steam power, involve 
greater consumption of coal, and we may well look with 
anxiety to our diminishing stock of this precious mineral, 
which, when once expended, can never be replaced. It will, 
therefore, be a fitting conclusion to ‘this address, briefly to 
review the results arrived at by the late Royal Commission, 
of which I was a member, as to the extent of our available 
coal and its probable duration. 

I will not trouble you with the vast amount of detailed 
information collected by the Commissioners as to the extent 
of the British coalfields, nor with the elaborate calculations 
of the quantities of coal which those coalfields contain, but I 
will chiefly direct my observations to those points of the 
inquiry which fall within the province of mining and me- 
= engineering, _ to the broad conclusions at which 

¢ Commissioners arrived. 

It being well known that a great extent of our coal lies at 
depths greatly exceeding those of our present deepest mines, 
it was essential to the inquiry that the limit of possible 
depth of working should be approximately defined. One of 
the Committees, therefore, into which the Commission was 
divided, was intrusted with this branch of the subject, and 
es acted in the capacity of chairman to that Committee, 

am especially familiar with its proceedings. 

It fortunately happens that water is never met with in 
large quantities at great depths, and it is easy to exclude it 
from the upper portion of a deep shaft by the modern pro- 
cess of encasing the shaft with cast-iron segments. Nothing, 
therefore, is to be feared on the score of excessive pumping 
power being required ; neither would there be any practical 
difficulty in drawing coals from the utmost depth to which 
} my have to descend. Steel wire ropes tapering in 
. ~ ary hy ong the mt ory on — = aa ae 

a DY their own weight added to the usual load, an 

— if the depth were carried to such an extreme as to 
a er the strain on the rope due to its weight a serious 
ifficulty, the alternative of drawing at two stages could be 
adopted. With regard to explosive gas, it might have been 
anticipated that the greater superincumbent weight upon deep 
coal would cause more gas to exude, and thereby render the 
ne more fiery, but this does not appear to be the case. 
shagee. cometary, the evidence given before the Committee on 
point was to the effect that the evolution of gas appeared 
—_ to diminish with increase of depth. In short, the 

y cause which it is necessary to consider as limiting the 
Practicable depth of working, is the increase of temperature 

The accompanies increase of depth. 

Fabr _ hee + increase of temperature is about 1 deg. 
Bem J 0 ft. in depth, starting from 50 ft. from the 
> rma +] temperature is in this country 50 deg. at 
ns. The questions involved in this increase of tem- 


perature are, at what depth would the air become so heated 
as to be incompatible with human labour, and what means 
could be adopted to reduce the temperature of the air in 
contact with the heated strata. A great deal of interesting 
evidence was heard by the Commission as to the limit of 
human endurance of high temperature. The natural tem- 
perature of the human body, or rather of the blood which 
circulates through it, is 98 deg. A higher temperature is 
the condition of fever, and the maximum of fever heat ap- 
pears to be about 105 deg. Labour appears to be impossible 
except for very short intervals, when the external conditions 
are such as to increase materially the normal temperature of 
the blood. The temperature of the air may be considerably 
in excess of 98 deg. without unduly heating the blood, pro- 
vided the air be very dry, because the rapid evaporation 
which then takes place from the body keeps down the in- 
ternal temperature, but if the air be humid this counteraction 
does not take place, or not in a sufficient degree, and then 
the blood absorbs heat from the surrounding medium, and 
the condition of fever sets in. Now, in a coal mine the air is 
never very dry, and is often very moist, and we must, there- 
fore, regard a temperature of 98 deg. in a coal mine as the 
extreme limit that could be endured by men performing the 
work of miners. For my part, I believe this temperature is 
beyond the limit of possible continuous labour in a mine, and 
most persons familiar with the interior of coal mines will 
agree with me in thinking that even 90 deg. would prove a 
very distressing temperature, and one which would render 
the cost of labour much greater than usual. However, grant- 
ing the practicability of working in a mine in an atmosphere 
at 98 deg., the next question is, what depth would involve 
that temperature of the air ? 

The depth at which the earth would exhibit a temperature 
of 98 deg. would be about 3000 ft., but it is a different ques- 
tion at what depth the air circulating through the mine 
would acquire that temperature. The air being cold when it 
enters the workings at the bottom of the shaft, absorbs heat 
with great avidity from the surfaces of the passages through 
which it flows. As it travels along it continues to absorb 
heat, but less rapidly as its own temperature increases. The 
rate of absorption is complicated by the superficial cooling 
of the passages by the contact of the air. This cooling action 
is necessarily greatest near the shaft, where the air is coldest, 
and diminishes by increase of distance, so that both the air 
and the surfaces against which it sweeps become hotter as 
the length of the air-course is increased. The progress to- 
wards complete assimilation of temperature is much slower 
in the permanent air courses than at the working face of the 
coal, because the coal at the face, being newly exposed, is 
hotter, and therefore communicates heat more readily to the 
air. In any case, however, the air will eventually acquire 
the full heat due to the depth, if its contact with the strata be 
sufficiently prolonged. It follows, therefore, that the tem- 
perature of the air in a mine depends on the extent of the 
workings, as well as on the depth of the pit. But great 
depth involves extensive workings, because the cost of the 
sinking could only be repaid by working a large area of coal. 
Extremely deep mines will consequently possess both the 
conditions tending to produce a an temperature of the air, 
and unless those conditions can counteracted by some 
artificial expedient, the air would acquire the temperature of 
98 deg., assumed to be the limit of practicable labour, at a 
depth not greatly exceeding 3000 ft. 

It is a common idea that increase of temperature may be 
kept down to any extent by increase of ventilation, but this 
opinion will not bear examination. In the first place it re- 

uires an extravagant increase of motive power to accelerate 
the velocity of the current of air in any considerable degree, 
because the resistance increases in a ratio somewhat exceed- 
ing the cube of the velocity. In fact, the only way of ma- 
terially increasing the volume of air is by enlarging the 
sectional area of the shafts and air courses, which would be 
attended both with difficulty and expense. 

Assuming, however, that it would be generally practicable 
to effect a large increase of ventilation under the conditions 
incident to extremely deep mining, it is necessary to consider 
what would be the cooling effect realised by so doing. This 
is avery complex question, because the reduction of tempera- 
ture in the air increases the emission of heat from the strata, 
and because the rate of absorption is affected, not only by 
difference of temperature, but also by the velocity of the 
current. The uncertainty on the question of the power of 
air to absorb heat when flowing at different velocities and in 
different volumes through heated air courses, and the difficulty 
of reasoning out any conclusion upon the subject, led me to 
make, for the guidance of the Committee, a series of ex- 
periments, in which air was forced, in varying quantities, 
through pipes of different lengths and sizes, immersed in hot 
water, the temperatures being observed at the point of emer- 
gence. In these experiments the pipes were regarded as re- 
presenting, on a small scale, the air courses of a deep mine, 
the hot water being the equivalent of the heated strata 
through which the air would be conveyed. The particulars 
of these experiments will be found in the Appendix to the 
evidence taken by the Committee, and the results are em- 
bodied in tables, illustrated by diagrams, which show the pro- 
gressive heating of the air as it travels along the passages, 
and exhibit the reductions of temperature effected by suc- 
cessive increments of the volume of air. From these tables 
and diagrams it will be seen that, with short pipes, repre- 
senting short distances from the shaft, increased circulation 
has considerable effect in lowering temperature, but with 
pipes representing long distances from the shaft, the cooling 
effect of increasing the volume of air becomes insignificant. 

The conclusion to which the Committee came, as to the 
depth at which coal could be worked, is expressed in the 
following words: 

“ The depth at which the temperature of the earth would 
amount to 98 deg. would be about 3000ft. Under the long- 
wall system of working a difference of about 7 deg. appears 
to exist between the temperature of the air and of the strata 
at the working faces ; and this difference represents a further 





depth of 420 ft., so that the depth at which the temperature 








of the air would, under present conditions, become equal to . 
the heat of the blood would be about 3420 ft. i this 
point the considerations affecting increase of depth become 
so speculative, that the Committee must leave the question in 
uncertainty ; but they consider that it may be fairly assumed 
that a depth of at least 4000 ft. could be reached.” 

The Committee declined to deal with hypothetical ex- 
pedients for overcoming the difficulties, but they recognised 
the possibility of future discovery and experience counter- 
ecting. in some unknown degree, the effects of heat and 
h ty in ae the depth of working. It will, there- 
fore, be for mining and mechanical engineers to bring all the 
resources of their science to bear yor this difficult problem 
of counteracting terrestrial heat, at depths where it approaches 
the limit of human endurance. 

The Commissioners adopting 4000 ft. as the probable limit 
of practicable depth, came to the conclusion that there exists 
in tl gdom an aggregate quantity of about 146,480 - 
millions of tons of available coal. If we assume that the 
future population of this country will remain constant, and 
that the consumption for domestic and manufacturing pur- 
poses, including exportation, will continue uniform at the 
present quantity, or merely vary from year to year without 
advancing, then our stock of coal would represent a con- 
sumption of 1273 years. But, if, on the cine hand, we 
assume that population and consumption will go on increas- 
ing at the rate exhibited by the statistics of the last 15 years, 
or, I might probably say, of the last 50 years, had accurate 
statistics been so long recorded, then the whole quantity of 
coal would, as shown by Mr. Jevons, be exhausted in the 
short space of 110 years. It will be generally admitted, that 
the truth is likely to lie between these two extremes. 

The Commissioners refrain from expressing an opinion as 
to what the period of duration would estat be, but they 
presented certain alternative views of the question, resulting 
in periods varying from 276 to 36) years. But, all these 
estimates of duration have reference to the time required for 
absolute exhaustion of available coal, and leave untouched the 
important question of how long we are likely to go on be- 
fore we become a coal importing instead of coal exporting 
country. The computation of quantities made by the Com- 
missioners, includes all coal seams exceeding 1 ft. in thick- 
ness, whatever the quality may be, andit is obvious that vast 
quantities of such coal can never be worked, except at a price 
which would render it more advantageous to purchase coal 
from abroad, than to work it from such unfavourable beds. 
If, at the present time, while working our best and most 
available coal, our markets will barely exclude the coal of 
Belgium, what will be our ition when driven to inferior 

more costly to work? If we look to cheaper labour for 
enabling us to work less valuable coal, I fear, we shall look 
in vain ; but, there is one hope for a longer endurance of 
our prosperity, as dependent on our coal, and that hope rests 
on the skill and perseverance of mining and mechanical en- 
gineers, who, even now, are called upon to lessen, by all the 
resources of mechanical science, the amount of human labour 
required in coal mines. 





FIRST AND TRUE INVENTORS. 
To tue Eprror or ENGIngERine. 

Srr,—In an article in your journal of this week it appears 
the furnace known as “ Danks” has a prior owner ; but im- 
properly, Ithink, the name of the true inventor and patentee 
is omitted ; as in justice to the public, when such a fact be- 
comes known, they ought to know it, as any proprietor 
fitting it up as ‘‘ Danks’’is liable to be called on a second time 
by the true and first inventor and patentee to pay royalty. 

In the same manner I write to inform you that the in- 
vention of “forcing air into a steam boiler,” which effects a 
small saving in fuel, and the preservation of the boiler from 
incrustation, about which so much has been written under 
the name of “ Warsop” belongs to (by patent preceding his 
several years as respects the locomotive and marine engine) 
your humble servant, the patent on the stationary and port- 
able engine being held by a relative. At the time I in- 
troduced this invention, coal, at the great centres of industry, 
could be had for 3s. 6d. to 5s. per ton, hence the small 
sgving (10 per cent. effected on locomotive, and nothing on 
the marine condensing engine) was not suflicient induce- 
ment to warrant the expense of fitting the application, hence 
L allowed it to rest; but times are now altered as respects 
the price of coal, and happily for me this invention forms a 
part of my great invention the “oil gas engine,” which I 
have been engaged aecmy for several years in France 
and this country, for taking three uses out of the oil, thereby 
making every gallon go as far as two, with other over- 
whelming advantages over any ordinary steam engine for the 
use of coal, I regret, in justice to my interests in many 
foreign countries where I am not protected by patent, I can- 
not give you details of my improved oil, gas engine, as your 
publication, having a circulation on which the sun never sets, 
would vitiate my patents in those countries when taken 
out afterwards; but 1 am open, of course, to give any in- 
formation privately. : 

Secondly, I write to say that Mr. Ruck’s invention of the 
12th of September jast, of passing decomposed or super- 
heated steam through spirit to form a gas for lighting or 
other purposes, is preceded by = patents for that and 
several improvements on the same. The prices of coal and oil 
now render these of greater value, and I have advised the 
new gas company of my prior claim to the invention. 

I am, Sir, your obedient servant, 
Perer SALMonN. 
5, Mabledon-place, Burton-crescent, London, W.C., 
February 18, 1873" 

[The remarks as to the antimpation of Mr. Danks’s in- 
vention, to which our correspondent refers, appeared in Sir 
W. Armstong’s presidential address delivered before the 
North of England Institution of Mining and Mechanical 
Engineers, and not in any article of our own. We are our- 
selves very far from sharing Sir William Armstrong’s de- 
cided views respecting the invalidity of the Danks patent.— 
Ep. E.] 
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AUSTRIAN EXPERIMENTS ON STEEL AND CHILLED SHELLS. 
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STEEL AND CHILLED SHELLS. 


Ws have been favoured with the following report of a 
very interesting series of comparative trials of steel and 
chilled shells recently carried out in Austria : 

Previous trials made, both in Austria itself and in other 
states, had shown so great a superiority of steel projectiles to 
those made of chilled cast iron, and in the navy especially, | 
such experience has been had of the variability of the quality | 
of chilled cast iron, that the Permanent Artillery Commission | 
were induced to propose the entire abandonment of chilled 
projectiles, and the adoption of the system of steel shells as 
the service ammunition, to be used against armour plating | 
by heavy navy guns. Jn coming to this conclusion, the not in- | 
considerable difference in price between the two descriptions | 
of projectiles was by no means left without consideration, but 
the following points were set against it : 

1. The cost of the service supply of projectiles—suppose it 
to be even of steel shells, does not come near the price of the | 
gun, and the difference in cost between the supply of steel 
shells and chilled shells, may be termed trifling compared 
with the cost of the gun; if the determination has been come 
to, on the principle that the best is at the same time the | 
cheapest, to purchase the very costly Krupp guns, it would 
be misplaced economy not to utilise the powers of these guns | 
in the most favourable manner possible, out of regard to an 
amount not worth naming in comparison with their cost. 

2. Shipbuilding has now made such rapid strides in pro- 
ducing iron ship sides, armoured with 9 in. and thicker plates, | 
that gunnery has need to make every effort to restore the old 
proportions letween the means of attack and defence. How 
much remains to be done appears from the results of the 
latest trials, viz., that the heaviest guns practically tested, are 
hardly able to attack ships of the latest construction with 
prospect of success. This applies to the circumstances of the 
gunnery trial ground, and therefore to the most favourable 
circumstances, for, in actual warfare, one would not always 
have direct impact, point-hlank firing, and a distance of a 
few hundred yards. Gunnery is thus compelled to leave no 
means unavailed of to increase the penetrating power of the 
projectiles, and must strive to attain the highest capabilities | 
of all the factors which come in here—gun, projectile, and | 
ar | 

8. What an influence on the capabilities of artillery the | 
employment of steel projectiles instead of chilled projectiles 
has, is shown by the circumstance that the penetrating power | 
of steel projectiles, of any calibre, is almost as great as that of | 
chilled projectiles of 1” larger calibre. If we bring before | 
our mind what is involved in increasing the calibre by an | 
inch (in weight of the gun, carriage, projectile, and charge, | 
of accessories, &c., in the dimensiors of all these, in the s 
required, difficult of handling and serving, finally, in the cost | 
ofall these things, to say nothing of the influence on the | 

roportions of the ship), the extra expense of the equiva- 
ent of all this, viz., of the steel projectiles, must be considered | 





trifling. 

a f he comparison again beween steel and chilled shells 
comes out decidedly better for the former, if it is borne in 
mind, that the quality of chilled projectiles, the same as of 
all cast-iron work, especially in seotecia a large mass of 
the same, is utterly unreliable, whereas this is not the case | 
with hammered cast steel, or at least not to the same extent | 
by far, even when are produced 

5, The most essential difference in the behaviour of steel 
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| and chilled projectiles on striking the 


| total execution of loaded shells is more clearly shown ona 
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target consist in the 
reaction on the projectile, showing itself in the latter by 
breaking uP» while the former are only set up. As the break- 
ing up of the chilled shells may take place before the bursting 
charge comes into operation, whereby the rending effect is 
considerably prejudiced, this material appears far less adapted 
for shells than steel. 

The superiority of steel in this respect is still further in- 
creased by the fact that the steel shell can have thinner walls, 
consequently, a larger chamber, and can thus hold a larger 
bursting charge than the chilled shell. 

The foregoing considerations had led to the proposal of the 
Permanent Artillery Commission to introduce steel projec- | 
tiles in place of chilled ones. 

The Imperial Royal War Ministry did not immediately 
assent to this roposal, but made the decision on the eT ow 
dependent on the result of a comparative trial between chilled 
and steel projectiles, which had to prove that the supe- 
riority of steel over chilled projectiles was really so great as 
to justify the considerably heavier cost of the former. | 

A further object of this trial was to afford the Austrian 
ironmasters an opportunity of competing with Krupp’s make 
in the manufacture of projectiles. On an invitation issued 


| by the ministry the Innerberg Iron Works and the Neuberg- 


Mariazell Works stated they were prepared to supply sample 
projectiles both of chilled iron and steel. To this were added 
steel projectiles, by Krupp, and chilled projectiles, by Arm- 
etrong, so that three different makes of steel projectiles, and 
the same number of chilled projectiles were brought into the 
competition. 

According to the pro me sketched out for this trial, it 
was to be carried out with the largest gun at that time exist- 
ing in the navy, namely, with Krupp’s 9-in. gun (only the 
projectiles supplied by Armstrong, which were made for the 
Armstrong 9-in. gun, were of course fired from the muzzle 
loader). The reason for selecting the largest calibre was, 
that in the first place the difficulty of manufacture increases 
with the cabibre, and in the second, that the effect being 
greater, any difference of the effect in the two cases comes 
out more prominently, and consequently it is easier to 
judge of the two descriptions of projectile as compared with 
each other. 

The trial was divided into two parts: first, the quality of 
the different makes was to be comparatively tried, by firing 
with uncharged shells, and then the effect of the best kind of 
chilled shells compared with that of good steel shells, by 
firing with loaded shells. 


YY 





For correctly judging of the quality of the material, irre- 
spective of the complete effect, firing at a good armour plate, | 
standing free (without backing) is best adapted, whilst the 


target built up in the form of a section of a ship’s side. 

n accordance herewith, the commission proposed to pro- 
vide for the first part of the triala 10-in. armour plate, 16 ft. 
long and 3 ft. broad ; as, however, the manufacture and de- 
livery of the same by one of the two firms, Cammell and Co., 
and Brown and Co., who are overdone with work, and from | 
whom alone plates of reliable quality can be with certainty | 
expected, would have delayed the trial too long, and it was 
necessary to decide as soon as possible between steel or chilled 
shells, on account of the urgent necessity for ordering the 
service supplies for the ships now building, they were — 
to make use of the material in stock in the arsenal, to 
construct from it the best substitute possible for the 10-in. 
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plate. This was done by placing three 4i-in. plates of the 
** Ferdinand Max” turret armour one on the other, and 
fastening them with strong bolts into one plate, which was 
consequently 134” thick, 10’ long, and 2/ wide. 

It was calculated that two rounds could be fired at each 
such 134” plate, and as projectiles of six different makes were 
to be tried, three plates were required for each round of each 
make of projectile. At the time of firing, the plates were 
cnnpeutel against a system of three struts (Figs. 5, 6), 
which in combination with three counter struts formed a 
frame into which the plates were slipped from the top. 

1; The target (Figs. 7, 8) was also so constructed that six 
rounds could be fired against the same, under as nearly as 
possible the same conditions. 

The best armour plates available were 5-in. sample plates 
of various makes ; the target was made of two rows of such 
plates with suitable first and second backing. The wooden 
first backing, between the two rows of plates, was 10” thick, 
and consisted of timber laid horizontally ; the second backin 
was formed of, first, a row of upright timbers 12” thick, an 
then a row of inside planks 7” thick. The whole target was, 
therefore, 39” thick, viz., 10” iron and 29” wood. 

Laterally, the plates were not bolted on in immediate con- 
tact with each other, but an interval of about 3” was left be- 
tween every two plates; in the same manner the outside 
ee were moved in about 2’ from the edge of the target. 

he object of this arrangement was that the projectile, strik- 
ing the one plate should not shake and damage the next 
plate so much as materially to alter its power of resistance 
to the projectiles to be fired at it. In order to attain this 
end more perfectly, the four slanting struts, by which the 
target was supported against a foundation timber, were 
— against the ends of the target and between the 
plated parts of it, so that each pair of plates with its first 
and second backing formed, in a certain measure, an inde- 
— part of the target. Each matched pair of plates was 
fastened to the target by only six through bolts, which bolts 
secured the plates in the four corners and half-way up, 80 
that between the same there were two clear fields, sufficiently 
wide apart to enable two rounds to be fired at each plate, 
the second being influencedas little as possible by the effects of 
the first. The plates of the front row were English, from Cam- 
mell’s and Brown’s works, those of the back row home-make, 
from Storé, and French make from Petin and Gaudet’s works. 

The distance of the frame for the 13}-in. plates from the 
gun was 200’, and that of the target 200 yards, or nearly 
96 Viennese fathoms. It must be remarked that the target did 
not stand perpendicularly on the plane of the line of fire, but 
taking the line of fire on to the middle plate, deviated from 


| this perpendicular line by an angle of about 10°; the line of 


fire on to the left plate struck still more obliquely, but - 


| much. The target also was inclined backwards about 
| out of the vertical. 


At the commencement of the trial no Armstrong 9-in. gun 
was on the ground; the trial was, therefore, carried out with 
4 constructed for the breech loader, and no at- 

tention was paid to the Armstrong projectiles for the time 
being, which could the better be done in deciding the ques- 


| tion between steel and chilled shells, as in previous experl- 


ments English chilled iron had always turned out inferior 
to home made. a 

The gun used for the trial was Krupp’s hooped 9-in., Mt 
class, No. 6. The charge was the regular service chargé 
483 Viennese pounds of prismatic powlan 
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FIC. 6. 


AUSTRIAN EXPERIMENTS ON STEEL AND CHILLED SHELLS. 
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The size and shape of the ponjectiies can be seen from 


= sections, Figs. 1, 2, 3, 4. e Neuberg steel shells were 
only } in. thicker in the walls, }}in. thicker in the 
or meas and weighed 20lb. heavier, but the plughole was 
the ged to 1.9” in order, as stated by the managers of 
he works, that the boring tool might be introduced to 
= out the chamber. 
a peer which were to be fired without bursting charge, 
- inane by filling with sand to the average weight of 
ae viz., 241 lb. (the Neuberg steel shells already 
_— this weight when empty, and no sand was, there- 
> ge or 2 Se loaded steel shells had an average 
2 0! . ; i i 
; J ane 30 loth. ; the chilled shells a bursting 


trial was commenced on the 24th Ma , continued on 
the 26th May, and concluded on the 27th a. ~ 
(To be continued.) 











FOREIGN AND COLONIAL NOTES. 

Canadian Pacific Railway.—A contract is stated to have 
been signed for this vast work. The company formed for the 
development of the undertaking is, it is further intimated, 
making the preliminary arrangements required for the com- 
mencement of operations. 

American Fires.—The money loss inflicted upon the 
United States through great fires in American cities at 
= last two years is estimated at the vast sum of 300,000, 

ols. 


Steam Navigation in the Mediterranean.—The Sicilian 
Steam Navigation Company, known as the Trinacria, trading 
between Constantinople and the usual scalas of the Levant 
and Messina, Catania, and Marseilles, is about to establish 
a chief agency at Constantinople, upon which subordinate 
agencies at minor Eastern ports will depend. 
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The French Iron Trade.—Orders have been received in 
France on German account. Similar orders came to hand 
in Belgium. The French iron trade is, however, chiefly 


a as regard prices, by the tone of affairs in Eng- 


rts of Coal from France.—The nanan of coal ex- 
ported from France last year was 768,760 tons. In 1871, the 
corresponding total was 549,875 tons. 


Cumberland (Maryland) Coal.—The production of coal 
last year in t umberland (Maryland) district was 
2,355,471 tons. In 1871, the corresponding production was 
2,845,153 tons. 

Railways in South Australia.—Two surveying parties are 
at work upon railway lines which are pro! to connect 
certain agricultural areas with the seaboard. One set of 
ag are near Booyoolee, and the other in Narridy. 
Mr. Murray’s party at the former place have found a 
fair route from Port Pirie towards Caltowie, vid Booyoolee. 
This is probably the most direct route from Port Adelaide 
to the central areas. 


Northern Pacific Railroad.—The Northern’ Pacific Rail- 
road Company is now running daily trains regularly over 
821 miles of road. It is stated that arrangements for pushing 
construction operations vigorously in the ensuing season are 
progressing satisfactorily. 

French Transatlantic Steam Navigation.—The revenue of 
the French Transatlantic Steam Navigation Company is 
stated to have improved last year. A dividend of 12s. per 
201. share is talked of. 


Coal in Queensland.—Another coal mine has been dis- 
covered in the immediate neighbourhood of Ipswich, Queens- 
land, by Messrs. Blonde and Wright, after a few weeks’ 
ee on property adjoining the Tivoli mine. The 
locality is within a quarter of a mile of a river, and the seam 
discovered is stated to be 8 ft. thick. 


Water Supply of Montreal.—The Montreal Water Com- 
mittee has been pursuing its search for a suitable 1s for a 
new reservoir, and four sites have been proposed. The first, 
which would be above the level of the storage reservoir, is at 
the Ville Marie, near Cote-street, and another near Mile End, 
on the line of the road to the Black River. One is between 
the two mountains on the road leading to Cote des Neiges, 
and the other on property next Sir Hugh Allan’s. Thep 
and estimates are being repared, and a final decision will be 
given in about a fortnight. 








Lonpon InrgryationaL Exursition oF 1873.—The third 
meeting of the Committee on Scientific Inventions and New 
Discoveries was held yesterday at Gore Lea 8.W. The 
following members were present : Mr. C. B. Vignoles, F.R.S., 
in the chair, Mr. F. A. Abel, F.R.S., Captain Hans Busk, 
Captain H. Colomb, R.N., Major W. Crossman, R.E., Dr. 
D. 8. Price, Professor H. E. Roscoe, Mr. C. W. Siemens, 
F.RB.S., D.C.L., Mr. T. Sopwith, F.R.8., Lieut.-Col. A. 
Strange, F.R.8., and Sir Charles Wheatstone, F.R.S. The 
Committee considered the numerous applications they had 
already received, and adjourned till Wednesday, March 19, 
when they would meet to inspect the scientific inventions and 
new discoveries which are to be delivered on Wednesday, 
March 12. 
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THE EAST RIVER BRIDGE, NEW YORK. 
(Continued from page 118.) 
Tus New Yorx Founpariox. 

T 8 foundation of the New York tower* is located at the end 
of pier No. 29, in deep water, at a distance of 400 ft. from the 
shore or bulkhead line. A front of 235 ft. on the pier line 
is taken up by the foundation itself and the enclosure o 
sheet piling. The position of the tower was such as to occupy 
the two ferry slips of the Williamburgs Ferry Company, 
between piers No. 29 and 30. These slips had to be vacated 
before any work could be done on the foundation itself. 

Already in July, 1870, negotiations were begun on the site, 
for the removal of the ferry to an adjoining slip, and also 
for the removal of a neighbouring dumping ground, which 
would be occupied by the ferry. Possession was obtained 
in April, 1871, and the construction of the new ferry slips 
commenced on the part of the Ferry Companyjand completed 
in August. While this work was going on, a length of 100 ft. 
of the end of pier No. 29 was sombeek and the operation of 
dredging a level for the reception of the caisson carried on. 

The nver bed has a slope of 10 ft. in the width of the 
foundation, and consists principally of black dock mud over- 
lying the sand, and covered with sunken timber cribs filled 
with stone—the total quantity amounting to 6000 yards. 
No difficuly was experienced in dredging the bed to a uniform 
level of 87 ft. below high water. 

As soon as the ferries were vacated, a pile bridge was 
built connecting the foundation with the shore, and covering 
aspace of over 400 ft.in length and 180 ft. in width. It 
serves as a platform for the material and machinery required 
for the sinking of the caisson, and is in itself a work of some 
magnitude, requiring in its construction over 2000 piles 
averaging 50 ft. in length. 

Borings. 

A few borings were made in 1870 from the end of pier 
No. 29, on the site of the foundation, but extending over only 
one-third of the area. They struck gneiss rock at a depth 
of 80 ft. to 82 ft. below high water, a much more gratifying 
result than that derived from the first bore hole, which was 
made at a point 400 ft. from the foundation, and struck bed 
rock at a depth of 107 ft. 6in. 

Since these holes extended over so limited a portion of the 
area, it was very desirable to continue them over the remain- 
ing portion of the foundation as soon as the adjacent ferry 
slips were vacated. 

This occurred at so late a day that only four more bore 
holes could be put down, before the caisson was ready for 
sinking. The knowledge derived from nine small bore holes 
was thorefore the sole information we possessed of an entire area 
of 17,500 square feet. These holes being moreover confined 
to the outer edges, left the central portions a terra incognita. 

The results showed an extreme difference in the levels of 
the bed rock of 12 ft., the hole of the least depth touching 
rock at 80 ft. below high water, and the deepest at 92 ft. 

The strata consisted in the main of a black mud deposit of 
12 ft., followed by a layer of coarse sand 6 ft., which overlaid 
a gravel bed of the same thickness. Beneath the gravel ap- 
ee a very heavy deposit of quicksand, varying from 

5 ft. to 20 ft., according to locality, and abounding with 
boulders in its lower portion, varying from 2 ft. to 5ft. in 
diameter. 

This quicksand extended usually to within a few feet of 
the rock, and in some instances to the rock itself. But the 
immediate rock surface was covered with a compact layer 
of material through which it was impossible to drive a 6 in. 
pipe without shattering it. To drive the pipe lin. only, 
required thirty blows of a 500 lb. hammer, falling from a 
height of 20 ft. But even in such material the quicksand 
would run into the pipe from below and fill it up for several 
feet. When the sinking of the caisson commenced, this ques- 
tion still remained undecided, whether to go to rock or remain 
above it. 

In case of the former alternative, we had the means at hand 
for blasting the entire rock to a level surface if necessary, 
and of removing the blasted material, at an additional ex- 
pense, it is true, of several hundred thousand dollars and six 
months’ more time. 

Or, in case the material on the rock proved water-tight, 
it would be feasible to sink a requisite number of smaller 
foundations to the bed rock, sufficient to hold the immediate 
weight above, and then, by a series of smaller cofferdams or 
eylinders, remove the remainder of the material and thus get 
a uniform mass of material between the rock and the roof of 
the air chamber. 

The only course, therefore, left open under the cireum- 
stances was to proceed with the work, and when the caisson 
had arrived withia a short distance of the rock, make a suffi- 
cient number of soundings, and then determine upon a course 
of action when we were face to face with the material. 

The character of these bore holes had also made it apparent 
that any single plan of operations would not be adequate for 
removing all the material we would encounter. The im- 
mediate river bed consisted of logs and loose dock stones, 
followed by a sticky, black clay. These materials could 
evidently be best removed by dredges working in water shafts, 

The river sand and firm gravel beneathwould be easier re- 
moved through pipes, either by pumps or the air pressure 
direct. The coarser gravel, however, would go to the water 

shatts; whereas the fine quicksand would again be blown out 
through pipes, until the preponderance of boulders and small 
rounded stones, compelled a recourse to the water shafts again, 
provided any dredge whatever had the capacity to remove 
stones imbedded in quicksand. 

For a direct removal of material through locks, no special 
means were deemed necessary beyond the ample facilities 
afforded by four capacious air locks already at hand. 


* [We refer our readers to the engraving on page 136, which 
shows the New York pier and the temporary works connected 
with it, in a state of progress. Detailed drawings of the pier 
and caissons were published in our issues of January 31 and 


February 14—Ep, E:] 





New York Caisson. 

The plans for this caisson were perfected in the summer of 
1870. A contract for its construction was made in October 
with Messrs. Webb and Bell, the builders of the first caisson, 
the ironwork being done by John Roach and Son, of the 
Morgan Iron Works. It was built at the foot of Sixth-street, 
New York, the old yard in Greenpoint having been abandoned 


¢ | for shipbuilding pu 8. 


A rather severe winter, with delays on the part of the iron- 
work prolonged the completion of it to the 8th of May, on 
which day it was launched with the same success attending 
the first launch. It was then towed to the Atlantic Basin, 
where seven additional courses of timber and concrete were 
put on preparatory to its removal to its permanent site. 


(To be continued.) 








THE MEYER ENGINE. 

MM. Meyer have addressed the two following letters to 
the editor of our Belgian contemporary the Chronique de 
V Industrie. Our reply to MM. Meyer’s remarks will be 
found on page 139 of the present number. 

To the Editor of the “ Chronique de U Industrie.” 

Srr,—ENGINEERING finishes its article in favour of the 
Fairlie engine, which has been republished in the Chronique 
de l' Industrie of the 22nd of January, with a statement 
wholly inaccurate, and which we prefer to consider as an in- 
voluntary error. As for the cost of maintenance, says En- 
GINEERING, “‘ MM. Meyer found their claims upon the per- 
formance of a single engine, which after accomplishing a 
very moderate mileage, is—or was quite recently—in the 
yard of the Grand Luxembourg locomotive shops at Brussels, 
in a state necessitating exceptionally heavy repairs.” For 
such a matter less vague terms should be used and dates 
ought to be given. The truth is the contrary of that stated 
by Enernzerine, for the mileage that had been accomp- 
lished was 56,593 kilometres, and the repairs have been 
neither exceptional nor even heavy, but have been perfectly 
normal, and of very little importance with respect to the mile- 
age accomplished over exceptionally difficult lines and, we 
repeat, always for local traffic. It became in fact only chiefly 
necessary to re-turn the tyres and to renew the brass slide 
valves and bearings. In conformity with what we have stated 
already, none of the chief parts of the system have undergone 
either adjustment or reparation of any kind since the building 
of the engine. On this point we refer to the special article 
in your number of the 30th of last October. 

n the large engines with eight coupled wheels and of the 
same power asthe “ Avenir,” the turning up of the tyres 
enerally becomes necessary after a much shorter mileage. 
-rofessional men know that well enough, and insinuations to 
the contrary will be appreciated by them in a deserving 
manner. 

ENGINBERING says further: “As for the cost of main- 
tenance, the real facts, as far as they have been developed by 
practical experience, are all in Mr. Fairlie’s favour. There 
are a large number of Fairlie engines in use doing very heavy 
work, and with a very moderate cost of maintenance.” This 
assertion will appear bold to those engineers who have 
Fairlie engines in their service. We had been told quite the 
contrary of it, and we have stated in your number of the 
11th of last December, the reasons which allow us to state @ 
priori that the cost of maintenance of the Fairlie engines 
must be much higher than those of ordinary engines and 
those of our own engines. 

As for us, we shall only ask EnG@rnggrina how many 
Fairlie engines have been put aside since the short time they 
have been introduced, and why, for example, the passenger 
engine of the Fairlie system, published in your Number 26, 
and constructed for the Great Southern and Western Rail- 
way of Ireland, is now only used for shunting purposes? We 
must also ask why the monthly mileage of the Fairlie engine, 
which is actually on the Great Luxembourg, is so small? 
We give it here from the commencement, having copied it 
from the books of the locomotive shed : 
kilometres. 

312 
418 
667 

1893 


June ... -~ - ove 

July ... soe eee eee 
August ee 
September 
October 1201 
November see 504 

The engine “ Avenir” makes more than 3000 kilometres per 
month. 

We have not the time to prolong this reply, and besides 
cannot find in the article of En@rngerine anything to 
modify the following conclusion of the comparison which we 
made in your number of the 11th of December between the 
Fairlie and our own system : 

“The Fairlie engines, compared with ours, are much 
heavier for the same heating surface and effective power; 
they are dearer for equal weights; they are complicated and 
more expensive in their maintenance; they are less econo- 
mical for the consumption of fuel, and cannot be used for 


ore 


. ; : 
small and cheap fuel, they are less capable of an increased | 
speed ; they are less flexible, and cause a greater wear and | 


tear of the permanent way and of themselves. We know that 
the opinion expressed above is that of many engineers, the 
authority of whom is generally acknowledged. We are con- 
vinced that the same opinion will be entertained by every 
professional man after a sufficiently careful study of the two 
systems.” 

We are also convinced that the result would satisfy us as 
soon as a comparative traflic could be established on any 
line whatever, and we should be glad if that could be done 
very soon. We may add that we much regret this discus- 
sion, which has not been sought by us; it was ENGINEERING 
who, at the first, when publishing the illustration and de- 
scription of the “Avenir,” embraced the opportunity to 
criticise our system, and to make the attempt to demonstrate 
its pretended inferiority in comparison with the Fairlie system. 

We remember also that some time ago when giving a 








—— 
report of the first and unfortunate trip made by the “ Fenton,” 
an engine of the Fairlie system, on the Luxembour line 
EnarneeRina spoke of the “ Avenir” in a prejudical manner 
and based upon inaccurate information. 
Receive, &c., 
J.J. and A. Meyer, 

45, Rue d’Edimbourg, Brussels, and 123, Rue du Fay 
a or Maison Cail and Co., 15, Quai de Grenelle 

aris. 

The following is MM. Meyer’s reply to Mr. R. F. Pairlic’s 
letter published in our number of January 17th, page 48, 


To the Editor of the “ Chronique de 0 Industrie.” 


Srr,— We have before us the letter which Mr. Fairlie has 
written to the Editor of Exe1neerine, thanking him for his 
writing against our system. “If assertions were all that 
was necessary,” says Mr. Fairlie, “to make the Meyer 
engine perfect, certainly no other engine in the world could 
compare with it; fortunately, however, assertions go for 
nothing, and your very excellent and just article establishes 
this fact indisputably” (?) We are so convinced that words 
and editorial announcements are useless, especially in the case 
of locomotives, that we personally have, until lately, ab. 
stained from any publications in journals. We waited until 
our experimental locomotive “ Avenir” had two years’ service 
before we spoke about it, and we have only published wel] 
ascertained and experimental results. We in no way 
solicited ENGINEERING to publish the engraving of the 
* Avenir,” and the description of that engine published b 
the Chronique, which latter paper made the publication of 
its own accord. 

The “just and excellent article” of ENGINEERING finishes 
with the insinuation that the “ Avenir” has required “ excep- 
tionally heavy repairs after a very moderate mileage.” The 
explanations which we have given in your previous number 
show the contrary to be the truth, that the repairs in 
question have only been the result of a traffic of about 
57,000 kilometres, and that they would have been re- 
quired much earlier by an ordinary locomotive of the same 
power, that is to say, by an engine with eight coupled 
wheels, according to the experience of all railways which 
use these engines under analogous conditions. The repairs 
did not extend to any of the parts which form the Meyer 
system. 

of There are few,” continues Mr. Fairlie, “ who have worked 

harder in support of a principle than I have; yet I have 
never tried to whiten that principle by blackening those of 
my neighbour. I believe, to do this, is to commit a grave 
error.” We believe it also, and pronouncing this judgment, 
Mr. Fairlie commits himself, or condemns, at least, his 
devoted journal, EnarneERrina. People, if there are such, 
who have followed this discussion, will, perhaps, recollect 
that Enaryrrertne, when publishing the engraving and 
article of the Chronique referring to the “ Avenir” (No. 39, 
30th of October, 1872 of the Chronique, and the number 
of the 22nd of November, 1872, of EnGingEeR1n@), gave also 
a critical introduction in favour of the Fairlie system, con- 
taining false assertions, with regard to us, as to the advantage 
of that system, and moreover, making inexact or unfounded 
statements with regard to the conditions of the traflie 
of the “ Avenir.” Yet your article on the “ Avenir,” which 
served as pretext to this critique, did not even mention 
the Fairlie system, although at that time an engine of this 
system had been for several months under traffic in Belgiuw, 
with results which it will be difficult to regard as satisfactory 
(see the mileage of the Fairlie engine, from May to October, 
in your number 52, of January the 29th, 1873). 

Besides, previous to any publication referring to the 
“Avenir,” and when reporting on an experimental trial 
carefully made on the Great Luxembourg Railway with the 
Fairlie engine which this company possesses, both ENGINEER- 
ine of July 12, and the Times of July 18, 1872, published 
on our system and the engine “ Avenir,” a critique mani- 
festly malevolent. We did not, however, reply to it, 
relying on the power of facts, and the results of subsequent 
experiments, to correct the wrong that it was intended to 
inflict upon us. It is thus well established that the attack 
did not come from us. 

If, provoked by ENGINEERING, we have lately spoken and 
have pointed out the differences existing between the Fairlie 
system and our own, we have done so because we apprehended 
that the results produced in Belgium with the Fairlie engine 
might prejudice the principle of double-bogie engines 
general, and of our own system in particular, with people 
unacquainted with the differences stated. 

We congratulate Mr. Fairlie, and we congratulate ourselves, 
on the good results which he announces as being deriv 
from his system in other countries, and on the progress 
which is being made, as we have the conviction that our owt 
system would work still more economically on the same lines 
for the reasons given in your number of the 30th of Gane 
last. The danger of burning the firebox or the tubes, whic 
as Mr. Fairlie says exists in our system on steep gradients, 
and which he states is one of the principal reasons for his 
preference of the double boiler, is entirely chimerical. If it 
does exist, it exists to a greater extent in the Fairlie engines, 
because his double boiler is several metres longer than our 
single boiler and his fireboxes are in the middle. — 

In our system, as in the ordinary engines used, for exam 
on the Semmering, it is sufficient to slope the top of the ~2 
box towards the back, to give also to the tubes & “rr? 
inclination, and finally to raise, if necessary, the level of the 
water a few centimetres, in order that any danger of burn- 
ing the heating surfaces should be avoided. The — 
in the boiler of a greater quantity of water will only ae 
and facilitate working, as all practical men know, m7 t 
reduction of the volume reserved for the steam is insigo! vod 
and can easily be compensated for by the addition of an ¢* 
dome, if that appears to be necessary. in 

Besides, while ascending gradients the tubes at the sm 
box end can alone be uncovered if, by accident or ee 
the level of the water is allowed to sink too low. ae 
the smokebox, and after having passed through tubes, 
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50 metres long, the gases are no longer hot 
- em to biaen 08 aa taba bathed in saturated 
rn We could quote examples, as a proof, but we shall 
- fer only to the vertical boilers of the locomotives of the 
Ri i Railway, where all the tubes are constantly uncovered 
at © eit upper end, as also is the tube plate of the smokebox, 
without either inconvenience or oy occurring. 

It should further be considered that during the ascent of 

ients when the intensity of the fire is at its maximum, 
the firebox of the Meyer engines is protected and covered 
the most. During the descent, on the contrary, the draught 
being very insignificant, the temperature of the firebox is at 
its minimum, and nothing prevents an abundant feeding with 
water. We repeat once more that the danger, if existing, 
exists still more in the Fairlie boiler. 

Mr. Fairlie’s anxiety “ for the interests of those who have 
heavy lines to make,” and his charitable caution against 
the use of our engines on account of this pretended danger, 
jg absolutely without any meaning; our engines offer, upon 
no matter what gradients, less chance of being burned, be- 
cause their boilers are of less length and their fireboxes are 
at the back of the engine. sity 

“Jt is usually admitted,” says Mr, Fairlie, “that com- 

isons are odious ;”” and he makes immediately the follow- 
ing comparison : “ The load of the 7 Avenir,’ in its best trim 
over the Luxembourg Railway gradient is 18 loaded wagons ; 
whilst the load of the ‘ Fenton,’ an engine slightly in excess 
of weight of the Tamboff engines of tie Fairlie system, is 30 
loaded wagons. These figures ate reported to me by eye- 
witnesses; their correctness, however, can easily be verified 
on the Luxembourg Railway. If these are the facts, what, 
then, becomes of Messrs. Meyer’s comparisons, and how do 
they account for this enormous difference in favour of the 
Fairlie engine, seeing that the difference in weight of the 
engines is so trifling? MM. Meyer admit the weight of the 
‘ Avenir,’ whilst empty, to be 41 tons, and that of the ‘ Fen- 
ton’ is only 46 tons; but ‘even this difference must be re- 
duced when, on consideration, it is found that the ‘ Fenton’ 
tanks hold 2200 gallons of water, and those of the ‘ Avenir’ 
only 1000 gallons ; therefore if the tanks of the ‘ Avenir’ 
could be made to hold 2200 gallons, which is doubtful, it 
would most certainly ning its weight very near that of the 
‘ Fenton ;’ or on the other hand, if the ‘ Fenton’s’ tanks were 
decreased to the eapacity of the ‘Avenir’ then its weight 
would be considerably reduced. This difference in weight is 
further reduced by the fact that the weight of the ‘ Fenton’ 
is borne on twelve wheels, whilst that of the ‘ Avenir’ is 
borne on eight wheels only—a condition which must make 
the weight of the two machines about equal. Assuming, 
therefore, two machines whose net weights are equal, we 
have the one hauling train loads of something like 70 per 
cent. more than the other. This is one of those facts which 
the opponents of the Fairlie engine find it so difficult to 
solve.” 

It is not necessary to be an opponent of Mr. Fairlie in 
order to explain this fact, which has nothing mysterious 
about it; and in setting forth such things Mr. Fairlie makes 
us certainly believe that he does not write for engineers, but 
for idlers, unless, indeed, it be for his partners or shareholders. 

The engine “ Avenir” draws 18 loaded wagons, not as an 
exception, and under most favourable circumstances, as in- 
sinuated by Mr. Fairlie, but at all times, winter and summer, 
and under a normal traffic. If the traffic does not meet with 
any obstruction (as is seldom the case), and the season is 
good, the “ Avenir” takes two wagons as an additional Joad, 
or 310 tons, instead of 280 tons. With 280 tons the traction 
power on gradients of 18 per 1000 is 7720 kilogrammes at the 
tread of the wheels (see your number of the 30th of 
October, 1872), or precisely one-sixth of the weight of the 
— when loaded. According to the dimensions of ‘the 
ey ders, the theoretical and absolute power of the “‘ Avenir” 
is 10,759 kilogrammes, with a maximum pressure of 11 kilo- 
grammes per square centimetre. ? 

The practical tractive power is thus 74. per cents of the 

heoretical power stated above (see the number above men- 
tioned). The absolute theoretical. power of the “ Fenton” is 
15,504 kilogrammes, with a pressure of 10.33 kilogrammes, 
or nearly 30 per cent. more than that of the “ Avenir,” 


more than the “ Avenir.”. What becomes thus of the excel- 
lent comparison of Mr. Fairlie? 

Drawmg only 20 wagons, the “ Fenton” has a decided 
advantage over the “Avenir” and the other eight-wheel 
engines of the Great Luxembourg; for it exercises thus only 
a traction force of about 8800 kilogr. (about gth of the per- 
manent adhesion), or only 56 per cent. of its theoretical 
power of 15,594 kilogr.; the “ Fenton” may thus work with 
a much greater expansion. 

Nevertheless, the “Fenton” consumes more fuel than the 
engines with eight coupled wheels, which take also 18 or 20 
loaded wagons, whilst the “ Avenir,” consumes, less as has 
been well proved. It is possible that the consumption of the 
“ Fenton” may diminish in time, but until then, it should be 
acknowledged, that this engine is the object of the greatest 
attention and ardent care of all the locomotive drivers on the 
Great Luxembourg. We will have to defend certain other 
points of the erroneous attacks of Mr. Fairlie, and to produce 
evidence of the inferiority of his system in other respects, but 
this letter is already tid Long. With your permission, we will 
publish in a subsequent communication the new improved de- 
signs of our engines for which orders have been received by us. 

Accept, &e., 
J.J. and A. Mgyer. 

45, Rue d’Edimbourg, Brussels, and 125, Rue du Faubourg 
ceemniten, or Maison Cail and Co., 15, Quai de Grenelle, 

aris. 








NOTES FROM THE SOUTH-WEST, 
Yeovil Water Supply.—A new reservoir at Newton-hill, 
Yeovil, was filled yesterday week. 


Milford Haven.—The mails from the Pacific Steam Navi- 
gation Company’s steamer Cazco, were recently forwarded to 
London from Milford Haven. By this arrangement eighteen 
or twenty hours were saved. 


A Fortunate Railway.—The working expenses of the 
Bristol and Exeter Railway in the second half of 1871, 
were at the rate of 45.56 per cent. of the receipts, as com- 
pared with 45.12 per cent. in the corresponding period of 
1871. There was a decrease of 4012/.in the maintenance 
of way account, owing to the fact of rails having been ob- 
tained before the recent great advance in the price of iron, 
while old stores were sold at advanced rates. 


Southampton Docks.—The deepening of the west graving 
dock has been effected to the entire satisfaction of the engi- 
neer. The cost of the operation has exceeded the approxi- 
mate estimate, but the excess is mainly attributable to the 
enhanced price of labour and materials during the progress 
of the work. Further shed accommodation tor the use of 
steam-shipping companies has been and is still being con- 
structed. 


The Great Strike in South Wales.—The great labour 
“ difficulty” in South Wales still remains unadjusted as a 
whole. At the same time, some 4000 men in the employ- 
ment of the Llynvi and Ogmore Company resumed work on 
Monday morning. The terms on which these “went in” 
were very favourable to them. 


Bristol River Improvements.—The great works commenced 
at Cumberland-basin, and in the river below Rownham by 
Mr. W. Tredwell some five or six years since, and carried on 
since his death by his executors, are now approaching com- 
pletion. The cutting off the points of the river has made 
great progress; the Round Point and the Black Rock Point 
are finished, while the Hotwell-house Point has been more 
than half completed, and the new boundary wall of the 
roadway, past the site of the Old Hotwell-house, has been 
built in fo the line of wall running past the jetty. New 
houses and shops will be built on the large spaces which for 
five years past have been occupied by contractor's plant. 








NOTES FROM THE NORTH, 
: Guiascow, Wednesday. 
Glasgow Pig-Iron Market,—There has been no decided 
change in the mipect of the trade during the past week, and 
consequently the fluctuations in price, although very 





simply on account of the dimensions which it has pleased the 
engineers to give to the cylinders of the * Fenton”. (diameter 
0.38 metres, stroke 0.560 metre)., If it draws a train of 30 
loaded wagons, or 460 tons with, the baggage wagon, the 
— at the ier of the wheels will be 12,100 kilo- 
mmes, or per cent. of the theoretical power, on 
gradients of 18 per 1000, soa 
Resistance and gravity of th 
train... . oo 


; ae: A 460 x 22=10,120 
Resistance of the engine, aver- 


age weight 55 tons... | ass 55x18= 990 
Gravity of the engine 55x18= 990 
Total tangential force ... + 12,100 


That is to say of the weight of 50 tons of the machine, 


With its bed of fuel and water. It,is sufficient to give the 
aumber qi’ in order to prove the practical impossibility of 


= result given by Mr. Fairlie, for a regular traffic during 
whole year, similar to that of the “ Avenir.” 
the teeny system, more than any other, cannot modify 
a sical conditions of adhesion ; it will not be ible 
tena the coefficient of friction of the tyres on the rails 
e that which nature: has matlevit:” It is said, that ac- 
ane to the state of the rails, the adhi@ion varies from a 
‘0 one-twelfth, but the weight of the trains is generally 
for an adhesion of less than one-sixth, inorder to 
secure va Tegularity in the speed of the trains... It will be 
ae impossible to have a regular traffie with the “ Fen- 
the engine has to draw 30 wagons. 


not 2470's, that the regular Joad is 20 load 


nu’ , have not taken a very wide range. A very good 
business was done on Wednesday and Thursday last at about 
188s., and the closing price on Friday was 137s. 6d. On 
Monday the opening price was 136s. 9d., and business was 
done down to 186s,, and up again to 137s. 3d., closing at 
136s. 9d. Yesterday a good business was done from 136s. 6d. 
to 135s. 9d., closing firmer again, with buyers at 136s. 3d. 
cash, and sellers asking 136s. 6d. To-day there has been a 
very quiet market, and business was done vt 136s. 6d. twelve 
days, and 136s. prompt cash; buyers 136s, cash, sellers 
136s. 3d. The deliveries of iron ex stcre still go on, and as the 
interruption to the production have this year prevented the 
makers accumulating stock, as they usually do during the 
winter, the position, notwithstanding the extreme price, is 
wonderfully strong. The prices of makers’ iron, which are 
subjoined, remain steady, about the maximum. 


No. 1. No. 3. 
s. d. s. d. 
G.m.b. at Glasgow, deliverable alongside, 138-140 136 6-138 
Gartsherrie ... res > «» 165 0 140 0 
Coltness jes %» ~ «. 165 0 142 0 
Summerlee ... % 99 +. 1600 138 6 
Carnbroe eee » n .. 1500 140 0 
Langloan, at Glasgow ,, 0 «- 165 0 —_ 
Calder, at Port Dundas x“ 165 0 140 0 
Glengarnock, at Ardrossan 9 150 0 140 0 
Eglington, * ‘ - 1400 138 0 
Dalmiellington y - 140 0 138 0 
Carron, at Grangemout, selected ,, 160 0 — 
Shotts, at. Leith n ~ 157 6 140 0 
Kinnell, ab.Bo’ness ,, a 147 6 137 6 


Last wéek’s shipments of pig iron were 8050 tons, as against 
12,078 tons.in the corresponding week last year. It is re- 





Pocky and 
isslle put is to say, that the “ Fenton,” which is theore-| 
y 50 per 


cent. more powerful, does not draw in reality 





that the” Dalmeltington Iron Works, Ayreshire, have 
just been brought to a standstill from want of coal and iron- 





stone, but throughout Lanarkshire the furnaces that were 
recently blown in are still in blast. 


Additional Tributes to the Memory of the late Professor 
Rankine.—The very Reverend Principal Barclay has received, 
through the United States Consul at Glasgow, a copy of the 
following tribute to the memory of the late Professor Rankine : 
“At a special meeting of the Faculty of Stevens’ Institute of 
Technology, held Wednesday, January 15, 1873, the follow- 
ing resolutions were moved by Professor R. H. Thurston, and 
unanimously adopted :—Resolved, ‘That we have learned 
with profound regret the death of Professor William John 
Macquorn Rankine, of the University of Glasgow, Scotland.’ 
Resolved, ‘ That in his death we feel that we have lost a most 
eminent member of the engineering profession, a distin- 
guished brother in science, a rarely-gilted scholar, and one 
who, in a degree seldom equalled, has aided the great cause 
of the application, in technical and general education, of 
scientific knowledge.’ Resolved, ‘ That we find in the vast 
amount of valuable work accomplished by the deceased cause 
of thankfulness to Him who doeth all things well for the pre- 
servation until now of so useful a life.’ Resolved, ‘That 
copies of these resolutions be forwarded, through tho U.S. 
Consul at Glasgow, to the Council of the University of 
Glasgow, and to the family of the deceased.’— (Signed) 
Henry Morton, President; Charles T. Kroeh, Secretary.” 
As showing how widely Professor Rankine’s talents were 
appreciated among scientific men abroad as well as at home, 
it may be mentioned that a copy of a Cronstadt paper has 
just been received in Glasgow in which there is a long extract 
from an article which appeared in one of the local papers 
shortly after the eminent Professor’s death. It was inserted 
in the Russian journal by desire of Admiral Popoff, aide-de- 
camp to the Emperor of Russia and chief constructor of the 
Russian Navy. The Admiral is well known as tho designer 
of the ironclad Peter the Great, which was recently the sub- 
ject ofso much discussion among scientific and naval autho- 
rities. 

Royal Scottish Society of Arts.—At the last ordinary 
meeting of this society a paper was read by Mr. Alexander 
Leshe, C.E., in which he gave “An Account of Experi- 
ments on the Flow of Water over Triangular Weirs.” After 
briefly alluding to the relative value of steam and water as 
motive forces for machinery as depending chiefly on situation 
and cost of fuel, he described the various methods usually 
employed in calculating the value of a water power ; and then 
proceeded to mention in detail a series of experiments which 
which he had made on the flow of water to enable him to 
arrive at an authentic formula by which discharges with 
varying heads might be calculated—making special reference 
to the flow over triangular weirs. The paper, which was 
illustrated by numerous diagrams, was referrred to a 
committee. Mr. Edward Sang, C.E., also read a paper 
on “Our Experience of Tramways and Tramway Cars.” 
This paper was also remitted to a special committee which 
was appointed to consider the whole subject of tramways. 


New Gas Works at Newmilns, Ayrshire.—The new gas 
works which have been in course of erection, at Newmilns, 
are now completed. They are fitted upon Allan’s patent 
principle. The cost of the works will be about 3000/7. The 
greater part of the consumers in the place are applying to 
have it connected with their pipes, so that in the course of 
another week by far the greater number of houses will be 
supplied. Newmilns is the first town that has given this 
new principle a trial on a large scale, and so far as can be 
judged it promises to be a decided success, 


Galashiels Water Supply.—Messrs. J. and A. Leslie, C.E. 
Edinburgh, have lately been consulted by the Police Com- 
missioners of Galashiels — the improvement of the 
water supply of that town. In their report on the subject 
they say: ‘ The instructions received from your committee 
were to investigate the following sources of supply: 1. From 
the Luggate, by gravitation; 2. From Caddon, by gravita- 
tion; 3. From Ylorwoodlee Haugh, by pumping; 4. From 
the Haugh below Clovenfords (Caddon) by pumping; 5. 
From the River ‘I'weed, by pumping. Any of the sources to 
which the committee have drawn our attention is, in our 
opinion, capable of yielding water of excellert quality, and 
such as would give satisfaction to the community. The 
greater part of Galashiels lies below the level of 450 Ordnance 
map, and probably not more than one-tenth of the popula- 
tion live in houses above that level. We have therefore 
divided the town piping into a low service set of pipes, and 
another for the high service, with a service cistern for each.” 
They then enlarge upon the relative merits and disadvantages 
of each of the schemes suggested to them. 








TeLEGRAPHY IN THE East.—A new submarine telegraph 
cable has been laid between the Island of Scio, in the 
Turkish archipelago, and the Great Greek Commercial En- 
trepOt of Syra. 


Swow IN THE Far West.—A Salt Lake despatch reports the 
snowdrifts on the Union Pacific Railroad caused by a recent 
storm to be 16 ft. deep in some places. In the Little Cotton 
Wood mining district, the snow is 10 ft. onalevel. Five 
section hands are reported to have been frozentodeath. The 
Union Pacific Railroad is certainly worked under difficulties 
during the winter months. In spite, however, of every obstacle 
and every drawback, the traffic is increasing. 





Gas Licutine 1x New Sourm Watzs.—It was not until 
1850 that Sydney, the metropolis of New South Wales, was 
first lighted with gas. West Maitland was similarly lighted 
in 1862, and Newcastle in 1867. Now Bathurst, a rising 
town in the Western interior, is to have the advantage of 
gas, the necessary works having been erected by the engineer 
of the Australian Gaslight Company of Sydney. The works 
are the property of Mr. Ward, the gas engineer in question, 
and they were erected under the superintendence of his son, 
Mr. J. A. Ward. Gasworks are now in progress in a fifth 





New South Wales town, viz., Parramatta. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to Mz, GEORGE EpwarD 
Harpina, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inguiries, Mx. CuaRtzes GIL- 
Bent begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING” from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
for this Journal (delivered post free) will also be 
received by Mr. HarvDina, at the New York office 
above mentioned, at the rate of $9.30 present 
currency. 








NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 25th, at 
8pm. Continued Discussion on “* The Indian Railway Gauge.” 

SocieTY OF TELEGRAPH ENGINEERS (held at the Institution of 
Civil Engineers).—Wednesday, February 26th, 1873. Council 
Meeting at 6.30 p.M., Ordinary General Meeting at 7.30 P.M. “On 
Telegraph Poles,” by Major Webber, R.E., Lieut. Jekyll, R.E., 
. C. W. Siemens, F.R.S, and Mr. Robert Lee. Adjourned 

iscussion. 
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THE NATIVE GUANO COMPANY. 


IN a recent article we gave an exposition of the 
ei of Mr. Keates, the consulting chemist of the 
: etropolitan Board of Works, relative to the pro- 

able sanitary results that might arise from the em- 
ployment of the A B C process, during the recent trial 
“ Crossness. Mr. Keates’s conclusions areas follows: 
—" effluent water on the whole was very good. 
o eABC treatment so far clarified and defecated 
~ sewage that, looking solely to the physical con- 
os and chemical composition of the water pro- 
: ced at Crossness, I am of opinion that such water 
in 8 fit state to be admitted into any ordinary 
ver, without producing a dangerous degree of 
—— I must here again direct attention, how- 
duit 0 _ extremely dilute state of the sewage 
aa € the experiment. The effect of this was to 
er the results somewhat inconclusive, as it is 
course impossible to say, at least from this ex- 
ee, how far the A BC treatment would defe- 
Sewage ofa stronger character.” 


Had Mr. Keates possessed the daily results of the 
working at Leamington and Leeds, altogether em- 
bracing a period of two years at least, he would 
have had no hesitation in deciding on the latter 
question. The ABC process is mi eng | 
successful in producing a good effluent from w 
sewage ; for at Leeds, where the sewage is simply 
abominable in odour, taste, and colour, the resulting 
effluent has always been excellent, and in fact, 
when proper care was taken, much better than the 
results educed by Mr. Keates at Crossness, while 
the strong sewage of Leamington never afforded an 
effluent for one day during fifteen months fit to run 
even into a ditch. On the other hand the Leaming- 
ton sewage produced an excellent manure, while 
that resulting from the process at Leeds was not 
worth analysing, still less carting away from the 
works, as produced direct from the sewage. 

With respect to the value of the manure produced 
by the experiments at Crossness, Mr. Keates re- 
marks that his views are necessarily taken from a 
chemical standpoint: ‘‘ I have no means of judging 
of the effects that have been attained in the prac- 
tical application of the manure in agriculture, and 
what I have been able to learn by inquiry seems too 
vague and conflicting to permit of any satisfac- 
tory judgment being formed. Whether or no the 
fertilising power of a manure can be exactly 
measured by its chemical composition is a question 
which perhaps admits of some discussion, In en- 
deavouring, however, to set a value on the manure 
obtained from the working at Crossness, I can only 
be guided by chemical analysis, giving to the in- 
gredients the understood market value.” Mr. 
Keates gives the following analysis ‘‘ of a sample of 
the manure as dried in the drying apparatus, and 
completed ready for sale.” Here we must state 
that the mode of drying adopted by the Native 
Guano Company, during these trials, was calculated 
to do great injustice to the chemical value of the 
manure, but as the company is solely responsible 
for the error, which deprived them of much 
ammonia, and nitrogenous matter that had not 
previously undergone decomposition, they must 
bear with the results of their own deliberate choice. 
The Needham press drives off much ammonia in 
solution; and the patent drying machine burns 
much of the albuminoid substances. If they had 
employed a temperature not exceeding 120 deg. 
Fahr., as was once adopted at Leamington, these 
causes of loss would have been avoided. Mr. Keates’s 
analysis of a sample of the Crossness manure is 
given as follows : 





Water .. a 26.45 
Organic matter 16.16 
Alkaline salts ese eee 0.36 
Sulphate of lime (traces) = 
Carbonate of lime and magnesia... 2.62 
Phosphoric acid ane és ose 0.48 
Alumina and oxide of iron 15.42 
Insoluble silicious matter 88.61 
100.00 


“Total nitrogen in the organic matter calculated 
as ammonia, 0.929 per cent. ; phosphoric acid, as 
soluble phosphate of lime, 0.760 per cent.” Mr. 
Keates considers that ‘‘the ammonia and phos- 
phates of lime are the only substances present in 
this manure to which any real manurial value can 
be attached, as the amount of alkaline salts is 
too low to affect the question.” Proceeding on the 
data thus afforded, Mr. Keates states that the value 
of the manure, as judged of by its chemical com- 
position, does not exceed 20s. per ton, He adds, 
however, that he had ‘‘no means of drawing any 
inference as to the value of the manure from sales 
made during the Crossness operations, as, so far as 
I am aware, no actual sales, at least of any quan- 
tity of the manure, were made,” 

Some instructive lessons may be gathered by a 
comparison of an analysis of the Leamington 


manure, produced by the ABC process, and that | pany 


of Crossness, just quoted from Mr. Keates’s report, 
At Leamington the organic matter reached 26 per 
cent., with moisture of about 15 per cent. The 
nitrogen, as ammonia, has reached 2.35 per cent., 
and the phosphoric acid, as phosphates, 1.894 per 
cent. The alumina and oxide of iron averaged 
about 15 per cent., the remaining percentages being 
composed of alkaline salts, silicious matter, &c. 
Had the Native Guano Company borne these facts 
in mind they would have never attempted the utilisa- 
tion of the sewage of larye towns for producing their 
manure, but have confined themselves simply to the 








purification of the sewage for the production of a good 
effluent, in which, as we have shown in a procoting 
article, they succeeded at Leeds, 


We next turn to the report of Mr. Bazalgette, 
the engineer of the Metropolitan Board of Works. 
This report deals chiefly with the financial part of 
the whole question, and it was on the consideration 
of this that the Metropolitan Board have decided 
on oe the Native Guano Company’s opera- 
tions from Crossness, Mr. Bazalgette states that 
the total amount of sewage operated on between 
the 27th August and 30th of November, 1872, was 
11,672,737 gallons, being about the 343rd part of 
the average flow of sewage discharged at Crossness, 
and the 686th part of the sewage of London. It 
appears that the Native Guano Company operated 
on only two-sevenths of the amount they had pro- 
posed to deal with. He estimates the total of ABC 
mixture added to this sewage at 1662 tons, to 
which has to be added 74} tons of matter obtained 
i precipitation from the sewage, or a gross total 
of about 241 tons, This finally resulted in 1413 
tons of ‘‘ perfect Native Guano.” The total cost, 
exclusive of rent, interest on capital, depreciation 
of plant, and other incidental items, was 895/., 
giving an average cost of 6/. 6s. 4d. per ton, or over 
six times as much per ton as Mr. Keates valued it 
on its chemical composition alone. It would ap- 
pear that no attempts were made to ascertain the 
value set upon it by farmers, for Mr. Bazalgette 
adds: ‘‘ About 80 tons of the deposit were sent 
across the river to Messrs. Sillar, who are actively 
concerned in the management of the ABC Com- 

any, to mix with fish manure. Two or three tons 

ave been put upon a small quantity of land rented 
by the company at Crossness; about ten tons re- 
main in a wet state, banked up upon the ground; 
about 40 tons in a dried state are in the company’s 
sheds, and a few tons have been sent away in small 
quantities as samples ; but with the exception of a 
few shillings, the company’s books show no returns 
in the shape of sales of manure.” 

Such is an impartial statement of the facts and 
opinions of those to whose examination the Native 
Guano Company had entrusted their hopes of 
future success. A careful analysis of the reports 
of Messrs. Bazalgette and Keates leads to no en- 
couragement of the chemical treatment of sewage 
in regard to its profitable utilisation; on the 
contrary, it completely condemns the method in all 
pecuniary points of view. This result we some 
time ago predicted. We believe, however, that in 
the sanitary aspect of the question the company 
have done themselves injustice both in chemical 
and financial results. Had they used the experi- 
ence already gained they might have procured an 

ual purity of the effluent at much less expense. 
They would certainly have produced much less 
‘‘ Native Guano,” but to use a Hibernicism, they 
would have “saved a great loss.” No one who 
had practically tested the value of the guano they 
produced at Leamington would have estimated it 
worth less than 3/. 10s. per ton, and at this price 
the farmers of Warwickshire were only too glad to 
get it. We have witnessed the effects of that 
manure on all kinds of crops, the results being 
really marvellous. We have tried it on various 
kinds of garden produce with equal satisfaction. 
But to attempt to compare the Native Guano pro- 
duced from the rich sewage of Leamington with 
the rubbish that the sewage of Leeds, London, 
Birmingham, and other large towns afford, would 
be nn. to waste space, and insult the common 
sense of our readers. 


It is not without regret that we have stated the 
preceding facts. The solution of the sewage ques- 
tion ranks scarcely second to any other social sub- . 
ject of the day. There is still the satisfaction of 
Soong that while we have failed to gain any 
pecuniary advantage by the chemical treatment of 
sewage, much may be done to purify it from its 
obnoxious character. If the Native Guano Com- 
be wise in their day, they will dismiss the idea 
of getting fertilising manure from sewage, mange 
under culencntintdlie favourable circumstances. If 
they will devote a portion of the energy they have 
hitherto expended, in simply purifying sewage to 
produce a decent effluent, they may eventually reap 
a reward for past exertions in a field that they 
have comparatively neglected. 

But presuming they resolve on this course, the 
present rate of expenditure in materials, coals, 
wages, &c., must be greatly reduced. Even if we 
assume that the actual cost at Crossness were re- 
duced, for a variety of reasons, from 8965/., to, say, 
only 500/., the result would be serious. Take, for 








example, Leeds, the manure there being valueless 
or nearly so. From that town the daily flow of sew- 
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age exceeds that of the whole quantity treated 
by the ABC process at Crossness during the 
three months, being about 12,000,000 gallons 
per diem of twenty-four hours. Multiplying 
365 days by the 500/. daily cost, we should have 
an annual cost of 182,500/., while a similar treat- 
ment of the whole of the metropolitan sewage would 
cost upwards of a million and a half sterling per 
annum. In both cases, it is possible that the re- 
sidual solid from these and other sources might, by 
mixture with nightsoil, &c., produce a really ferti- 
lising manure. But this plan has yet only been 
attempted on a very small scale, and hence its 
financial results are for the present problematical. 
The only conclusion that the subject seems capable 
of is this : Corporations, &c., must pay for having 
their sewage converted into a good effluent, and 
leave to those who undertake that duty to protect 
themselves from pecuniary loss, and convert it by 
scientific knowledge and business tact into a profit 
ifthey can. ‘The conclusions we arrive at in respect 
to the cost of utilising the whole of the metro- 
politan sewage, based on the facts presented by the 
Crossness experiments, show a very different com- 
plexion to those expressed at page 12 aate, as set 
forth by the General Manager of the company in 
his paper, read at Leeds in 1871. It will be found 
on reference to that page, Mr. Rawson estimated the 
annual value of London sewage, converted into 
Native Guano, at ],282,500/.; we deduce, as the result 
of the Crossness trials, that the cost would exceed 
that amount by from a quarter to half a million 
sterling, at the low rate we have taken, If, how- 
ever, we adopt Mr. Bazalgette’s estimate of the 
cost per ton, as, say, 6/., and Mr. Rawson's estimate 
of the quantity produced from the London sewage 
at 365,000 tons, that is, at the rate of 1000 tons of 
dry manure daily, we should have the total cost of 
the operation amounting to about 2,200,000/. per 
annum. 

But in all these estimates of cost no account has 
been taken of the expenses of rent, interest of 
capital, depreciation of plant, and other incidental 
items. Itis well known that these items are usually 
of serious amount, whether in manufacturing pro- 
cesses or ordinary commercial transactions, Un- 
fortunately for the Native Guano Company, they 
have had little to work upon in respect to the pre- 
ceding experience of others. Their first steps at 
Leamington were clogged with such difficulties as 
to make it a matter of surprise that they ever sur- 
mounted them, There was not one appliance at 
the works but the steam engine that ever did that 
which was expected; everything else in the me- 
chanical arrangements was, during the time, com- 
paratively useless, and since the closing of those 
works every thing or contrivance then existing has 
been discarded. Hastings, at first, cost over treble 
for works, plant, &c., than the original esti- 
mate, and within three or four months from the 
public opening there was a general break-down, 
after which operations were not resumed for a con- 
siderable period. The facts of the Bolton Works 
are not before us, further than that a great delay 
occurred in their erection. The experimental works 
at Leeds cost about treble the original estimate, 
and were also accompanied by great delay in their 
execution. During their erection that of the Cross- 
ness Works was going on. In this, as in all pre- 
vious cases, extraordinary delay occurred, and the 
company, or their advisers, or perhaps both, do not 
seem to have benefitted by previous experience for 
the adoption of any settled plan of operations. 
Some amusing and extraordinary mistakes might be 
named, but on these we shall be silent. ‘The early 
estimate for the construction of the Crossness 
Works was a trifle less than 6000/.; their actual 
cost has, according to the company’s own state- 
ments, exceeded 20,000/. (actually 21,700/.), but, 
if a variety of other and :sollateral expenses were 
added, 30,000/. would be a low estimate. 

It may naturally be expected that some explana- 
tion should be afforded of this singular deviation 
from the estimates and the actual cost of each of 
these works. This is readily given. In no case 
has the original design, in its entirety, been carried 
out. All the works, like Jacob’s coat of many 
colours, have been a series of patchwork, not put- 
ting simply new pieces into an old garment, but of 
putting the new together by piecemeal, just as 
some new idea or adviser suggested. 

Had the directors visited such works as those of 
Walter Crum, R. Dagleish, James Young, Charles 
Tennant, and others in Glasgow, Manchester, New- 
castle, and other manufacturing towns, they would 





have found that the “‘ buildings” or factories in all 
cases consisted of sheds, scarcely better in many in- 
stances than common barns. But inside they would 
have seen the highest appliances of art and science 
combined to work and produce, in the most com- 
plete and profitable manner, some of the most im- 
portant and valuable processes of modern industry. 
Such manufacturers would laugh at the idea of call- 
ing in professional men to their aid. They maintain a 
constant staff for all such purposes, subject to their 
own personal direction. But it must be remembered 
that such concerns are managed by men who under- 
stand their business; and what is better, look after 
it themselves. 

We are acquainted with no branch of chemical 
manufacture in this kingdom or abroad that requires 
less attention to buildings and plant than any of the 
existing methods of chemical sewage treatment, A 
shed to hold the engine and boilers, others for 
mixing the ingredients and storing them, stores for 
chemicals and dried manure, substantial shafting, 
&c., with extensive settling tanks, and a few minor 
appliances, are all that are needed in the “ works,” 
except, and a most important exception, viz. a 
business-like manager, with keen common sense, 
and a moderate knowledge of science. In fact, 
science, so-called, has been the bane of every sewage 
chemically treating company. In the case of the 
Native Guano Company an expenditure of capital 
to the extent of 3000/. for the treatment of one 
million gallons daily would be sutflicient, and an 
extra amount of, say, one thousand pounds for each 
additional two million gallons. Yet the total amount 
hitherto expended by the company cannot be less 
than about 60,000/. for five works, only one of 
which has treated over one million gallons per day. 

It does not devolve on us to notice a series of so- 
called explanations that have been issued as cir- 
culars by the company, or the parry-at-arms which 
has taken place between their officials and an 
eminent advocate of the irrigation system in the 
daily papers since the report of Mr. Keates and Mr. 
Bazalgette have been issued. We have no business 
with such polemic discussion, Suflice it to say, 
that the Metropolitan Board of Works re- 
solved last Friday to cut off the supply of 
sewage to the Native Guano Company at Crossness, 
and to insist on the removal of the whole of the 
plant by the 30th of April next. This will be a 
heavy blow, and discouragment to the company. But 
as they have invited the result they must take the 
consequences, ‘They had the full choice of the best 
engineering and chemical talent of the day, and 
plenty of money to expend on both. In each of 
these directions they have erred, and they must 
suffer the penalty of their want of common sense 
judgment. It is to be hoped that they may have 
suflicient capital left to enable them to redeem the 
errors of the past. If not, their resources need 
scarcely be alluded to. Severe diseases require sharp 
remedies, and possibly some of those interested in the 
Native Guano Company may suggest the latter. 

We dismiss this subject with the sincere hope that 
past experience may result in future improvement, 
in respect to all methods of treating sewage eco- 
nomically, and shall only be too glad to give our 
hearty support to any scheme that may really claim 
to fulfil the conditions of success which have been 
pointed out. On the principle that it is never too 
late to mend, we trust that this ‘‘ repairing” process 
will be at once adopted by all the companies. They 
have a great prize before them, but it must be ap- 
proached on the principle of the good old proverb : 
‘* Hasten slowly.” 








EKFFECT OF LIGHT ON SELENIUM. 

In our notice of the last week’s proceedings of the 
Society of ‘Telegraph Engineers, will be found a brief 
reference to a very interesting communication trom 
Mr. Willoughby Smith, relative to the extraordinary 
effect of light upon selenium, ‘The discovery of this 
substance is not very recent, but it is only lately 
that any electrical application has been made of it. 
The qualities of the material are peculiar; after 
being fused and slowly cooled, it is of a glistening 
blueish-grey colour, while it assumes, when quickly 
cooled, a metallic surface. Its specific gravity is 
4.30 ; ‘it softens at a temperature of 176 deg. Fahr., 
and becomes pasty at 212 deg. Fahr., while at a 
higher temperature it could be drawn into threads. 
When, however, the heat is carried still higher, the 
material becomes crystalline, and it is only in that 
state that it becomes conductive. 

From experiments carried out not long ago, it 
appeared that, although an electric conductor, sele- 





=—= 
nium was one of those substances which offered a 
very high resistance; but the great difficulties 
which occurred in the manufacture of the material 
interfered with experimental research. However 
some specimens were eventually produced which 
enabled definite experiments to be tried upon the 
material, and these experiments have unquestion. 
ably a most important bearing, and are of the 
highest possible interest. 

In the beautiful system which Mr, Willoughby 
Smith invented and introduced for testing cables 
whilst being submerged, it is necessary to have at 
the shore end a “ resistance” of so large an amount 
as almost to amount to insulation; and the cable 
during submersion is under constant test in this 
manner. <A current from a source of the required 
number of elements passes through a galvanometer 
on board the paying-out ship through the cable, 
through a second galvanometer on shore, and they 
through the high resistance to earth. There js g 
deflection on the galvanometer on board the ship 
due to the slight loss on the cable as well as to the 
slight passage of the current due to the conducti- 
bility of the ‘‘ high resistance.” ‘The galvanometer 
on shore is deflected solely through the passage of 
the current through the “ high resistance.” A con- 
stant deflection is therefore obtained (decreasing 
only as the usual improvement of the cable under 
submersion occurs), and whilst the system enables 
this constant test to be carried on, it has the enor- 
mous advantage of allowing a free correspondence 
between the ship and the shore without interfering 
with the permanent “ insulation” test. This com- 
munication is easily arranged by either station in- 
creasing or decreasing in a slight degree the per- 
manent deflection on the galvanometer by an 
alteration of electric potential in such a regular 
and organised degree that the changes shall be un- 
derstood as signals. 

Under this arrangeme nt it is of the greatest ad- 
vantage that some material should be employed 
which, whilst possessing the required resistance, 
should also possess that resistance constant under all 
circumstances, or as nearly invariable as possible. 
Some difliculty has been experienced in obtaining 
such a resistance, and knowing the high resistance 
obtained with selenium, Mr. Willoughby Smith 
determined to try some experiments upon it. He 
obtained several bars varying in length from 5 to 
10 centimetres, and of a diameter of 1 to 1.5 milli- 
metres, These bars, connected with platinum wire, 
were enclosed in glass tubes, and hermetically 
sealed, the platinum protruding outside, The 
selenium was found all that was required as regards 
high resistance, but unfortunately there was a great 
disparity in its constancy, and rarely did the tests 
agree. The high resistance of the material may be 
imagined, when it is known that some of the bars 
gave a resistance of 1400 megohms (1,400,000,000 
B.A. units) ! 

In investigating the circumstances causing 80 
great a difference in the resistances, it was ulti- 
mately found that light was the principal cause ; and 
that, as Mr. Willoughby Smith communicates, ‘ the 
resistance was altered materially according to the 
intensity of light to which it was subjected. When 
the bars were fixed in a box with a sliding cover, 80 
as to exclude all light, their resistance was at its 
highest, and remained very constant, fulfilling all 
the conditions necessary to my requirements; but 
immediately the cover of the box was removed, 
the conductivity increased from 15 to 100 per 
cent., according to the intensity of the light falling 
on the bars.” Various experiments were performed 
as to the power of the light by intercepting it with 
the hand, and by the insertion of different coloured 
glasses, when it was found that the resistance varied 
according to the interception of the light. 

As temperature was a condition that might have 
interfered to alter the condition of the selenium 
under experiment, it was proved conclusively by 
placing one of the bars in a trough of water, sub- 
merged one inch, and exposing it to various powers 
of light, that heat had no appreciable effect, the dif- 
ference in resistance being entirely the result of in- 
creased or decreased light. As the light increased, 
so did the conductivity of the material ; as the light 
decreased, so did the resistance increase, until per- 
fect darkness restored the material to its normal 
state, in which condition it would appear to be a 
most desirable addition to known electrical material, 

‘The experiments relative to the effect of light om 
selenium are still progressing, and Mr. Willoughby 
Smith has promised that on their completion he 
will communicate to the Society of Telegraph En: 
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‘neers a paper containing the detailed results of 
his investigations. That this paper will not only 
be most interesting to the Society particularly, but 
to the scientific world generally, cannot be doubted ; 
and in fact the researches already carried out appear 
to show that in selenium there has been discovered 
a substance which possesses most extraordinary 

hotometrical qualities, capable, it is to be hoped, of 
being turned to practical account. 








A PATENT LAW AMENDMENT BILL. 


Tue friends of patent law reform will be glad to 
know that the report of the Committee of the 
House of Commons issued last session has already 
porne fruit in the shape of a ‘ Bill to amend the 
Law relating to Patents for Inventions,” which is 
now before us. It has been drawn by a committee 
of London patent agents, consisting of Messrs. 
C. D. Abel, W. Brookes, W. Carpmael, A. 
Carpmael, M. Henry, J. Imray, J. H. Johnson, H. 
H. Murdoch, W. E. Newton, A. V. Newton, W. 
Spence, and W. L. Wise. It embodies the whole of 
the recommendations of the Select Committee, in- 
cluding previous examination of applications as to 
novelty, examination of final and complete specifi- 
cations as tosufliciency, the granting of compulsory 
licenses, and some improvements in the mode of 
trying patent suits. ‘The gentlemen whose names 
appear as sponsors carefully guard themselves from 
assenting to the Bill as a whole; they appear to 
have simply taken the entire report ‘solely in 
deference to the opinion of the Select Committee,” 
and put the recommendations into a practical shape. 
This much in justice to the patent agents, some of 
whom it is well known hold opinions directly at 
variance with the conclusions arrived at by the 
House of Commons Committee. 

The Bill consists of 73 clauses, and commences by 
clearing the ground of most of the existing statutes 
onthe subject. In its general character it greatly 
resembles the Patent Law Amendment Act of 1852. 
The Commissioners of Patents are to be reinforced 
(if such a term can be applied to the phantom body 
hitherto known by that designation) by the addition 
of not more than six new members, who are to receive 
a salary of from 1500/. to 2000/. perannum. ‘These 
persons, any two of whom may form the “examining 
committee,” will be assisted by twelve assistant- 
examiners, whose salaries vary from 400/. to 6002. per 
annum. Supposing that only the minimum salaries 
be paid, the proposed additions to the Patent Office 
staff will cost 13,8007. per annum. We trust that 
our friends the London patent agents will excuse 
us if we say that this alone will prove fatal to the 
Bill, in the present temper of the Government, at 
allevents, It is quite useless to tell ministers that 
the surplus fees of the Patent Office are more than 
sufficient to meet this heavy charge, as they have 
been long used to regard that surplus as forming 
part of the general revenue of the country. Not 
that the salaries proposed are too high, having re- 
gard to the important nature of the duties to be 
performed, but he will be a bold man who brings 
such a measure before the House of Commons. 

We cannot say that the Bill is open to the charge 
of vagueness which was brought against the Re- 
port of the Select Committee, for we find the duties 
of the new examining body are laid down with 
great minuteness of detail. It is proposed to divide 
the subjects for which patents are usually granted 
into twelve classes, and each assistgnt-examiner is 
to take charge of one of these classes. Every appli- 
cation for letters patent is to be immediately referred 
to the assistant-examiner to whose class it belongs, 
“and the said examiner shall ascertain if any speci- 


the Commissioners, anticipates in whole or in any 
material part the alleged invention of the applicant, 
aud whether the provisional specification filed by 
the applicant describes an invention relating to the 
Working or making of any manner of new manu- 
facture, and whether it clearly describes the nature 
of the invention, and whether the application has 
been made in conformity with the provisions of 
_ Act. If the examiner shall see any cause to 
object to the application, he shall summon the 
‘pplicant to appear before him personally, or by 
's agent, and shall state his objections to the appli- 
on” and the examiner may require or permit the 
a to be amended with a view to the re- 
aa of the objections.” The difficulties being 
actorily removed, the examiner will report the 
a. the Commissioners, and the patent will pro- 
i 48 at present, the fees to be paid remaining un- 
In case the application should be rejected, 


cation or other document filed or kept in the office of 





the applicant has the power of appeal to the exa- 
mining committee, whose decision is final. Provision 
is also made for the frequently-recurring case of 
two simultaneous and identical applications, with 
the view of preventing the absurd anomaly 
of granting an exclusive privilege to two persons 
for the very same invention. We have itali- 
cised a passage in the quotation given above to call 
attention to the fact that the Bill proposes to re- 
strict the examination as to novelty to the printed 
specifications of English patents, unless indeed the 
word *‘document” includes anything and everything 
contained in the Patent Office Library. It will 
also be the duty of the assistant-examiner to ascer- 
tain whether the final specification “clearly defines 
the invention, and fully describes the means of car- 
rying the invention into effect, and accords in all es- 
sential particulars with the provisional specification. 
‘“‘Tf the examiner shall see any cause to object to 
the final specification, he shall summon the appli- 
cant to appear before him personally or by his agent, 
and shall state his objection to the final specifica- 
tion ; and the examiner may require or permit the 
final specification to be amended, and shall report 
to the examining committee thereon.” In other 
words, the assistant-examiner will have to perform 
the very onerous and responsible duty of conferring 
with the applicant or his agent to settle the terms 
of the specification, the examiner occupying the 
position of standing counsel for the public. Whether 
this tinkering will give the patentee an unassailable 
specification does not seem to have occurred to the 
framers of the measure. An appeal is allowed to 
the examining committee, before whom oppositions 
to the grant of letters patent are to be heard, But 
we have not done with the assistant-examiner yet, 
for we find that he will be expected “to prepare 
and keep, for reference, abridgments (illustrated, 
when desirable, by sketches) of all the specifications 
in his class, and also as far as practicable of specifi- 
cations of like subject-matter filed prior to this Act,” 


Sections 51 to 56 contain minute provisions for 
the granting of compulsory licenses in case a person 
wishing to work a patent is unable to come to 
terms with the patentee or his assigns. The ex- 
amining committee have full powers under these 
sections to grant licenses on such terms as they 
think fit, and to vary or cancel any such license- 
decrees. It is apparently intended that this body 
shall form a sort of court, to which all disputes 
arising between patentee and licensee shall be re- 
ferred, powers being reserved to make certain orders 
as to payment of costs. 

Some important modifications in the mode of 
trying patent cases are contained in Sections 60, 
61, and 62. ‘Issues and questions of fact arising 
in actions and suits for the infringement of any 
letters patent shall be tried and determined by a 
judge without a jury, unless a judge, upon the ap- 
plication of one or both of the parties to such action 
or suit shall think fit to order that such issues and 
questions of fact shall be tried with a jury.” ‘The 
next section empowers the judge to call in the as- 
sistance of any of the six examiners, or of any other 
person who may possess knowledge of the subject 
in hand. That this is a useful provision can hardly 
be denied, but whether the judges, who do not as a 
rule look with much favour on an amicus curia, 
would often take advantage of it, is open to doubt. 
The examiners are also empowered to assist the 
court in regard to particulars of breaches and ob- 
jections, with a view to the better definition and 
proper limitation of the matters in dispute, and the 
questions to be tried and determined. 

Such are the principal alterations proposed by the 
Bill, which contains in addition, a section compel- 
ling the inventor to work his invention in the 
United Kingdom ‘within a reasonable time,” what- 
ever that may mean. Provisions are also made 
with respect to patents for imported inventions un- 
protected by a foreign patent, which are to be in- 
valid, and no person but the original inventor or 
his authorised agent will be allowed to take outa 
patent in the United Kingdom for a foreign inven- 
tion, In some respects we think that the Bill is 
characterised by a too slavish following of the Pa- 
tent Law Amendment Act, as for instance in the 
reproduction of the section which gives power to 
the Commissioners to present twenty-five copies of 
the printed specification to the inventor. As is 
well known, repeated applications have been made 
to the Commissioners for these copies, but the same 
answer has always been given, viz., that as com- 
plete collections of the Patent Office publications 
are now to be found in nearly every free library in 





the kingdom, they do not consider it desirable to 
take advantage of their powers under Section 30 of 
their Act. Another of the useless provisions of 
this Bill is the one by which the law officers of Ire- 
land and Scotland still remain Commissioners. ‘lhe 
persons who drew the Bill are surely aware that these 
functionaries have never taken any part in the Com- 
mission, nor does their signature appear in any one of 
the orders issued by the Patent Office. As thereisno- 
thing in this Bill to give us cause to think that they 
ever will act, why should their names be retained ? 
We observe that no provision is made to legalise 
the present “ abridgment” demanded from every 
applicant on the authority of an order made by the 
Commissioners in 1866. We say “ legalise” because 
we believe that order+to have been entirely ultra 
vires. Section 3 of the Patent Law Amendment 
Act empowers the Commissioners to make rules 
and regulations “‘not inconsistent with the pro- 
visions of this act,” but we maintain that the order 
above alluded tois inconsistent with those provisions. 
The statute has in contemplation only two docu- 
ments in which the invention is described, viz., the 
provisional and the final specification, but this order 
introduces a third document. It has been held by 
the courts that a material discrepancy between the 
two first-named documents is fatal to the patent, 
and although the case has never arisen, it seems 
feasible that a patent might be upset, provided the 
abridgment were shown to be inconsistent with 
either of the documents mentioned in the statute. 
That great importance is attached to these abridg- 
ments is abundantly clear from the Chinese exact- 
ness with which they are printed in the official 
records, ‘The question might easily be tried by any 
one having a taste for litigation. He has only to 
present himself at the Patent Office with his papers 
duly filled up, but minus the abridgment. ‘The 
authorities would, without doubt, refuse to receive 
them ; and the inventor would then apply to the 
Court of Queen’s Bench for a mandamus. The 
cause of this order was, we believe, that the abridg- 
ments published by the Commissions were criticised 
more sharply than was pleasant, so the responsi- 
bility and trouble of preparing them were thrown 
upon the unfortunate patentee. 

We think it only fair to say, in conclusion, that 
the Bill has been very skilfully drawn, and by men 
who are perfectly conversant with their subject. 
The Select Committee may congratulate themselves 
on having had such painstaking and able expo- 
nents of their views, but we must not be under- 
stood as agreeing with all the principles of the Bill. 








MEYER v. FAIRLIE. 


WE publish on page 134 of the present number 
two more letters, which have been addressed by 
MM. Meyer to the editor of the Chronique de VIn- 
dustrie, the first of these being intended as a reply 
to our article on the comparative merits of the 
Meyer and Fairlie locomotives, which appeared on 
page 11 of the present volume, while the second is 
an answer to Mr. Fairlie’s letter on the subject 
which appeared in our number of the 17th ult., 
page 48. MM. Meyer's comments on our article are 
of no great length, and our reply shall be brief also. 

It may be remembered that when we last wrote 
on this subject we remarked that MM. Meyer ap- 
peared to have a convenient habit of ignoring all 
facts which did not uphold their views, and the 
letters which we now publish furnish many amusing 
instances of this peculiarity. In the letter published 
in our number of the 3rd ult, (page 9), MM, Meyer 
dwelt at considerable length on the subject of the 
relative weight of Fairlie and Meyer locomotives, 
and they advanced numerous arguments to prove 
that the double-barrelled boiler employed by Mr. 
Fairlie must necessarily be heavier than the ordinary 
type with the single barrel, while they also went 
into the question of the weight of frames, and other 
kindred matters. In replying to this letter We 
took the trouble to deal with MM. Meyer’s argu- 
ments seriatim, and we showed clearly the false- 
ness of the premises they had adopted, and exposed 
the erroneous character of the comparisons they 
had instituted. As MM. Meyer attempt no reply to 
our conclusions we presume that they deem them in- 
controvertible ; but this fact appears to cause them 
no inconvenience, as we find them coolly ignoring 
their blunders, and quoting their ‘‘ conclusions” from 
their former letter, as if the statements, on which 
those conclusions are founded, had never been 
called in question, and proved to be erroneous. 

MM. Meyer commence their letter by accusing us 
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of a misstatement ; but in making this accusation 
they expose themselves to still more serious charges. 
The statement made by us, and to which MM. Meyer 
object, was to the effect that the arguments which 
they advance were founded on the experience gained 
by working one engine only, and that this engine 
was at the time of our writing in the shops of the 
Grand Luxembourg Company undergoing repairs, 
which were exceptionally heavy, considering the 
mileage she had performed. MM. Meyer of course 
cannot deny that their practical experience of their 
system is founded on the working of the ‘* Avenir” 
alone, but they state that ‘‘the mileage which had 
been accomplished was 56,593 kilometres,” and that 
‘‘the repairs have not been exceptional, or even 
heavy ;” and their sentence is so ingeniously worded 
that readers who did not know better would be led 
to believe that the whole 56,593 kilometres had 
been run on the Great Luxembourg Railway, and 
that the repairs to which we alluded were all that 
had been executed since the engine was set to work. 
The real facts of the case, however, are very diffe- 
rent to this, The truth is that before the ‘* Avenir” 
was placed on the Great Luxembourg Railway 
in May last, it had run some 44,500 kilometres, 
performing local service on various lines in France, 
Switzerland, and Belgium, and during this service 
the tyres of the trailing bogie were turned up, and 
various repairs performed of the extent of which 
we have no means of judging aecurately, but which 
are reported to have been by no means exceedingly 
light. From May lst last, when it was placed on 
the Great Luxembourg Railway, up to the end of 
the year, the ‘“* Avenir” ran but about 12,000 kilo- 
metres, or about 7500 miles only, and setting aside 
the minor reparations done from time to time, the 
cost of the repairs which had just been executed 
when we wrote on the subject amounted to about 
3.8d. per kilometre, or a trifle over 6d. per mile on 
this m:leage. Merely remarking that, according to 
MM. Meyer, these repairs were not ‘ exceptional 
or even heavy,” we leave our readers to form their 
own conclusions in the matter. 

In speaking of the mileage made by the Fairlie 
engine, ‘* Fenton,” MM. Meyer also contrive to so 
place the facts before their readers as to make the 
latter draw false conclusions. ‘Thus while stating 
correctly that the mileage made by the ‘‘ Fenton” 
during June last was only 312 kilometres, they are 
careful not to hint that the engine was not placed 
on the road until the 20th of that month, and that 
it was withdrawn on the 28th, and retained to be 
ready for the official trials. Neither do MM. Meyer 
mention that the ‘ Fenton” only ran on the 2nd, 
3rd, and 4th of July, and that it was not placed 
fairly on the main line until the 26th of August. 
These facts fully explain the short mileages made 
during the months referred to. In September, the 
only month in which the “‘ Avenir” and the “ Fen- 
ton” were both employed on main line work, we 
find from the books of the company that the former 
ran 1793, and the latter 1893 kilometres, the Fairlie 
engine thus running 100 kilometres more than the 
Meyer. The statement that the “Avenir” ran 
**more than 3000 kilometres per month” we find to 
be simply false, as the books of the company show 
that in one month only (August) did the mileage 
exceed 3000 kilometres ; while for the six months— 
June to November inclusive—to which MM. Meyer 
refer in their letter, the total mileage made by the 
“Avenir” was but 9970 kilometres, or an average 
of 1661 kilometres per month. 

More recently the ‘ Fenton” has been employed 
working trains between the Quartier Leopold and 
the Allée Verte, where it is doing the work which 
formerly required two heavy engines; but the 
number of trains per day being small, the monthl 
mileage is necessarily small also. It may be west 
while to remark here that the “* Avenir” was hired 
by the Great Luxembourg Company at a certain 
sum per day, and it has thus been to their interest 
td get the greatest possible mileage out of the 
engine ; while on the other hand the ‘‘ Fenton” was 
placed on the line to some extent as an experiment, 
and was by no means planned for the class of traffic 
which has to be worked on the Luxembourg Rail- 
way. The “Fenton” has wheels only 3 ft. 6 in. in 
diameter ; and although to those familiar with what 
the sniall-wheeled Fairlie engines can do, these 
wheels may appear sufficiently large, yet it is not 
to be wondered that the Great Luxembourg autho- 
rities, less conversant with the working of the 
double-bogie engines, have hesitated to run the 
‘*Fenton” at the speeds which the conditions of 
their main line traffic necessitate. It may be added 





that the ‘‘Fenton,” when placed on the Great 
Luxembourg line, was a new engine, and as we re- 
marked, when recording the official trial in July 
last, many of the constructive details reflected little 
credit on the makers. Hence there arose defects— 
which had nothing to do with the Fairlie system, 
however—and delays were caused which were much 
to be regretted. 

The only other part of MM. Meyer's first letter 
which requires our notice is their inquiry as to ‘‘ how 
many Fairlie engines have been put aside since the 
short time of their introduction?” To this we re- 
ply that so far as we are aware, not a single engine 
out of the large number now built upon the Fairlie 
system from Mr. Fairlie’s plans has been * = 
aside,” while on the contrary, we are every day 
hearing of their successful performance. The 
Queensland engines failed, it is true, but this was 
due to mal-construction, and besides they were 
built upon plans for which Mr. Fairlie was in no 
way responsible. We may add that the these engines 
have since been successfully altered by Mr. Fairlie. 

MM. Meyer's second letter, replying, as it does 
to that of Mr. Fairlie, requires little comment from 
us, but there are two points in it which we can 
scarcely allow to pass without notice. The first of 
these has reference to the effect of a gradient on 
the water level in the boilers of the Meyer and 
Fairlie engines respectively. MM. Meyer actually 
claim an advantage on account of their boiler having 
the firebox at the rear end, either not understand- 
ing, or ignoring, the well-known fact that from the 
firebox of the Fairlie engine being at the centre, the 
depth of water over it is unaffected by a gradient, 
while the length of the boiler of course becomes of 
no importance. With a boiler of the ordinary 
type, but some 20 ft., or so, long, such as is employed 
by MM. Meyer, the case is very different, and as 
locomotives cannot always be going up-hill, Mr. 
Fairlie was, we consider, fully justified in his re- 
marks on the subject. 

The second matter to which we refer is the con- 
clusion which MM. Meyer attempt to draw con- 
cerning the respective powers of the ‘‘ Avenir” and 
the “ Fenton.” In their calculations concerning the 
performance of the ‘ Fenton,” MM. Meyer in- 
geniously adopt the weight 55 tons in calculating 
the resistances, and the weight 50 tons in estimating 
the available adhesion, and by doing this and taking 
the engine resistances at 18 kilogrammes per ton, 
they arrive at the conclusion that the pull exerted 
by the “Fenton” when taking 30 wagons up a 


gradient of 18 per 1000 amounts to a of the ad- 


hesion weight. But MM. Meyer should know that 
in an engine with all the wheels coupled the in- 
ternal frictional resistances make no demands upon 
the adhesion, and although they have of course to 
be taken into account in estimating the work to be 
done by the steam in the cylinders, they should have 
no place in such a calculation as that given in their 
letter. Corrected by omitting this amount the total 
demands upon the adhesion, or as they term it, the 
‘total tangential force” to be exerted under the 
conditions stated by MM. Meyer is 11,110, and not 
12,100, kilogrammes as stated. Dividing the 55 
tons, adhesion weight by this amount, we find the 


coefficient of adhesion required, to be 55,000_ 1 
11,110 4.95 


or say } instead of + as stated by MM. Meyer. 


The fact that the ‘‘ Fenton” has not only on an ex- 
perimental trip, but time after time taken trains of 
30 wagons and even greater loads up the gradients 
of 18 per 1000, is thus perfectly explicable. As to 
the loads which the « Fenton” and ‘‘ Avenir” are 
respectively capable of taking, however, we are 
quite willing that the matter should be settled by 
reference to the authorities of the Great Luxem- 
bourg Railway, and we shall merely add that it has 
been proved in practice that the boiler of the 
‘* Fenton” is able to supply ample steam to develop 
the superior cylinder power which even MM. Meyer 
acknowledge the engine possesses. 

We must now Toe the present dismiss MM. 
Meyer's letters, and in doing so we must’state that 
while we are most willing to give.full publicity to 
any reasonable arguments which they may desire to 
advance in support of their system, we cannot but 
express a hope that in discussing the question they 
will be more careful in stating facts, and that when 
the erroneous character of their conclusions has 
been pointed out they will not continue to adhere 
to the latter without an attempt at justification. 





COMPOSITE GUNBOATS. 

In some remarks by us last week upon an article 
in the Standard, attacking the recent gunboats of 
the Coquette class, we observed that these little 
vessels would probably do “their 8 knots or ao 
upon the measured mile, or just such a speed ag 
may be reasonably looked for in craft of their smal] 
size.” We wrote, as we stated, without reference 
to detailed records of the performances of other 
vessels of the class, and desired, in refuting the 
misstatements of our usually well-informed cop. 
temporary, to be upon the safe side. On reference 
however, to the records in question, we find that 
vessels of this class have attained an average speed 
at the mile of nearly or quite fen knots—a remark. 
able speed for heavily-armed, sea-going vessels of 
such small dimensions. We sufficiently exposed 
last week the absurdity of our contemporary’s 
strictures upon these unusually clever little vessels, 
and need only add that, if his object was merely— 
as appeared to be the case—to damage the Con- 
structive Department of the Admiralty, he selected 
an unfortunate object for attack. 








STEAM ENGINE ECONOMY. 

Ir is a pleasure to us to recommend to our readers 
the admirable series of papers ‘‘On means of Re. 
ducing the Consumption of Fuel by Old Steam 
Engines,” now appearing in Zhe Engineer. Paper 
No. II., which appeared last week, ably maintains 
the character that journal has earned for itself in 
relation to all matters connected with the steam 
engine. The writer “‘@” has no doubt largely 
contributed to establish this reputation, and we feel 
assured that by examining his method of procedure, 
as he says, ‘‘ we shall be able to convey a lesson 
to the student which we believe could not otherwise 
have been so well taught,” 

In our article on this subject last week we stated 
that the whole of No. I. article by ‘‘ 9 ” was down- 
right nonsense. ‘This is half admitted by himself in 
his Paper No. II., but it appears that there wasa 
meaning in its madness. ‘lhe writer observes “on 
this point very little appears to be understood by 
many engineers, and we believe that we shall do good 
service by making the problem to be solved as clear 
as possible,” and according to No. II. paper, he 
carried out this resolution in the following way: 
Using his own words, he deliberately adopted in No. 
I, a mode of calculation based on an erroneous state- 
ment, and for the purpose of making the problem 
to be solved as clear as possible, he deliberately 
wrote: ‘Accurately it is 1+hyp log 1.099= 


2.099 X 50 _ 34.983,” meaning to hold back for 


another week the statement that the proper calcula- 


tion is : 
mundi 

1+ hyp 108 1.099 x 65 = 45.478, 
and believing that by so doing, ‘‘ It rendered it pos- 
sible to convey a good idea of the nature of the 
problems to be solved without confusing the minds 
of those not specially well acquainted with the theory 
of the steam engine by statements concerning abso- 
lute steam pressure, and by its use we shall further- 
more be enabled to convey a lesson to the student 
which, we believe, could not otherwise have been 80 
well taught.” And he tells us in No, II. that the first 
‘must not be taken as representing anything 
more than a very rough-and-ready method of 
coming at approximate conclusions.” We have 
frequently treated our readers to what our con- 
temporary gives as close approximations, sometimes 
only a few hundred per cent. wide of the mark, 
but this time he is wonderfully near, 35 instead 
of 46, a result actually within 29 per cent. of the 
truth. But it will be charitable to allow more than 
29 per cent. off the statements he makes about de- 
liberately writing these things wrong for the pur- 
pose of having the opportunity of correcting them, 
that the second paper was actually written to re 
the concluding portion of No. I., and that much 0 
it was actually in print, and had to be left out om 
account of the press of other matter. These —_ 
ments, even with 29 per cent. off, will hardly 
taken. Our readers will be more likely to a 
the following, given as a footnote with Paper N® 
II. ; we think it a most eloqueut appeal for sym- 
pathy : aii 
- We have now lying before us a set of questio 
and their solutions, prepared by a professor ; 
mathematics of some eminence, and published ID 
treatise on the steam engine intended as a text 
for the use of students, in which the effective pres- 
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i rge cylinder of a compound engine is 
- _~—, the initial pressure in the small 
on being 80 1b., the cut off in the small cylinder 
~ phen at $stroke. If the 80 Ib. here stated 
i beolute pressure, it is clear that the pressure in 
a large cylinder can only be 301b., instead of 
‘sib ‘if the absolute pressure is 95 Ib., then the 
vesgure in the large cylinder can only be some- 
ing under 36 Ib., instead of 431b. The work to 
which we refer is one of some pretension, and is in 
very many respects sound and good, It contains a 
+ deal about expansive working, but not a line 
to explain how pressures really ought to be calcu- 
lated, or to enable the student to correct the error 
we have cited.” Believing “‘ 9” to be speaking of 
himself as the student under difficulties, we will try 
to supply the deficiency he complains of, and we take 
the opportunity to thank him for Paper No. IL., as 
it prepares to our hand a valuable set of beautifully 
nuine blunders for which we will gladly give in 
exchange ‘a line to explain how pressures really 
ought to be calculated.” : ] 

The expansion of steam in the cylinder of a steam 
engine as described on indicator diagrams, seems 
to follow closely the law that the product of 
the pressure by the volume is a constant for the 
same quantity of steam. This agreement is, how- 
ever, only apparent, and has no existence in reality. 

The true curve of expansion is steeper than that 
representing constant products, and when there is 
neither loss nor gain of heat during expansion the 
product of the pressure by the volume, by the ninth 
root of the volume, is a constant. This is called 
the adiabatic or non-transmission curve for satu- 
rated steam. ‘The pressures during expansion are, 
according to this curve, !ess than those by the 
common hyperbolic curve, or curve of constant 
products, and the divergence between the two be- 
comes greater and greater as the degree of expan- 
sion increases. At first thought, therefore, we 
would expect to find that the curve of constant 
products would apply approximately only to dia- 
grams representing low degrees of expansion, and 
that the falling off of the pressure below that due 
to this curve would be more and more apparent as 
the degree of expansion is increased. This expec- 
tation is, however, seldom realised in practice, 
and it being found that the common _hyper- 
bolic curve in the majority of cases nearly corre- 
sponds with the curve described by the indicator 
for even high expansions, engineers have been led 
to ignore the true curve, and to place dependence 
only on that which seemed to be corroborated by the 
line traced by the indicator. But the explanation of 
this is very simple ; the difference between the two 
curves is not absolutely of great amount, and the 
pressure during expansion is partly due to the 
steam that filled the clearance space and the steam 
port. With higher degrees of expansion, the diffe- 
rence between the pressures is greater, but the 
clearance space is then a greater proportion of the 
space occupied by the steam at the cut-off. For 
example, in a cylinder 3 ft. stroke, take the clearance 
and steam port as together equal to 1.44 in. of the 
length of the cylinder, and suppose the steam cut 
off at half stroke, and the gross pressure of steam 
to be 601b. The terminal pressure, supposing there 
is no loss and neglecting the clearance, is found by 
ae the total pressure of the steam by the ratio 
en and by the ninth root of the ratio of 

pausion. In the above example, neglecting clear- 
ance, it would be: 

60 
2x the cube root of the cube root of 2° 


The cube root of 2 is found from an ineer’ 
y engineer's 
penet-book to be=1.259. To get the habeas of 
; s by the Table, we must divide by 8, this gives 
= of which the cube root is given -5394; multi- 
Plying this by 2 to make up for dividing by 8, we 
get 1.0788 as the ninth root of 2 ; then: 


60 

IxL0788 27.8 lb., 

the page pressure. 
ut on the indicator card this will probably mea- 
“0 301b., or 8 per cent. more ram 97.8. But 
. rs we remember that the clearance, which we 
eg oe is Just 8 per cent. of the cut-off, it is not 
psn to understand why we have 8 per cent. 
a nega at the end ; we have been using 8 per 
if _s epee than we took into our calculation. 
dove eas not neglected the clearance in the 
: - ation, the result would have been 
Dearly » or about the same as is given by the 

nstant product rule neglecting the clearance. 











Now, take the same cylinder cutting off at 
7.56 in. from the beginning of the stroke, and take 
the clearance into account, we have : 

36 +1.44 _ 37.44 _4 16 


7.56+144 9 
4s the ratio of expansion. The cube root of 
(235 =.520 )=-804, 
and the cube root of 


804 


201 )=.5887, 


and 2x.5857=1.1714, is the ninth root of 4.16. 
Then 
60 60 


ee =12.3 lb., 
4.16X1.1714 4.873 
the terminal pressure by the adiabatic curve. 

Now let us calculate the terminal pressure by the 
common rule of constant products, and neglecting 
the clearance, we get 

60 x 7.56 


=12.6 lb. 


This differs from the other by only .31b., an 
amount within the limits of error of common obser- 
vation. Unless the zero line be taken from the 
height of the barometer at the time, it is impossible 
to read the terminal pressure with any certainty 
nearer than a greater amount of divergence than is 
generally due to the difference between the terminal 
pressure properly calculated, and that as calculated 
by the common method of approximation, 

These examples have been given to explain the 
relation between the true expansion curve and that 
of constant products, which is a convenient method 
of approximating to the actual pressure by making 
an error in data balance an error in method. We 
have avoided using logarithms in these calculations, 
for the unfortunate student, for whose especial bene- 
fit we are writing this, is not quite at home with 
logarithms, as will be seen from the sequel. We will 
now follow him in his calculations, using the com- 
mon expansion curve, as he does, not because it 
is right, but because it is convenient. 

Not only has “‘Q@” reason to complain of that 
text-book of questions and solutions that he has 
lying before him, that it does not contain a line to 
explain how pressure really ought to be calculated, 
but also that that mathematical professor does not 
even explain what is meant by an expression in 
the form, ‘“ hyp log .500.” Is the .500 a logarithm, 
or is it a natural number? We do not remember 
having seen this explained in any book ; it is one 
of those things that are not explained in books ; it 
is considered that a student will very soon see that 
hyp log .500 has really only one meaning, viz., 
that it is the hyperbolic logarithm of the natural 
namber .500. No student can make any mistake 
about this; only those who have skipped all the 
alphabet of science, and having, as they believe, 
reached Ultima Thule, deliver themselves of their 
burden of learning over the signature “2,” It is 
a fortunate circumstance that there are such pit- 
falls for the detection of pretenders. Our friend 
“2” means not 1+hyp log .500, but 14.500, or 
1+hyp log 1.65. If heis afraid his readers will not 
understand that this ‘‘.500” is a log., he should take 
alesson from Artemus Ward, who, in similar cases 
of doubt, wrote ‘‘ This is a goak.” In our first notice 
of these papers we alluded to this blunder, but we 
did not expose it in detail, thinking it might be ex- 
plained as in some way an accident. We find the 
same thing all through Paper No. II., so that there 
is no doubt of its being really according to “‘ Q’s” 
idea of mathematical expressions. He says he trusts 
young readers will compare Paper No. I. with Paper 
No. If.—that which is wrong with that which is 
right—with care and profit. We place ourselves 
amongst the most diligent of his young readers, 
and trust that the attention we have bestowed 
upon the comparison will meet with his approval. 

Proceeding with the examination of the formula 
which he gives ‘‘in the simplest language that is 
consistent with clearness of expression,” we remark 
that the clearest form of expression is a mathe- 
matical formula ; there can never be any doubt about 
its meaning, and it is not necessary to understand 
algebra to be able to read or write any formulated 
expression. The introduction of such expressions 
into a paper by one who is ignorant of their mean- 
ing naturally affords valuable illustrations of pos- 
sible mistakes that might be made by some work- 
ing men among our readers whom we are most 
desirous to encourage in their endeavours to master 
the universal language of written mathematics. 

Writing instead of hyp log .500, only .500, 





which is what is really meant by “ 2;” his formula 
becomes, 


1+.500 x 33 _ 
oe 
But that is not true, for 
1+.500 33 
nothin > ly. 
L65 10.6 only 


There is only one possible reading of any formula, 
the above is read, 1 plus the product of .500 multi- 
plied by 33, divided by 1.65, equal to 10.6. But 
what ‘‘ Q” wished to express is the following : The 
product of the sum of 14.500, multiplied by 33, 
divided by 1.65, equal to 30. ‘The formula to ex- 


press that is 
(1+.500) X33 _ 99 
1.65 7 
or 
(1+hyp log 1.65) x 33 _ 39 
1.65 ‘ 


or in the form given by us last week, 
i+hyp —s 1.65 , (18415) =30. 


1.6 

Take, for an example of the meaning of such ex- 

meg the third exercise in Hutton’s algebra, 
efore the student gets as far.as addition : 
4X2—4X3-+3 x 2=8 — 12+6=2. 

There is really no room for any hesitation in 
reading it ; numbers joined by the sign of multipli- 
cation or of division must be taken by themselves, 
and treated as one number. If numbers separated 
by the sign of addition or of subtraction are to be 
poe per upon as one quantity, they must be en- 
closed within brackets, or joined by a line. Ac- 
cording to ‘‘ @”, the above would be read 4 times 2, 
less 4, multiplied by 3, plus 3, multiplied by 2, equal 
to 30. But in mathematics its meaning is the pro- 
duct of 4 by 2, less the — of 4 by 3, plus the 
product of 3 by 2, equal to 2. 

Our friend ‘ g’s” illustrations of the simplest 
language that is consistent with the clearness of ex- 

ression have been perhaps ‘‘ deliberately adopted,” 
in order that he ‘‘might be enabled to convey alesson 
to the student which we believe could not otherwise 
have been so well taught.” ‘+ But itis time now to 
explain the proper method of calculating the action 
of steam in a Macnaughted or compounded engine.” 

His mode of doing this is explained in the follow- 
ing quotations: ‘‘'Thus, let us suppose that our 
40 in. cylinder is compounded with one of half .the 
capacity, working with 50 1b. steam, expanded three 
times ; in other words, cut off at one-third of the 
stroke. The total initial pressure is 65 lb., the hyp 
log of 3 is 1.099, and the piston area is 627 in. Then 


1 + hyp log 1.099 x 65 
a = 45.478, or, say, 45.47 lb., 


3 
and 45.47 x 627 = 28,509lb. We have next to 
determine what the average pressure in the large 
cylinder will be, and by deducting this from the 
45.47 lb. we shall get at the effective average pres- 
sure on the small piston, and we shall then be in a 
position to determine with the greatest ease what 
the main results of Macnaughting the engine will 
be. The total pressure of the steam admitted to 
the small piston was 65 lb,; this being expanded 


21.66. 





three times, the terminal pressure is S 


The action of the small cylinder with regard to the 
low-pressure cylinder is in some respects analogous 
to that of a reducing valve. Itis a complex opera- 
tion to determine accurately what the pressure on 
the large piston will be at any portion of its stroke 
other than the beginning and end, because steam is 
being continually delivered from the small cylinder 
to the large cylinder. In effect, however, the action 
will be so nearly that which occurs in a cylinder 
working steam expansively without compounding, 
that we apply the ordinary rules proper in that 
case to the case in hand, and consider the ratio of 
expansion in the large cylinder as remaining un- 
affected by the presence of the small cylinder. Then 
1+hyp log 5. x 21.66 197 
1.65 

nearly as the average pressure in the large cylinder.” 
Our contemporary, The Engineer, has, until now, 
always written against compound == he evi- 
dently now means to write them up. We stated last 
week that he had greatly exaggerated the horse 
wer that could be obtained by compounding. He 
this week reduced his statement from 371 to 308 
horse power, but he is even yet much in excess. He 
seems not to have the slightest idea of how he can 
arrive at the pressure in the large cylinder. As it is 
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important that one having in hand such a series of 
papers as he is giving to the public should be 

ossessed of that knowledge, we will make up to 
Sim for any pain our criticism may cause him by 
giving him another ‘“ line to explain how pressures 
really ought to be calculated.” 

Neglecting altogether the reduction of effect 
due to the intermediate pipe and receiver or slide 
valvecasing, which he seems to have quite forgotten, 
the average pressure in the low pressure cylinder 
will be 

hyp log 2 , 65 _ 693 x 91g=15 Ib. 
2-1 3 

He tells us it is a complex question to deter- 
mine accurately what is the pressure on the large 
piston. We do not think so; all we want is the neces- 
sary data, the size of casing, and the cut-off in both 
cylinders, and the operation is not more complex 
than any of the ordinary calculations about steam. 
In the above formula 2 is the proportion between 
the capacities of the two cylinders, 3 is the ratio of 
expansion in the first cylinder, and 65 is the gross 
pressure of the steam at cut-off ; and we have taken 
no notice of any cut-off in the large cylinder, be- 
cause there is no receiver or intermediate pipe 
capacity allowed for, and without that what can be- 
come of the nearly half a cylinder full of steam in 
the small cylinder when the slide valve on the large 
cylinder cuts off the admission? If a receiver be 
taken into account there will be a reduction in the 
total effect of the two cylinders, and the average pres- 
surein the largecylinder may be either greater or less 
than the above amount, but the total effect, even by 
hyperbolic logarithms, allowing a back pressure 
equal to 34 lb. in the large cylinder, cannot possibly 
exceed 


65 2.79265 a 
} 1+-hyp log (8x2) x = = : ; = 96.7 4 Ib. 
j i 


referring all to the low pressure cylinder. Or 
1256 sq. in. being the area of the large piston, and 
280 ft. being the speed of piston, we have 

1256 x 26.74 280 

~ $8000 
including the effect of both cylinders. This is 
under mathematical conditions, but in practice, and 
especially in a patched-up job, such as he proposes, 
the horse power realised would be nearer 250 than 
285 horse power. In Paper No. I. * 22” calculated 
the compounded horse power to be 371, and in his 
Paper No, LI, he reduced this to 308, that is still 
at least 23 horse power more than is in the steam. 
If he thinks compound engines can really give such 
results he should never again say one word against 
compounds, 

It is wonderful how “9” almost makes himself 
believe that the method he adopted in Paper No. I. 
had really some merit of approximation in it, He 
says, “It will be seen that, in the calculation of 
the pressure of the engine already given, we, by 
roughly taking the average pressure of 18 lb, steam 
cut off at about §ths stroke at 13 1b., and adding 
121b, for vacuum, arrived at an average pressure 
of 25 Ib., which was for our purpose a sutliciently 
close approximation to the true pressure.” He 
means to tell his readers that the method of calcu- 
lation adopted gave 13 lb., and that the above veri- 
fication proves the value of that method. But if 
the reader will refer to his first paper, he will find 
that the 131b. was not arrived at by any calcula- 
tion whatever; it was simply assumed, or, as we 
said last week, it was picked up somewhere ; for his 
method of calculaticn would give, not 13 Ib., but 
16$ lb., and 12 Ib, added to this gives 284, instead of 
26.6, or ‘‘more nearly 25 lb., or even 241b.,” as 
given in Paper No. II. 

We hurry over some paragraphs where, amongst 
other things, he tells us what he is ‘ disposed to 
believe” about the proportions between the cylin- 
ders. From the character of what we have already 
examined it will be seen that it cannot be of any 
importance to anybody exept himself what he may 
be ‘‘ disposed to kelieve”’—it seems he may be led 
to believe almost anything. Last week he was “ dis- 
posed to believe” that the very best plan of com- 
pounding old beam, engines was to place a small 
cylinder below the centre of the beam, and pointing 
it tothe top of the connecting rod. We showed that 
such a thing would not work one day. Some one 
else has told him the same thing about it, and sub- 
mitted another plan for his consideration ; he had 
lost the first, and he was compelled to have some 
plan, and he was therefore very open to be “ dis- 
posed to believe” in this. He says “ There is, 


=285 horse power, 





however, another and much better expedient avail- 
able, which we shall now proceed to explain. In- 
stead of putting in a second cylinder let a trunk be 
fitted to the existing piston, Steam at full pressure 
will then be taken on the annular space round the 
trunk to effect the down stroke, and this steam will 
then be allowed to expand below the piston on the 
larger area to effect the up-stroke.” ‘The trunk 
system of compounding ‘presents, in a word, ad- 
vantages possessed by no other system which can 
possibly be suggested.” 

This trunk system of compounding must there- 
fore deserve especial notice at our hand. We give 
‘‘ 9” a bit of our experience, and hope that for his 
own profit before he takes out any patent for his 
valuable designs in compounding, he will feel him- 
self ‘‘ disposed to believe” what we tell him. When 
old engines are compounded to save fuel, they 
seldom give more horse power from the two 
cylinders than they gave before from the one. In 
marine engines, compounded or *‘ converted,” the 
horse power is always less than the original horse 
power of the unconverted engine. If the old engine 
has had its power reduced by the wearing out of an 
old boiler, and consequent reduction of pressure, of 
course the alteration, with a new boiler, may then 
lead to an increased horse power, but seldom, if 
ever, is that more than the old engines gave when 
they were new. ‘The average pressure referring all 
to the low pressure cylinder is seldom more than 
21 1b. per square inch in marine compound engines, 
It is often only 17 1b. In the “trunk system” of 
compounding old engines to get the same power as 
before, we should require to get—referring all to 
the large piston—twice the average pressure ob- 
tained in the old engine to get the same power. 
We are told this was about 25 lb. per square inch, 
and the double of that is 501b. per square inch, 
as the total effective pressure referring all to the 
large piston, Our friend ‘‘ Q” may “feel disposed 
to believe” that he can get this using steam of 
50 lb. pressure by the steam gauge ; however, we 
do not share his gullibility, and we have not the 
slightest hesitation in saying that his proposal is 
also downright nonsense, even without waiting to 


On Railways in Sweden; their Cost, Gauge, and Speed. 
By C, P. SANDBERG. 

At the time of the introduction of railways in 
Sweden, now nearly twenty years ago, the then 
prevailing system in other countries as to standard 
gauge of 4ft. 8$in., and of a construction capable 
of a speed of 40 miles per hour, was adopted as a 
basis by the appointed Swedish Government en- 
gineer-in-chief, the late Baron Nils Ericson. Nar- 
row gauge railways were then comparatively un- 
known, and as Government had undertaken to 
lay down a complete and extensive system of main 
lines throughout Sweden as fast as financial cir- 
cumstances would allow, it was not thought ad- 
visable to make any departure from the then best 
experience known. As Government was for a long 
time afterwards nearly the only builder of loco- 
motive lines in Sweden, and naturally adhered to a 
system of uniformity, the above-mentioned gauge 
and mode of construction came to be considered as a 
standard which has been kept up for the State lines 
till this very day. But after some 10 years further 
extension became desirable, both of Government 
and private lines, and the great expense already 
incurred caused a reluctance on the part of legisla- 
tors to granting further supplies, the more so that 
the traflic results of the lines opened did not show 
much financial success. The reports at that time 
from foreign countries of the advantage of cheaper 
lines led to construction of some short private lines 
both of standard gauge of light construction and 
narrow gauge, and the trial of these two methods 
gave fresh matter for controversy between the pro- 
fessional men on the one hand, and the financial 
authorities on the other, which ended in the Par- 
liamentary debate that took place some three years 
ago. ‘The engineers on the one side contended for 
a continuation of the existing system of construc- 
tion for the main lines, then already some 600 miles 
in length, admitting the usefulness ef constructing 
narrow gauge lines by private companies as feeders. 
The non-professional financiers, looking at the sub- 
ject solely from the point of economy in first outlay, 
contended for.a reduction in the cost of whatever 
description of line, even for continuing the main 
lines. ‘The engineers argued the evil of the break 





of gauge, pointing out the small difference in ggg, 
that existed between a lighter permanent way of 
the standard gauge and the narrow 3 ft. 6in, gauge 
which would not amount to more than, say, some 
500/. per mile if the lines should do the same work 
and that for the contemplated extension of the main 
line some 60 miles, it would be very unwise to 
change the gauge from the existing 600 miles of 
main line to effect so small asaving. However 
being pressed, they preferred to join the broad 
gauge Gefle-Dala Railway by adopting the light 
construction of standard gauge for this extension 
by which a further gain of the standard gauge would 
be effected. But for continuation of the Goverp. 
ment main lines further north, along the coast of 
the Baltic for several hundred miles, they were 
willing to consider a break of gauge, owing to the 
great distance and small extent of traflic to be ex- 
pected on them. 

Foremost among the engineers desirous of presery- 
ing the gauge was the Director of the Government 
State Lines, H. Elworth, who brought forward de- 
tailed calculations to show that the temporary pres- 
sure of financial difficulties should rather lead to q 
lighter construction of the broad gauge, than toa 
break of gauge, nearly in the heart of the main line 
system. On the other side, it was advocated that 
the rolling stock already in use would be too heavy 
in such a case for the lighter construction of the 
standard gauge ; that a gauge like the 4 ft. 8}in,, 
found sutflicient for densely populated countries 
with enormous traffic, was unnecessary and ex- 
travagant for Sweden, with its small amount of 
traffic, and thinner population. ‘The danger of the 
narrow gauge system proving insufficient to meet 
the expected great increase of traflic was, they said, 
only suppositious, as the single lines could be 
doubled in certain parts when the traflic increased 
to such a degree as to render it necessary, and 
the capital saved at the outset would be produc- 
tive in other undertakings till then; and they 
summed up their reasons by saying that because the 
Swedish railway system had been begun too extrava- 
gantly, there was no reason for continuing in the 
same costly way, and the sooner a change was 
made the better, especially as the railway system 
was not half completed. 

It being found impossible for the Parliamentary 
authorities and the engineers to come to any agree- 
ment the matter was referred to a commission, who 
reported to the executive and left it in their hands 
for decision. ‘The practical result of this decision is 
now seen three years afterwards in the continuation 
of the 60 miles of main line in question, on the broad 
gauge system, and not only that, but on the same 
plan of construction as the Government main lines, 
to which it formed a central addition. And as to 
the extension of the Government lines north of the 
Gefle-Dala Railway, the executive has just laid be- 
fore the Diet, now sitting, a proposal to continue 
the standard gauge, instead of breaking it, but with 
the adoption of a lighter system of construction 
than that of the State lines in the centre and to the 
south of Sweden. . 

A complete translation of the above discussion 
will be found in EnGingerine, July, 1870. Since 
that time things have very much . improved in 
Sweden ; the previous financial crisis caused by 4 
succession of bad harvests, which had so much todo 
with railway economy, has been counteracted by 
three years’ abundance, which has resulted in in- 
creased traffic and larger dividends (see working 
results) ; and now money is so plentiful that pro- 
positions for new broad gauge private lines, are 
received with favour on all sides. ‘The result of all 
this is that at the present time about as many lines 
of standard gauge are in course of construction a8 
the total now working. ‘ 

In order, however, to show the extent of this de- 
velopment of the Swedish Railway system from 4 
technical point of view, the Tables annexed have 
been drawn up, and are illustrated by a map. They 
are divided into Tables Nos I., IL, and UL, and 
some of the figures therein are taken from official 
sources, such as the recently published « Nordisk 
Jernbane- Kalender.” 

Table No. I. shows cost, gauge, and speed of 
lines open for traflic, the weight of rail per yard in 
use, the working results for 187], and finally 4 
working conditions. The second ‘Table deals wit 
cost, gauge, and speed of the lines actually in colt 
struction. It need not be said that there area gre@ 
many new schemes proposed, and are in course 
of formation into companies, and concessions = 

: they are not 
even granted for some of them; but they 















































included in this Table, because some of them will 
not be carried out. 

Several of the details are wanting for lines men- 
tioned in the second Table, which prevents their 
being taken into account in the averages arrived at, 
but those lines of which the results are given are 
sufficiently numerous in each class to arrive at a 
practical conclusion of average results for each kind 
of gauge and construction. 

A resumé of the two foregoing Tables is given in 
Table No. III., which we shall now more particu- 





larly analyse. As in the foregoing, we have divided | 


the railways in Sweden into two distinct classes, 
those of 4 ft. 8} in. and those of narrower gauge. 
The railways of the standard gauge are again sub- 
divided into two classes, namely, those of heavy 
and of light construction. The narrow gauge rail- 
ways are divided into four classes, according to 
their widths, 4 ft., 3ft. 6 in., 3 ft., and 2 ft. 6 in. 
The total lines open up till within the last year, 
with their average cost per mile as well as their 


mileage, as derived from ‘Table No. L., are arranged | 



































present there are but 82 miles open, presenting only 
one single instance of break of gauge in all Sweden, 
viz., at Herrljunga. 

Now as regards this solitary example of break of 
gauge from 4 ft. to 4 ft. 8} in., the line in question 
has been working about 10 years, and the experience 
derived from it must have greatly influenced the 
decision arrived at for other constructions of rail- 
ways connected with the main lines, so much so 
that in the history of nearly all the branch lines we 
find that after subscribing capital for the first 
estimated cost of a 3 ft. or 3 ft. 6 in, narrow gauge 


| line, the next proceeding has been, in nearly all 


| 
| 
| 
} 
| 
| 
| 


for comparison with the speeds indicated at the | 


head of the columns. ‘These speeds are obtained 
by taking the averages recorded in the time-tables, 
and 50 per cent. is added to obtain a maximum, 


making allowances for delays, for working at lower | 


speeds than average on up-hill gradients, on curves, 
and at the stations, 
some of the lines in course of construction, assum- 
ing the speeds at what they are built to accom- 
aie, and taking the cost as estimated. Next 
. > hg total mileage of the two classes taken 
og a" at @ mean cost per mile, from which it 
mM be seen that there are nearly 2000 miles of 
standard gauge open and in construction, as com- 
= with 400 miles in round numbers of narrow 
gauge, or out of 2400 miles of railw 
only 17 per cent. n 
per cent. of broad 
° per cent. are unconnected, and 12 > e 
heeted with the main system, Nae adonnnadhe 
- consist of nine separate 
pe Ae: the country, 115 miles in all, principally 
~. mineral and’ timber traffic between lakes and 


mines, wh : : 
Po Ai sledging was formerly employed in 


Thus the total mi 
Per cent, eo “| 
mall, divi 


arrow gauge lines as against 83 
gauge. 


leage when complete of the 12 


pe narrow gauge lines is 258 miles 


ays there are | 


p-! | line. 
Similar figures are given for | 


instances of lines now in construction, to consider, 
before starting, whether the gauge should not be 
changed to 4 ft. 84; and in most cases there has 
been an augmentation of capital to meet the dif- 
ference in cost in maintaining the standard gauge. 
This was only a few weeks ago the case with the 
Malmé-Ystad line. In one instance, the Norberg 
line, constructed about.10 years ago, a widening 
to the standard gauge is now going on to meet the 
approaching main line.* 

However, there are instances where there is no 
more capital available, where railway communication 
is a necessity, and where the expected traffic is so 
slight it would hardly pay even for a narrow gauge 
Of these instances the Tables, and, moreover, 
the map, show six lines averaging 20 miles each in 
length, which may be termed feeders to the main 
line, cheaply constructed for low speed and light 


| agricultural traffic. 


Of these 17 per cent. | 


Such is the state of comparison between broad 
and narrow gauge lines in Sweden as to the mileage, 
which shows that the narrow gauge principle has 
of late made little or no progress. Now in com- 
paring the cost of the standard gauge lines of heavy 
and light construction with the cost of the narrow 
gauge lines, it is essential to include the speed as a 
most important factor. For, indeed, comparing 


| the cost of the standard gauge of heavy construction 


These unconnected | 
short pieces in different 


with the narrow gauge, without any reference to 
speed, the advantage is all on the side of the latter, 


| but taking the speed in as a factor of the cost of 
| making a line it seems to be of more consideration 


| than even the gauge. 


| * Since the above was written the Swedish mail brings 


news of a contemplated widening of the 3 ft. 6 in. Sundsvall- 
Torpshammar line to 4 ft. 8) in. gauge, in view of the ap- 


ed between eight branch lines, but at | proaching extension of State lines in that direction. 
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: SWEDISH RAILWAYS. 
Taste No. I.—Cost, Gaver, anp Spesp or Lines Orgn FoR TRAFFIC. 
PS nay) dueel bes SONAR aie et ae ae 
| Total Cost of Coren netsh Mile | Working Results for 1871. Working Conditions. 
Weight | _—____ wan Berens anit 
Mil of Rail, | u . 
Name or Live. ileage | ibs. per Proportion | Net Profit Speed Worked to be 
Yard. |4ft. 84in./4ft. 8}in./4 ft. 0 in.|3 ft, 6 in.|2 ft. 6 in. Ban A y orking| on Cost of |O _— satay set: 
or re, “" rr re, re, y, 2, eceipts xpenses t = raiiic. 
| Sense. | gauge. | Gauge | Reuse. | sous per Mile.) to Gross — Years. Traffic. 
Receipts. Maximum.| Average. 
eames | Ib. £ | £ per cent. | per cent. | medium miles per hour. 
ciate Lines = 692 66 7450 | 616 | 60.2 3.7 10 39 26 Mixed. 
. s ge 2 Standard Gauge” | & ; . 
Royal Swedish 66 » me Heavy Construction. 58 _ ha 17 Pe 16 Mined. 
Gele-Dala 57 GO 6817 » | 1449 | 423 12.1 14 22 15 Timber. 
Total 803 Miles @ £7328 . | Speed 37 25 
Ystad-Eslof ... sie 47 50 4477 |) 310 50.0 3.1 7 22 15 Agricultural. 
Landscrona-Helsingborg-Eslof 37 50 4788 | | 498 50.1 5.1 8 24 16 a 
8 na, | _ Standard Gauge, 8 
Kristianstad-Hessleholm 1s 50 4730 | t Licht Seasons, 414 44, 4.8 8 18 12 ” 
Werié-Alfvesta ll 50 we | 3784 | | | | 381 | 649 4.2 8 24 16 ‘ 
Marma Sandarne 6 44 5584 | J | | 1222 38.2 12.8 10 18 12 » 
Total 119 Miles .. @ £ 4008 Speed 23 16 
: . Connected wit 4217 |) ac 2 
Boras-Herrljunga o* ” 25 | 46 P Standard Genes 4517 | 327 414 4.2 10 26 17 ” 
Uddevalla-Wenersborg- Herrljunga 57 | 43 Lines. | 4675 | 338 50.2 3.5 8 24 16 2 
Wessman Barken 11 | 40 ) | 4094 | 424 50.4 5.0 13 15 10 Mineral. 
Norberg m 1 | 4 3517 | {Narrow Gauge.) 477 | 40,1 8.0 17 21 14 ° 
Si Jerhamn 9 40 5030 1014 | . 68.7 8.8 12 15 10 Timber. 
Hudiksvall ... 7 45 2800 | 650 | 48.3 8.7 13 15 10 n 
Total 119 Miles - @ £4466 Speed 22 14 
Riping-Uttersberg .. 22 Ss he aw | 1960 | 216 | 56.4 4.7 7 17 11 Mineral. 
Kristinehamn-Sjéiadan 7 25 3428 546 | 42.5 8.7 17 12 s “ 
Fryksta 4 25 2370 509 | 35.0 13.8 22 12 8 " 
Total 33 Miles bi @ £ 2322 Speed 15 10 
Kropps 6 18 | Miles @ + £1440| 427 | 24.5 22.2 19 | s | 5 Mineral. 











The Swedish State lines, costing nearly 7000/. 
per mile, running at a maximum speed of 37 miles 
per hour, taken with the light lines of standard 
gauge at 4000/. a mile, with a speed of 23 miles per 
hour, give an average cost of standard gauge lines 
amounting to about 6000/. per mile, capable of a 
general maximum speed of 33 miles. 

Against this the narrow gauge lines of different 
widths are reduced to an average cost of 2900/. a 
mile, capable of a maximum speed of, say, 15 miles 
per hour; but the reason why they are so much 
cheaper is that a good many of them are not 
adapted to passenger, but only for mineral and timber 
traflic, Finally the two are set side by side in the 
Table, so as to compare cost, speed, and gauge, 
which is shown in percentage of the two former, by 
which it will be seen at once the cost is nearly in 
direct proportion of the speed whatever may be the 
gauge, and of those comparing most favourably are 
the light standard gauge and the 3 ft. 6 in: gauge, 
which have an advance 4 per cent. of speed over 
that of cost, whereas the 4 ft. gauge has just so 
much less speed as compared with its cost, Sin- 
gularly enough, besides the 628 miles of heavy lines 
of standard gauge now in construction, the two 
kinds of railways most in vogue in Sweden at the 
present time are the two favourable ones named 
above, say, 400 miles of the light standard gauge 
and 88 miles of 3 ft. 6 in. but none of 4 ft. 

In conclusion, as far as the practice on the Swedish 
railways goes, it must be first stated that the infor- 
mation given in the Tables is put down as nearly 
as can be ascertained, and as fairly as possible. It 
is manifest that the figures are liable to modification, 
especially with regard to lines in construction, but 
they are given as estimated and in accordance with 
practice already obtained, and for the sole purpose 
of technical comparison. These results depending 
in great measure on local circumstances in Sweden 
may not be applicable to other countries except on 
similar conditions. There is of course nothing to 
prevent a higher speed being adopted on narrow 
| gauge railways than what is run on those in Sweden, 
but in such case they must be constructed for the 
purpose, say, with more favourable gradients, 
curves, stronger permanent way and rolling stock, 
which all increase the cost. So much so, that Mr. 
Elworth’s conclusion, arrived at three years ago as 
stated above, as to the difference in cost between 

narrow gauge and broad gauge for the same kind of 
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Total Cost per English Mile (Single Line.) 


Standard, 4 ft. 84 in. Gauge. 


Narrow Gauge. 








Name of Railway. 





Heavy Con- 
struction. 
Maximum 

Speed Worked 
to 37 Miles per 
Hour. 


to 23 Miles 
Hour. 


Light Con- 
struction. 
Maximum 

Speed Worked 


3 ft. 6 in. 
— 
Worked to 
15 Miles per 
Hour. 


8 ft. 
Maximum 
8 to be 

orked to 
10 Miles per 
Hour. 
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Aver. cost of 893 miles £6358 
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Upsala-Gefle... ...| 68 


Helsingborg Hes- } | 
ana.” «. } @ 


Kalmar-Emmeboda 








45 hour. 


35 
84 


45 
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Nynisbanan ... 36 








Total ... ++. /400 
Aver. cost of 183 miles 


Ib. 
o 45 
} 49 | 36 
eee "8 miles 
Palsboda - Finspong. 84 30 


Ulricehamn- War- 93 | 25 
tofta < "oe 


Total ... 
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Sundsvall - Torps-| 
hammar...._...,_ 89 | 8134 
2154 


£2588 


Carlshamn - Wies- 
landa 


Total ... 


eee 
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per hour. 











...| 57 miles 


th. 
Wikern-Mockela ...| 21 | 25 ||... wm Ei 


wee] 19 | 





Hjo-Stenstorp 
| | Pee 
Oe ws FES oo | 
| 70 miles eee eee 
work done, seems to guide railway construction in 
Sweden even now, at least judging from the Tables. 
Leaving the cost of transmission of goods and 
passengers, and the delay and inconvenience caused 
thereby, as unimportant when compared to the loss 
of time incurred by travelling over long distances 
at a low speed, it should not be lost sight of where 
time is of value. In the case of Sweden, with the 
standard gauge already established to a great extent, 
a cheaper and lighter construction of the same, 
seems to be preferred to break of gauge. This is 
at least the case with some of the private companies 
which cannot afford te copy the heavy system of 
broad gauge, of which txe Government railways are 
the type. As, however, there are a great many op- 
ee to the light construction of standard gauge 
ines, worked in connexion with the heavy ones, 
owing to the sudden destruction of the rails in case 
the engines in use on the heavily constructed lines 
should run over them, the following example might 
illustrate how far reduced speed might reduce the 
objection due to this cause, In testing rails 
for safety by concussion of a falling weight, it is 
well known that the same rail would bend about 
as much under a ball weighing 1 ton and fall- 
ing 5ft., as for }-ton bail falling 10ft., and the 
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Standard e, heavy construction, 
suited cn eanlennen speed Of 37 


Widened from 4 ft. to 4ft. 84 in. 


Standard gauge, light con- 
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only difference in the effect of these two tests | 
is that the rail would be more apt to snap in the | 
latter case than in the former, otherwise the height 
of fall multiplied by the weight of ball is a proper | 
expression of the test. Now, substituting the weight | 
of locomotive for the falling ball, and the speed for | 
the height of fall, we obtain, in figures, in the in- | 
stance of the Swedish State lines, with rails weigh- 
ing 661b. per yard, and a 27-ton engine running 
at, say, 37 miles per hour, maximum; or 37 x27 
=999. 

In the case of a line of standard gauge of | 
light construction with rail, say, 50lb. per yard, 
as used on some of the juining lines, we have | 


66 : 50 :: 999 : 756 and 38 miles per hour, | 


g 
as the proportionate maximum speed for the lighter 
rail, so far as safety is concerned. As, however, 
there are also other effects of the heavy engine, | 
such as crushing the rail-head, and bending the 
rail, the load on each driver must in no case exceed | 
one-half and two-thirds of what the rail and rail 
joint will carry without taking a permanent set, it 
is clear that the reduction of the speed cannot 
compensate for too great a disproportion in the 
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weight of engine as compared with the perma- 
nent way; but it clearly shows it has a great 
deal to do with it, and where the difference is not 
too great, the lowering of the speed will overcome 
the difficulty of absolutely limiting the rolling stock 
to its respective road. In case of emergency, 

as war, a somewhat heavier rolling stock coald very 
well be used without risk, although it is quite right 
that each road should, as far as possible, be worked 
by rolling stock suited to it. In giving these weights 
of rails, it need scarcely be said that their efficiency 
does not depend solely upon the weight, but sls 
upon the form of section and the quality, inasmuch 
as a 50 1b. rail of modern section and good quality 
will do the work of a 66 Ib. section if of extravaga? 
form and r quality. Although Sweden = 
show some few cheap narrow gauge lines, ar 
construction of the broad gauge is prefe m 
sutticiently long experience of their relative ue. 
The reason seems to - 7 ad a Proupled 
by the soli example of break of gauge, 
with the aa firm establishment of the nani 
gauge in the country, and not from a0 a 

in the efficiency of narrow gauge, JY 

for counties ‘whens there is no mandard genet 
system already constructed. 
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retina. Convergent rays also incident on the eye | the same in magnitude, which was the first thing to 
TELEMETERS. can never be brought to convergence on the retina.” | be proved. Now, the pictures of objects inted 
(Continued from Page 111.) In Potter’s ‘Treatise on Optics,” 1865, we find:| upon the retina of a dead eye, are found by ex- 


ve now entered upon the consideration of 
the principles involved in the construction of tele- 
eters dependent upon the properties of lenses em- 
oo ed in different combinations—represented in 
Ae present case under consideration by Elliott’s 
micrometer telescope ; and in order to arrive at a 
full analysis of the subject it will be necessary to 
say a very few words upon the anatomical construc- 
tion of the human eye, the most perfect of ali lenses, 
inasmuch as it is endowed with powers of adapta- 
bility to different circumstances which cannot be 
gaid to belong to any description of artificial lens. 

It will be evident that this, together with the 
manner in which vision takes place, are most im- 

rtant points for consideration, if we are ever to 
arrive at a satisfactory conclusion on the subject 
of military telemeters constructed upon telescopic 
principles. The distances to be measured are con- 
siderable, the objects observed comparatively 
small, and consequently the angles subtended 
minute ; therefore we should investigate closely every 

int even remotely connected with accuracy of 
observation, and we must also be very careful in 
neglecting small errors to ascertain that such 
neglect shall not produce too sensible an error in 
the general result. ‘ 

We extract the following description from 
“A Treatise on Optics,’? by W. N. Griffen, M.A., 
Fellow of St. John’s College, Cambridge : 

“The human eye consists of transparent sub- 
stances inclosed in two coats nearly spherical in 
form. Fig. 60 represents a section of it bya plane 
through a line, A CD, called the axis of the eye, 
with respect to which the surfaces of the coats are 


symmetrical. 


WE ha 


FIG. 60 








“The exterior coat, E D F, called the sclerotica, is 
horny and opaque, except the front part, A, which 
is transparent and slightly protuberant beyond the 
nearly spherical surface of the rest, and is called the 
cornea. The second coat interior to this is called 
the choroides; it is opaque, but has a circular 
aperture, GH, behind the cornea called a pupil, 
whose centre is in the axis of the eye, and has com- 
munication with the brain by nerves. 

“B is a solid transparent substance in the form of 
a double convex lens, with A D for its axis, fixed by 
tendons springing from the choroides. It is called 
the crystalline. The spaces between the cornea and 
the crystalline and the crystalline and the retina are 
filled with transparent fluids, called respectively 
the aqueous and vitreous humours; the refractive 
index of these humours out of air is nearly that 
of water; the refractive index of the crystalline is 
a little greater. 

“To explain the manner in which vision takes 
place.—Let the axis of the eye be directed to a 
point, Q;in a luminous object PQ; a pencil from 
any point, P, falls upon and is refracted by the 
cornea. Of this pencil a portion limited by the 
aperture, GH, is again refracted by the aqueous 
humour, the crystalline, and the vitreous humour, 
and is made to converge very nearly to a point, p, 
on theretina ; the impression thus made on the retina 
18 Communicated to the brain, and produces the 
sensation of vision of the point P. 

“The pupil is capable of voluntary expansion and 
contraction within the limits of about .25 and .09 in., 
80 as to admit a larger or smaller pencil of light as 
the object viewed is less or more brilliant, The eye 
is able to adapt itself to objects at different distances, 
80 a8 to make pencils of different degrees of diver- 
gency converge nearly to a point on the retina ; but 
whether this is effected by an alteration of form of 
the cornea or the crystalline, or of both, is not suffi- 
cently ascertained ; the power of adaptation, how- 
ever, does not enable the eye to see objects within 
& certain distance, in general about 8 in., but of an 
object sufficiently brilliant at any greater distance 


‘* The means by which the eye adjusts itself to dis- 
tinct vision at different distances has been a subject 
of much discussion, and many hypotheses have been 
proposed which were entirely deficient of either 
optical or physiological foundation. The view of 
Dr. Pemberton, which was afterwards adopted by 
Dr. Young, supposes that the crystalline lens 
changes its form ; but it is now known that it pos- 
sesses no muscular structure or other apparatus 
which could change its form, independently of the 
inadmissibility of the magnitude of the changes 
either in form or position which could produce the 
adjustment required; for its being imbedded in 
media of nearly the same refractive power would 
require the changes to be very considerable. The 
view of Dr. Jortin, that the cornea changes its con- 
vexity from the action of some muscular apparatus, 
seems to be the only tenable one. The refraction 
from the air into the cornea is so great that a very 
slight change of convexity will produce the required 
adjustment for objects differing in distance from 
8in. to infinity. hen the change of adjustment 
is from a distant to a near object, the iris is always 
seen to contract, although the quantity of light 
falling upon the eye remains the same, and vice 
versdé,; and this contraction is now known to phy- 
siologists to be caused by muscularity of the iris ; 
so we have undoubted evidence of muscular action 
accompanying the adjustment for different distances 
of the object viewed.” 

Without entering further into the discussion re- 
lative to the mechanism, or means employed for 
adapting the eye to receive the impressions conveyed 
by an object at different distances, we have collected 
sufficient to warrant the conclusion that there is a 
natural power of adaptability to such circumstances 
inherent in the human eye. That the image formed 
upon the retina and the consequent impression con- 
veyed to the brain is proportional to the distance of 
any object from the eye, as well as the nature or 
law ‘of the proportion, may be shown as follows, 
quoting again from Smith’s ‘‘ Optics :” 

*¢ In determining the magnitude of pictures upon 
the retina, only one ray in each pencil need be con- 
sidered, because when the picture is distinct all the 
rays in one pencil are collected to one and the same 
point of the retina; or, which is much the same, 
we may suppose the pupil of the eye contracted to 
a point, and for greater simplicity and ease of the 
imagination, that this point, O, is a little hole at 
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the centre of a dark, hollow hemisphere, D g E, ad- 
mitting only single rays straight through it without 
any refraction at all. For then the lengths of these 
pictures, yqr, will increase and decrease as the 
angle, p Ur, does, or as the angle POR does: 
which { am going to show to be the property of 
the natural eye ; and if the semi-diameter, O f of 
this hollow hemisphere be about §th of an inch, or 
of the axis of a human eye, the pictures of the 
same objects will always have the same bigness in 
both sorts of eyes, very nearly. 

‘« The diameters or lengths of the pictures of ob- 
jects upon the retina are measured by, or propor- 
tionable to, the angles which the rays which come 
from the extremities of the object do make in falling 
on the eye, provided those angles be but small. For, 
let two or more objects, P Q and wx (Fig. 62), either 
parallel or oblique to each other, subtend the same 
angle, P O Q, or w Oz, at O; and because the par- 
ticles of light flowing from P and w describe the 
same line, P io O, they will be refracted to the same 
point, p, upon the retina; and in like manner those 
that flow from Q and z, will be refracted to the 
same point, g; and so the pictures, p g, of the objects, 





ct vision can be obtained, unless the obliquity 
beso great that the point, p, does not fall on the 


PQ, wz, which subtend the same angle at O, are 


perience to be perfectly well shaped and propor- 
tioned in their parts, that is, the proportion of the 


P FIG. 6 
.?) 


parts, pq, gr, of the whole picture, p qr, is the 
same Zui: of the parts, PQ, QR, oe ihe whole 
object, P QR; and this latter proportion is very 
nearly the same as that of the angles, PO Q, QO R, 
subtended by-the parts, P Q, QR, and so the pro- 
pean is proved when the objects, PQ, Q R, are 

oth at the same distance from the eye; and since 
it was shown just before that the objects, P Q and 
w x, have the same picture, p p it follows that the 
proportion of the pictures of the objects, wz and 
QR, is the same as that of the angles, w O z, QO R, 
subtended by them at the eye. 

‘*‘When an object approaches towards the eye 
the diameter of its picture upon the retina increases 
in the same proportion as the distance between the 
eye and the object decreases ; and on the contrary, 
it decreases in the same: proportion as that distance 
increases, For the diameter of its picture increases 
in the same proportion as the angle increases, 
which the object subtends at the eye; and this 
angle when small, increases in the same proportion 
as the distance between the eye and the object 
decreases. 

In order to arrive at a complete investigation and 
analysis of the principle of Elliott’s telescope, and 
of all military telemeters constructed upon telescopic 
principles, it was n to examine in the first 
place (as far as our present knowledge of the subject 
will permit) the means by which the relative distance 
of objects is conveyed to the understanding through 
the medium of sight; and in the second place the 
mechanical construction and mode of working of 
that wonderful self-adjusting combination the 
human eye, 

We have now reached the conclusion that by 
means of the unassisted eye (however wonderful and 
perfect its action, construction, and adaptability to 
the usual circumstances of life may be), we cannot 
solve that difficult problem of modern times—the 
accurate measurement of the long artillery ranges. 
This being established we now proceed to the con- 
sideration of the artificial aids which may be 
furnished by optical and mechanical contrivances, 
in order to supplement the natural powers of the 


eye. 

"We shall, in the first place, suppose simply the 
interposition of a single double convex lens 
between the eye of the observer and the distant 
object. 

A point of an object seen by refracted rays will 
appear somewhere in the direction of that line which 
the visual ray describes in falling upon the eye 
after its last refraction. ‘ 

The reason why such point appears always in the 
direction of the last refracted ray is because the 
place of its picture upon the retina is the same as it 
would be if the object, from a point of which the 
ray issues, was finer ve removed from its proper posi- 
tion into the direction of that ray, and was seen by 
direct rays, having no perception of the previous 
refractions of the rays through the glass, but only 
of their action upon certain points of the retina; we 
form the same idea with reference to the position of 
the object as we should do in the more common 
cases of direct vision. f 

The point, P, of an object seen by refraction 
through a double convex lens will appear somewhere 
in the line, p O, drawn from the corresponding point, 
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The apparent magnitude of an object, P Q, seen 
by refracted rays (whether it is upright or inverted) 
is a quantity of visible extension measured by the 
angle, A O C, which the two rays, A O, C O, issuing 
from the extremities, P and Q, make in falling on 
the eye after their last refraction, and the object 
appears greater or smaller in proportion as the 
angle, A O C, is greater or smaller, ause its ex- 
tremities appear in the directions of the last refracted 
rays, O A, OC, and also because its picture upon 
the retina is greater or smaller in proportion as these 
rays constitute a greater or smaller angle at the eye. 

If we suppose that one single ray of light passes 
from each point of the object, PQ, in a straight 
line, without deviation or refraction through a centre 
point, E, of the lens; also that the image, pe is a 
straight line perpendicular to the axis, QO, cor- 
responding to the object, P Q, which it represents ; 
then it will be evident that, PEQ, pEq, being 
similar triangles, 

QE: Eq:: PQ: pg. 
By the well known formula for finding the conju- 
gate foci of the double convex lens, 
1 . @ 


—_— == "<=> 


in which F represents the mrt « focus of the 
lens employed ; 4 the distance, Q E, of the object ; 
4‘ the Tetanes, E gq, of the conjugate focus at which 
oint the image will be formed; we can find the 
istance, E g, corresponding to any assumed distance 
of the object, PQ. If we also assume the vertical 
distance, P Q, it will be evident that we can obtain 
the corresponding vertical dimensions, po of the 
image, and thus form a table giving the vertical 
measurement of the image, pg, corresponding to 
any number of distances assumed at given intervals ; 
the distance, P Q, being supposed to be a constant 
quantity of some assumed value in the calculation. 

If we can then contrive a mechanical means of 
measuring accurately the vertical dimensions of the 
image, it will be evident that a reference to the 
table will give the corresponding distance upon 
the supposition that PQ is a known and constant 
quantity. 

If the axis, O E, of the lens should pass 
through any central point of the object, a little 
consideration will show that the same principle 
will still hold good. This is in general terms a 
description of the principle upon which Elliott’s 
telescope works, but the suppositions which we 
have made involve several small errors, which we 
must attentively consider; and the employment of 
an eye-piece and additional lenses in the tube of 
the telescope produces a further complication which 
must be also carefully examined. The apparent 
magnitude of an object seen by refracted rays being 
measured by the angle which its image subtends at 
the eye, and its apparent magnitude to the naked 
eye, in any place being measured by the angle which 
the object itself subtends at the eye in that place, 
it follows that the former apparent magnitude is to 
the latter as the former angle is to the latter angle, 
that is as the angle, P E Q, or its equal p E q is 
to p O q, or as g O is tog E; it will, therefore, be 
evident that a magnified image of the object is 
— dependent upon the focal length of the 
ens or lenses which form the object glass of the 
telescope. 

The image may also be further magnified by 
viewing it through a single or double eye-piece, and 
thus enable us to measure the vertical dimensions 
with great accuracy; but this latter magnifying 

wer will in no ways effect the proportion already 
indicated, although greater or less accuracy of 
micrometer measurement may be obtained accord- 
ing to the description of eye-piece employed. 

(To be continued.) 








Dock ACcoMMODATION IN THE East.—A project for the 
construction on the Bosphorus of a hydraulic lifting dock on 
a principle patented by Mr. Edwin Clark, has been defini- 
tively abandoned, as it is considered that the system is not 
adapted to exposed situations which are liable to considerable 
agitation of the waves. The Imperial Ottoman Bank 

tronises a modified scheme for the erection of a floating 

ock and ships opposite Therapia. A concession has been 
promised by the Turkish Government. 


Lonpow InrsrnaTionaL Exuisition, 1873.—The second 
meeting of the Committee on Steel was held this morning in 
the Royal Commission Offices, Gore Lodge, S.W. There 
were present Colonel T. Inglis in the chair, Mr. F. A. Abel, 
£.R.8., Mr. C. Asprey, Colonel A. Lane Fox, F.S.A., Mr. J. 
Latham, Mr. J. Gordon Smith, Captain A. C. Tupper, F.S.A., 
Mr. T. E. Vickers, and Mr. A. Vickers. The Committee 
considered the , go which had already been received, 
and adjourned Monday the 17th proximo, the day for 

@ reception of steel goods being Monday, March 10, 1873, 


THE SOUDAN RAILWAY EXPEDITION. 


WE have already (see ENGINEERING, page 63 of 
present volume) described the scheme of railway 
communication between Upper and Lower Egypt, 
suggested to the Khedive by Mr. John Fowler, and 
surveys for which were made in 1872. The various 
cataracts which obstruct the navigation of the Nile 
in its long and circuitous route between Khar- 
toum and Assouan render useless this great and 
natural line of water communication, and made it 
necessary, if the extensive and fertile districts of the 
Soudan are to be developed, to establish some other 
link between the t producing grounds and their 
points of demand in Lower Egypt. Moreover, as 
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we have stated on a previous occasion, this pro- 

jected line of railway, joining the Soudan to Wady | 
Halfa above the First Cataract, though in itself | 
560 miles in length, is to form only the first length | 
of a great through line to the west shore of the 
Red Sea, which shall, when it is completed, enter 
into direct competition for the conveyance of pas- 
sengers and merchandise with the Suez Canal route. 


consideration of His Highness the Khedive of Egypt, 


inland communication between the Mediterranean 
and the southern end of the Red Sea, by which 
means not only will a most important saving in 


and inconveniences of the Red Sea passage will be 
entirely avoided. 
The proposed new route between the Medi- 


length. Commencing at Alexandria, the existing 
railways terminating at Roda will cover 310 miles 
of the distance. At Roda the passengers will be 


600 miles southwards the Nile will form the high- 





way for inland traffic. Perhaps the most interest- 


The complete project which is now under the | 


and which in all probability will be decided upon | 
shortly, consists of the formation of a direct line of | 


time be effected, but the almost intolerable dangers | 
terranean and the Red Sea will be 1900 miles in | 


transferred to light and swift steamboats, and for | 


ing portion of the Nile will thus be traversed by 


. = 
travellers, and an additional feature of interest will 
be the crossing of the First Cataract by Mr. Fowlers 
ship railway, which, it is understood, is to be com. 
menced forthwith. 

The termination of the preceding link of river 
communication will be at Wady Halfa—the com, 
mencement of the Soudan Railway. A transfer. 
ence from steamboats to railway will therefore take 
place at this point, and the 560 miles in length of 
the Soudan Railway will be quickly traversed. This 
takes us to Shendy, and from Shendy to Massowah 
—the port on the Red Sea where the sea 
will be again resumed—is but a distance of 430 miles, 
which will be ——e by an extension of the 
Soudan Railway, ere can be no doubt that this 


a) 


a a 


TOWING DAHABEAHS UP THE NILE. 


important line of inland communication will pro- 
duce almost incalculable results as regards the 
development of the resources of Egypt. The pro- 
ducts of the rich valley of the Nile will have ready 
| access to the markets of the world in every direc- 
tion ; thus native productions will be stimulated, 
and in return the manufactures of the western 
world will find 4 market in previously inaccessible 
regions. At the same time the facilities afforded by 
the overland route for through communication with 
India and the East cannot be too highly appraised, 
either as regards time or comfort. Meantime the 
local traffic upon the Soudan Railway will, according 
to Mr. Fowler’s report, be considerable, comprising 
all the varied articles of freight which now conver 

by the various camel routes that meet at Metemmeh, 
| on the Nile, opposite the southern terminus of the 
| line, as well as from Khartoum up, and from 
| Berber down, stream. In addition to this freight, 
there will be created a new traffic in the corn, 
cotton, and other vegetable produce grown in the 
Soudan, so soon as there is a means provided for 
its export. As we have already stated, Mr. Fowler 
| has wisely selected a 3ft. 6 in. gauge for this line, 
| for the obvious reasons that it combines ample 
| capacity for a large and mixed traffic (varying from 
pressed or half-pressed cotton, coming down north- 


| 
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7d, to machinery going south), with the greatest 
ward, in construction, maintenance, and working. 
coedition to the publication of the report = 
b Soudan Railway, submitted by Mr. 
tne Prowler to the Khedive, and the commence- 
Jol t of which will be found upon another page, we 
‘ink that a description of the surveying expedition 
the Nile and across the Bahiuda desert to the 
oP thern terminus at Shendy, will be found of in- 
souttarticularly as little has been written upon 
ious of the country traversed. To this 
Jeacription we shall add sketches of the country, 
and the most striking features of the route.* The 
staff, eighteen in number, including the chief, Mr. 
F. Graham, was organised in London, and sailed 
from Southampton on the 16th September, 1871. 
Tent, stores, and all the necessary impedimenta 
were despatched with the staff, which, on arriving 
at Alexandria, was received by the Egyptian 
officials, and no time was lost in preparing for the 


journey, beyond that required for unloading the 
stores at Alexandria, and transhipping them again 
at Cairo on the river boats destined to carry the 
expedition as far above the First Cataract as should 
be found practicable. It was arranged that a 
steamer should tow four of the native boats or 
Dahabeahs, and carry, besides, the bulk of the 


stores, whilst the staff was divided into two parties. 


of four each in the smaller, and two of five each 
in the larger boats. As it was probable that the 
nature of the work would compel the expedition to 
work in pairs, a further subdivision was effected, 
by which all necessary arrangements were made 
for forming eight separate parties, each being fully 
Provided with stores, a dragoman, cook, &c. As 
events turned out, however, this subdivision was 
unecessary, for, with few exceptions, the surveys 
were completed in parties of four. 
The four Dahabeahs left Cairo astern of the light 
e-wheel steamer on the 5th of October, about 
seven days after the time of high Nile. As during 
i seven days the water level had fallen some 
- in., it was necessary to push forward as rapidly 
C possible in order to reach the foot of the First 
alaae when the difference in the water level above 
; below the falls should be com aratively slight, 
Owing to the prevalence of strong adverse 
curents, the steamer with her heavy train astern 
— such rapid progress as was anticipated, 
the f was thirteen days in reaching Assouan, at 
oot oy cataract. 
on the opposite page, shows a pair of 
of the lashed togathe, and conveys a good idea 
Pe of vessel. The average length of these 
held 4 fh a 100 ft., the beam 15 ft., the depth of 
des and the draught of water 2 ft. 6 in. They 
, ~ aa more water forward than aft, being 
the originals of the sketches we are indebted to Mr. 
©. Jones, one of the staff sent out by Mr. Fowler. 





built in this way in consequence of the common in- 
cident of running aground on shallows, when with 
the light draught aft it is easier for the crew to get 
them afloat again. We shall publish next week a 
drawing of one of the fastest boats of this class, a 
modern affair altogether, and an innovation on the 
time-honoured practice of Egyptian shipwrights, 
being built of iron, With a fair wind this Daha- 
beah could make a speed of 12 miles an hour, but 
the light draught of these vessels, and the large 
surface of their cabins, deck houses, &c., when 
exposed to any but a fair wind, prevent them 
from having good sailing qualities of any kind be- 
yond that just mentioned—of sailing free. That 
they would be improved by the addition of leeboards 
there is little doubt, and these would have been in- 
troduced long since, no doubt, did not eternal 
custom prohibit alteration. As a rule the Daha- 
beahs sail up the Nile about November, before a 











fair and prevailing north wind, which carries them 
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STEAMER, AND DAHABEAHS, MOORED FOR THE NIGHT. 


as far as the First Cataract. Indeed, this wind 
blows for about six months in the year, and in going 
up stream the good sailing quality of the Dahabeah 
is seen to advantage. In returning, however, with 
the current, and against the wind, other cha- 
racteristics are developed, and it is then manifest 
how greatly the improvement mentioned above 
would add to their sailing power. 

The vessels shown in the sketch are arranged 
almost invariably with a cabin on deck, two others 
forward of the saloon, two lavatories, two other 
cabins similar to those forward, and a large saloon 
in the stern, frequently used for the harem or 
ladies’ cabin. The kitchen isin the open air, and 
placed forward of the foremast, a wooden screen 
usually keeping it out of sight from the after part 
of the boat. ‘The deck on the cabins is generally 
provided with an awning, and forms the favourite 
resort of passengers by day, but is given up at 
night to the captain, dragomen, &c., for their 
sleeping accommodation. ‘his deck is approached 
by a ladder placed on each side. ‘The floor of the 
saloon and cabins is generally from 1 to 2 ft. below 
the level of the deck. The space under sleeping 
berths, sofas, &c., are fitted with lockers and 
drawers. 

The method of towing the Dahabeahs is that 
shown in the sketch. Each pair is made fast to- 
gether fore and aft, and the tow ropes are crossed 
so that the line from the port quarter of the 
steamer is made fast to the starboard bow of the 
starboard Dahabeah, and vice versa. The object of 
this arrangement is to prevent the boats from 
swerving when any current catches either bow, the 
tendency being immediately corrected by the tow 
rope. ‘This system is almost universally adopted 
on the Nile. 

The hours of sailing are limited between sunrise 
and sunset; the towing steamer does not anchor, 





but merely lies alongside the bank, while the Daha- 
beahs take their regular order also alongside the 
bank, as shown in the annexed sketch. ‘The boats 
are moored to posts, which are carried on board 
and driven into the ground at night, if no natural 
moorings present themselves. 

Frequently the surveying expedition was met 
by a guard of honour at the halting-places, de- 
spatched by the shiekh of the district ; this guard, 
which usually consisted of four Arabs, two armed 
with poles, and two with ancient battle-axes, formed 
in all cases sufficient protection during the night, 
as no occasion for their services ever arose. 

In ascending the Nile at the season chosen by the 
expedition, sand-banks present little or no diffi- 
culty, and the course taken is therefore far more 
direct than at low Nile, when the numerous bends 
in the river have to be carefully traversed, and the 
— channels selected by the experienced Nile 
pilots. 





§ Vi 


I 


The mainsail carried by the Dahabeahs is similar 
to those with which one is familiar in many Medi- 
terranean ports. The spar or yard carrying the sail 
is seldom lowered, and is usually about the length 
of the vessel (100 ft.), made in two lengths, and 
jointed. The sail is reefed in the usual way. ‘The 
mizen or after sail is similar in shape. Each Daha- 
beah usually requires a crew of six sailors, and a 
reis or captain. It is steered by a tiller about 
6 ft. in length, the steerman’s place being on the 
upper deck. In descending the Nile it is often 
necessary to employ sweeps; the hatches of the 
vessel are taken off, and the crew stand on the floor, 
so that their arms are brought to gunwale or rollock 
level. The length of stroke taken being about 8 ft., 
the men stand to their work, walking forward at 
each stroke, and pulling through. In rowing down 
stream it is usual to increase the crew to ten or 
twelve men. 

(To be continued.) 








Om vor THe Ligutnovses.—The Trinity Board have 
contracted with Sir W. A. Rose and Co., of London, for the 
supply of 75,000 gallons of finest colza oil, and the Commis- 
sioners of Northern Lights have ordered 34,750 gallons of the 
same oil for Scotland. 

ConsTANTINOPLE TRaMways.—The terminal station of the 
Constantinople Tramway Company’s omnibuses at the suburb 
of Tchitchili, ond Terikeni, has been nearly completed. 
It is constru on a large scale, and, in addition to offices 
and other dependencies, it will contain stabling for 250 horses 
and coach-room for 40 omnibuses. 





Institution oy Navat Axcuirects.—The following 

mtlemen have recently been admitted associates of this 

titution: Messrs. A. de Abreo Coutinho, Brazilian 
Imperial Navy, William Leigh Dudgeon, F. W. Grierson, 
Phillip Hichborn, jun., United States Naval Constructor, 
W. G. Littlejohns, Engineer, R.N., A. E. Seaton, Earle’s 
Shipbuilding and Engineering Company Hull, Charles 
William Smith, and John Yeo, Assistant-Engineer, RN. 
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THOMAS GREENWOOD. 

ALTHOUGH the present year has as yet made but 
a short advance, death has been busy in scientific 
circles, Physical science has suffered the loss of 
several of its most accomplished followers; law 
and literature have handed to history some of 
their most honoured names, while the engineering 
profession has been robbed of some of its brightest 
ornaments and most practical workers. Amongst 
these latter the last to close a career of equal honour 
and usefulness was Thomas Greenwood, whose name 
has been long and well associated with the progres- 
sive development of the more cowplex classes of 
labour-saving machinery. For some time past Mr. 
Greenwood’s health had been slightly affected, al- 
though there was nothing to lead to the supposi- 
tion that his end was approaching until near the end 
of January last. At that time, however, a carbuncle 
formed in his neck, which rapidly prostrated him, 
and ultimately caused his death, which took place 
on the 9th instant at Gipsy Hill, Norwood, where 
he had but recently taken up his temporary resi- 
dence. Mr. Greenwood was born in 1809, at 
Gildersome, near Leeds, where his father had been 
for some years established as a manufacturer of 
woollen machinery. On leaving school, Mr. Green- 
wood entered the works of his father, who was a 
very ingenious and able mechanic, and to whom the 
son, as he in after life frequently acknowledged, 
was much indebted for his sound practical training. 
At that time woollen machinery was in its infancy, 
and was chiefly constructed of wood, great care and 
precision being required in its manufacture to in- 
sure its working properly. It was an absolute and 
unvarying principle of the father’s practice to turn 
out nothing but the best work, and, conforming to 
this inflexible rule, gave a tone to the son’s character 
which it retained in full force all his life. A natural 
taste and aptitude for the study of applied me- 
chanics, combined with sound practical training, 
quickly rendered the son an able workman. 

In the year 1833 he removed to Leeds, where, in 
conjunction with his brother, he opened works for 
the manufacture of general engineering tools, and 
during the time he carried on business there he 
designed and manufactured machines which are still 
in use at various works, and which carry with them 
both as regards workmanship and design, evidence 
of their having been, at the time they were made, 
considerably in advance of others of their class. 
‘The death of Mr. Greenwood’s brother and other 
untoward circumstances led in course of time to the 
closing of their factory at Leeds, and Mr. Green- 
wood entered into an engagement with Messrs, 
S. and J. Whitham, manufacturing engineers, of 
Leeds. In the employ of that firm Mr. Green- 
wood’s duties were divided between the drawing 
office and the commercial representation of Messrs. 
Whitham out of doors. At the works he was 
occupied in designing and perfecting machinery, 
whilst out of doors he was engaged in travelling 
for Messrs. Whitham both in England and on the 
Continent, and in promoting their commercial in- 
terests. In both of these capacities he manifested 
an equal aptitude—a combination of qualities 
rarely met with in men of thorough mechanical 
attainments. It is a somewhat remarkable circum- 
stance that even at that early period, long before 
machinery for iuterchangeable manufacture was 
known in England, Mr. Greenwood designed 
machinery embodying all the principles, and con- 
taining nearly all the motions of the now familiar 
milling machine, which, in its varied forms, has 
come to be employed in all establishments where 
the interchangeable system of manufacture is carried 
on 


During his engagement with Messrs. Whitham, 
Mr. Greenwood was placed in frequent personal 
communication with the late Sir Peter Fairbairn, 
with whom Messrs, Whitham made a considerable 
number of tools used in the production of Fair- 


bairn’s tlax machinery. The recognition of Mr. 
Greenwood’s mechanical abilities led to his being 
appointed, in 1843, to the post of chief draughts- 
man at Mr. Fairbairn’s works at the Wellington 
Foundry. In course of time Mr. Greenwood was 
entrusted with the practical management of the 
Wellington Foundry, and in that position he intro- 
duced great improvements in the details of flax 
machinery. In addition to the faculty of designing 
and originating machinery himself, Mr. Greenwood 
possessed that of quickly discerning the merits of 
the inventive ideas of others, and of giving them 
pep form. Upon an idea being presented to 

im he rapidly developed it into practice, and thus 





it came to pass that he worked out the system of 
stereotpye moulding for flax machinery. This 
system, first adopted on a large scale at the Welling- 
ton foundry, was subsequently, upon the strike of the 
Lancashire engineering operatives, introduced into 
that county, Kesey royalties being paid to the 
original inventor by the Lancashire machine makers 
for the privilege of adopting the process. A short 
time previous to Mr, Greenwood entering Sir 
Peter—then Mr.—Fairbairn’s establishment, Mr. 
John Batley had obtained an engagement at the 
Wellington Foundry, and thus commenced an inti- 
macy, and, in fact, an union of interests, which was 
destined to last for many years, and which only 
terminated with Mr. Greenwood’s death. In 1848 
the two friends were taken into partnership with 
Sir Peter, the prosperity of the Wellington Foundry 
being greatly promoted by that arrrangement. Mr. 
Greenwood made constant advances in the con- 
struction of labour-saving tools for the production 
of flax machinery, thus promoting also the develop- 
ment of that class of machines. 

It will doubtless be remembered that the Crimean 
war found our national establishments in a most 
deplorable condition as regards their productive 
capacity, and they were perfectly unequal to the 
emergency. A committee of departmental officers 
was appointed to visit the various engineering works 
with a view to obtaining machinery for facilitating 
the manufactures carried on under their superin- 
tendence. Atthe Wellington Foundry they found 
a large number of special tools in use, many of 
which were at once purchased, and others ordered 
for speedy delivery at the Government establish- 
ment at Woolwich. Amongst other machines which 
were supplied, were some very conveniently 
arranged lathes, and small tools, such as drilling, 
slotting, and shaping maehines, adapted for the 
smali work of the laboratory. This connexion 
thus formed with the Government was never once 
broken, and from that time forward Mr. Green- 
wood was constantly engaged in the work of de- 
signing and manufacturing special machinery for 
them, and frequently gave valuable advice and 
assistance to the chiefs of the various departments. 
In this capacity Mr. Greenwood rendered special 
services to his country, services, moreover, which 
were quite disinterested, inasmuch as he made no 
claim in respect of the many mechanical improve- 
mepts he introduced from time to time. He saved 
many thousands of pounds to the country, as will 
presently be seen, but never asked for or received 
a penny beyond the price of the goods supplied. 
His experience in plate or stereotype moulding, 
enabled him to arrange a successful system of shell 
moulding upon that principle at Woolwich, the 
saving to the country effected in the new shell 
foundry being something remarkable. Taking the 
prices which had been paid by the Government for 
shot and shell, especially in time of war, when 
work was done unite pressure, it was found that 
the saving effected during one year’s working of 
the new foundry alone covered the whole cost of 
buildings, plant, and machinery. Besides the shell- 
founding apparatus, Mr. Greenwood designed ma- 
chines for the manufacture of Boxer fuses ; bushes 
for shells ; rocket-making and filling machinery, and 
for various other purposes. 

Amongst other machinery improved by Mr. 
Greenwood whilst at the Wellington Foundry, was 
that for spinning rope yarn. Previous attempts in 
this direction had proved unsuccessful, inasmuch as 
those who had endeavoured to effect this object by 
mechanical means, could not produce a yarn as 
strong as those spun by Cor Mr. Greenwood, 
however, succeeded in overcoming this difficulty, 
and in superseding the tedious process of hand- 
spinning by machinery which Ses since been 
adopted in the Government establishment at Ports- 
mouth. 

After the partnership had subsisted between 
Messrs, Fairbairn, Greenwood, and Batley for eight 
years, it was dissolved, Messrs. Greenwood and 
Batley leaving the Wellington Foundry, and open- 
ing the Albion Foundry, in East-street, Leeds. 
There they carried on the manufacture of ma- 
chivery, their speciality being tools for special pur- 
poses. Amongst other productions were apparatus 
for the manufacture of Armstrong guns, shells, and 
fuses, these machines being supplied alike to the 
gun factory at Woolwich, and the Elswick Works. 
Mr. Greenwood was also called upon to design and 
manufacture a set of machines for making powder 
barrels, which was erected in Woolwich Arsenal. 


When it was proposed to have this machinery, an 





objection was raised by the coopers in the 

who predicted that powder barrels could not be 
duced by machinery which would stand the > 
usage incidental to service. The results, hower, 
proved the coopers to be utterly wrong = 
barrels were found to answer their p > 
mirably, and beyond that to effect a considerable 
saving. That set of barrel machinery formed the 
basis of a considerable trade in these machines 
Messrs. Greenwood and Batley having sy pli 
set to the East India Company for a sina = 
pose, whilst larger machines have been nate ! 
them for the production of wine, beer, flour, aj 
provision barrels. Machinery for the last-named 
class of barrels was laid down for the Govern. 
ment at the Victualling Yard, Deptford, and Was, 
in fact, the largest set ever made. Mr, Green. 
wood also designed a complete plant for the many. 
facture in the Arsenal of metallic powder cases 
for the navy; these articles were previously ob. 
tained from contractors, and were made by band 
The result of the introduction of machinery for this 
purpose, was a very large saving in the cost of the 
cases, whilst their quality was improved, and ui. 
formity was secured. 


Amongst other matters the Government als 
applied to Mr. Greenwood to construct machinery 
for the manufacture of the Boxer small arms 
cartridge. After the machinery which he had cop. 
structed for this purpose had been put in successful 
operation at Woolwich, the Council of the Instity. 
tion of Mechanica] Engineers requested Mr. Green. 
wood to read a paper upon the subject. He con. 
plied with the request, illustrating his paper witha 
complete set of drawings; so perfectly, in fact, 
was the subject treated, that the paper, which was 
reprinted, became a book of reference for officers in 
the service who desired to become acquainted with 
all the details of the machinery. In the Exhibition 
of 1862, the firm exhibited a machine for testing 
the strength of materials for which a medal was 
awarded. This apparatus, was designed by Mr. 
Greenwood, and would test up to about 58,000 lb, 
per square inch. It was based upon a machine of 
somewhat similar character, but of inferior con- 
struction, which had been purchased in America 
by the Government for Woolwich Arsenal. It was 
the first large machine of its class ever made in this 
country, and has since been developed in many diffe- 
rent forms by Mr. Greenwood, and by Mr. Kirkaldy 
in the beautiful practical arrangement of apparatus 
at Southwark. A chain and anchor testing machine 
was subsequently designed and made by Mr. Green- 
wood for the Russian Government. It may also be 
mentioned that in the Exhibition of 1862, there 
was a set of wood-working machinery designed 
by Mr. Greenwood, and for which a medal was also 
awarded. 

It was not very long before it became apparent 
that the Albion Foundry was far too small for the 
increasing business Mr. Greenwood’s special talents 
brought to it. In 1860, therefore, the firm com- 
menced to erect very extensive works in the 
Armley-road, Leeds, which were started in 1862, 
and to preserve the old association with their other 
establishment they named the new one the Albion 
Works. ‘These works are most completely fitted, 
and are adapted in every way for the extensive and 
varied machine manufacture there carried on, on 
of their special productions being machinery for 
spinning waste silk, Mr. Greenwood paid great 
attention to these machines, and succeeded in Im 
proving their manufacture so much that machines 
of this class have been supplied by the firm 
Germany, Italy, France, Switzerland, and Americ 
In the latter country one of the largest silk spinning 
establishments in the world is running these ™* 
chines, and is producing the most perfect ya™ 
To these works Mr. Greenwood was warmly 
welcomed on his recent visit to the United -—_ 

The perfection of the machinery for the wd 
facture of small arms at the Government factory 
greatly due to Mr. Greenwood, who was eo 
by the authorities when it was decided to me , 
the productive capacity of that establishzhent ? 
to that time the Americans had been the eo 
facturers of that class of machinery, ‘Ame 
every piece in a rifle interchangeable, and to ot 
rica other countries turned for the means © 

f Mr, Greet 
proving their small-arm manufacture. his 
wood’s abilities, however, succeeded in os 
firm, not only to render our own county vide with 
dent of America in this respect, but tod) 
American manufacturers the orders of oe d 
pean governments. He was thus the 
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ing to this country another source of employ- 

ent for its capital and labour, and at the time of 
his death he was engaged in supplying to the 
Russian Government a complete plant of machinery 
for the manufacture of their new small-bore rifle. 
This machinery will have a productive capacity of 
about 2000 rifles per week. It was about the last 
set of special machinery arranged by Mr. Green- 
wood, and is being erected in the factory at Tula, 

ear Moscow. A few years since Messrs. Green- 
wet and Batley joined Mr. Westley Richards in 
the manufacture of rifles at the works in Birming- 
The concern has now been formed into a 


ran and new works, fitted with machinery 
ecially designed by Mr. Greenwood, are in course 


of erection there. They were commenced about 
twelve months ago, and their completion is expected 
within the present year. Boot and shoe-making 
machinery has also been rendered a practical success 
under ‘his hands; after a considerable amount of 
labour, he overcame all the attendant difficulties, 
and now the manufacture of boots and shoes, from 
first to last, by machinery, has become an esta- 
plished fact, and is being carried out at large works 
in the north. ji : ye oe 

Mr. Greenwood combined in an ‘eminent degree 
the qualities of a sound practical engineer, and a 
shrewd business man. With a special capacity for 
designing and improving machinery, and practically 
conducting large machine works, he nevertheless 
had tact and ability to negotiate with our own and 
foreign governments and general customers with 
successful commercial results, Whilst exhibiting 
sound judgment and good taste in his mechanical 

roductions, he never lost sight of the commercial 
part of the question, and to this rare combination 
of engineering talent and commercial acumen the 
success of the Albion Works is largely due. As an 
employer of labour, Mr. Greenwood commanded the 
attention and respect of his workmen, for whose 
interests he evinced a constant care. He was the 
first to introduce the Saturday half-holiday into 
Leeds, which concession was the occasion of a 
graceful compliment on the part of his men at 
the time, and on leaving Leeds it led to their pre- 
senting him with a life-size portrait of himself, ac- 
companied by an address, the employés of several 
other firms in the town contributing also to the 
fund. Looking to the moral interests of his work- 
people, he subscribed liberally to a new church, 
which was built at Armley Hall, near his works. 
Mr, Greenwood was for many years a member of 
the Institution of Mechanical Engineers, and latterly 
amember of the council. During his lifetime he 
contributed largely to its 7'ransactions, and was one 
of its warmest and most valued supporters. 

Such were the works and attainments of the man 
who has now passed from us, and whose place will 
not easily be filled. He leaves behind him an ample 
record of his integrity, genius, perseverance, and 

ractical ability. He also leaves—which is of far 
igher value—an untarnished name, and an un- 
clouded memory in many hearts. 








THE SOUDAN RAILWAY. 
Tux following is the report of Mr. John Fowler upon the 


projected Soudan Railway. 
To His Excellency the Minister of Public Works. 

Your Excrttency,—Having now completed the detailed 
surveys and studies necessary to enable me to form definite 
views with respect to this undertaking and to calculate the 
cost of its construction, I beg to submit to your Excellency 
my report. 

The following illustrative and detailed drawings and docu- 
ments accompany this report. 

_ 1. General map of Egypt and Nubia, showing the exist- 
ing railways and water communications, the pro Soudan 
lway, and the proposed ship incline at the first cataract. 

2. General plan of the proposed railway, scale ygp4q50- 

3. Detailed plans of ditto, scale . 

4. Longitudinal section of ditto, on a horizontal scale of 

, and a vertical scale of . 
. Detailed description. (Appendix No. 1). 

8. Detailed quantities and particulars of estimate. (Ap- 
Pendix No. 2). 

7. Detailed plan of the proposed ship incline at the first 
Cataract, scale 3,5. 

8. Longitudinal section of the same on a horizontal scale 

; ae vertical scale of =4,. 

» Detai uantiti i i - o 
penx Ne $).2 es and particulars of estimate. (Ap 

The : _ Introduction. : 
the a aeelty of improved means of communication with 

udan has long been foreseen by the Egyptian Govern- 
ment. o os your ae? 4.D., his late Highness Said Mehemet 
parties of éngineers to the higher Nile to report 

on the Possibility of removing the sbeteastions to the adie 
, caused by the cataracts. This mode of dealing with the 

of the was, however, found to be impracticable by reason 
enormous cost involved. 





Again, in the winter of 1865-66, a rapid and general study 
of the country between Assouan and Khartoum was made by 
Mr. Bray and Mr. Walker, with a view to the construction 
of a railway. 

In the early part of 1871 his Highness the Khedive re- 
quested me to make detailed surveys and estimate, and to 
report on the whole question of the communication with the 
Soudan, so that the Government of his Highness might be 
in possession of information to enable them to decide upon 
this important work. Accordingly, in September, 1871, I 
selected and sent out, with full instructions, a staff of ex- 
perienced surveyors, who remained on the ground above five 
months, bringing back with them complete working surveys 
and sections, and much information of a useful and general 
character. 

During two months of this period I was fortunately in 
Egypt, which gave me the advantage of receiving, when at 
Assouan, the preliminary studies of some of the more impor- 
tant points on the line, and of despatching definite instructions 
respecting them. 

Since the return of the party to England I have superin- 
tended the completion of their work, and have examined the 
detailed information they have obtained for my guidance, 
and especially such as affected the cost of the construction of 
the line. 

The minute investigation which I have considered it neces- 
sary to make, of each surveyor’s information and of ever 
document, has delayed somewhat longer than I had antici- 
pated the submission of my report and of the accompanying 
documents, but I feel sure that your Excellency will approve 
ofa delay which has been essential to obtain a satistactory 
completion of the work. 

I now submit for your Excellency’s approval, the entire 
project for connecting the Lower Nile with the Soudan by 
means of two distinct works— 

1. A railway from Wady Halfa to Shendy. 

2. A ship incline at the first cataract. 


1. Tue Rartway From Wapy Hatra To SHenpy. 
Length, 889 kilometres. 


Preliminary Investigation to Determine the Position of the 
Two Termini aud the General Route. 

Assuming the difficulties of the first cataract to be over- 
come so as to give continuous water communication, without 
change of vessel from Lower Egypt to Phile, at the top of 
the first cataract, the river will then be further available to- 
wards the south, and the continuous water communication 
extended as far as the bottom of the second cataract. It is 
manifest, therefore, that any part of the river between the top 
of the first, and the bottom of the second cataract, may be 
adopted for the northern terminus or commencement of the 
railway. For the southern terminus of the railway I think there 
can be no doubt that Metammeh, a village on the left bank of 
the Nile, immediately opposite to Shendy, 16° 40 N. lat. and 
32° 25’ E. long., is the most central and convenient. It is 
nearly equi-distant from Berber and Khartoum, and about 
160 kilometres distant from either, hence, it will constitute an 
admirable centre or collecting point for the large traffic to be 
anticipated in grain, cotton, and sugar from those localities, 
and from the vast area of rich land lying to the south of 
Shendy. Shendy is also the converging locality for the camel 
routes from Khartoum and the White Nile district; from 
Hamdal, Suakin, and the Red Sea; and from Aboo Kharraz 
and the Blue Nile. The river navigation between Berber and 
Khartoum is obstructed for about two months in the year by 
a rapid near El Hadjir, and by some rocks near the junction of 
the Atbara, but I am informed that instructions have already 
been given that these obstructions be removed or lessened. 

The precise position of the southern terminus having thus 
been fixed at Shendy, it remains to determine, in like manner, 
upon a point between the first and second cataracts for the 
northern commencement of the railway. 

A glance at the map will show, that there are two alterna- 
tive routes for selection. 

The one commencing at or near Korosko, about 140 kilo- 
metres south of the second cataract, and traversing the Nubian 
desert to the Nile at Aboo Hammed, and thence following the 
course of the river to Shendy. 

The other commencing at Wady Halfa, near the bottom of 
the second cataract, following the course of the river to near 
Ambukol, and then crossing the Bahiuda desert to Metammeh 
(Shendy). 

Very little investigation will suffice to show that the latter 
is in all respects the better of the two routes for the purposes 
of arailway. By adopting Wady Halfa as a starting-point, 
the river navigation between Korosko and Wady Halfa is 
utilised for an additional distance of about 140 kilometres, 
the comparatively populous and fertile country between 
Hannek and Old Dongola is accommodated ; a desert of 
280 kilometres is crossed as compared with one of 380 kilo- 
metres, and the summit level, or the highest ground tra- 
versed in the Bahiuda desert, is only about 120 metres above 
the river as compared with 600 metres in the Nubian desert. 
The character of the two deserts also differs widely in other 
important respects, inasmuch as the Nubian desert is a wild 
rocky waste crossed by deep Wadys, and where the water in 
the few wells which exist is brackish and unsuitable for the 
use of locomotives, whilst the Bahiuda desert, on the other 
hand, is a comparatively level tract of country, in which 
water is abundant and good, and where the trees and shrubs 
will afford food for camels and cattle during the construction 
of the line, and to some extent, firewood for the locomotives 
subsequently. 

These considerations make it easy to decide adversely to 
the route across the Nubian desert from Korosko to Aboo 
Hammed, and in favour of the route from Wady Halfa to 
Shendy, and thus Wady Halfa becomes the northern com- 
mencement of the railway. 

The commencement and termination of the railway and 
general route being thus settled, the next problem presenting 
itself for solution is, whether from Wady Halfa towards the 
south, the line should be carried on the right or the left bank 
of the river; and here we have to méet and deal with the 





The drift-sand on the left bank of the river between Wady 
| Halfa and Kohé, is evidently due to the logical position 
of the lower Nubian sandstone, and the direction of the pre- 
vailing wind, and therefore its presence in the overwhelming 
quantities which we observe, must be treated as permanent 
and unalterable. 

There is no doubt that if the line were carried exclusively 
aon! the left bank, the river crossing would be avoided, and 
mg ly a somewhat more level Jine for the railway obtained. 

he works required on the right bank are not, however, of a 
heavy or expensive character, and their cost is capable of 
precise calculation, whereas on the left bank the difficulties 
and expense resulting from drift-sand might prove absolutel 
prohibitory— a contingency which I find is entertained by all 
those who are most familiar with the district. I have there- 
fore decided in favour of the right bank from Wady Halfa to 
near Kohé, and have selected a site for a station near Wady 
Halfa, where the banks and land are favourable for the con- 
struction of quays, repairing sheds, shops, and depts. 

The next important duty was to select the precise spot for 
crossing the river, and adequate time was devoted to careful 
studies in order to obtain exhaustive information on the 
subject. 

It was observed by the surveyors, on their journey towards 
the south, that at Kohé an irregular ridge of rocks extended 
a considerable distance across the rives, with a deep water 
channel towards its centre, affording considerable tacilities 
for the erection of a bridge. Studies of the locality, and a 
comprehensive chart of the river, were accordingly prepared, 
and these, with other particulars, were sent to me at Assouan : 
| satisfactorily proved that the erection of a bridge at 
Kohé was a pertectly practicable work, and also that from 
the section of the river and its rocky channel no difficulty 
would arise from the slight acceleration of the current con- 
sequent upon the erection of the necessary piers. In order, 
however, thoroughly to exhaust the question, I sent further 
instructions to my surveyors, and had the river again studied 
and surveyed, with the view of finding a suitable site for the 
construction of a steam ferry as an alternative plan. 

Since the return of my staff to England with these surveys, 
I have had comparative estimates prepared for a bridge and 
a ferry, and the result of these investigations, and a con- 
sideration of all the circumstances, lead me unhesita\ingly to 
recommend the erection of a bridge, 

The next point to be determined was the precise locality 
where the line should leave the valley of the Nile and strike 
across the Bahiuda desert, and I have selected Ambukol, 
where the river bank is unchangeable (as is shown by the 
undisturbed remains of a large and ancient pier of masonry), 
and where boats can load or discharge their cargo at all states 
of the river. 

Another advantage of selecting Ambukol is that the great 
Wady Mokhattem debouches there, and furnishes an easy 
exit for the railway from the Valley of the Nile to the first 
summit of the desert plateau, with easy gradients, and with 
very light works. The present camel route (which was also 
surveyed) leaves the Valley of the Nile at Korti, a village a 
few kilometres further up the river, but this route for the 
first 50 kilometres, though well adapted for camels, is not 
favourable for a railway, inasmuch asit would involve heavy 
gradients and works. 

(To be continued.) 








STEEL AND CHILLED SHELLS. 
(Concluded from page 132.) 
I. Firing at the 13}-in. Plates without Backing. 
Two bull’s-eyes were marked on the plate laid in the frame, 
in the middle between the abutment timbers, and half way 
up the plates. 
1st Round.—Krupp’s steel shell at the right bull’s-eye. 
The plate was broken at the place struck into two parts, 
the smaller of which, the right side one, was hurled some 
fathoms forwards and sideways, and the large one lifted to 
the side and upward, but not thrown out of its bearings. 
From the form of the hole it could be seen that of the three 
4}-in. plates of which the 134-in. plate is composed, the front 
and half of the middle one were shot clean through, and the 
hinder half of the middle and the third plate were burst out 
over a large surface. The projectile was picked up two 
fathoms behind the plate ; it was set up longitudinally 3.7”, 
and had in the ogival part five perceptible longitudinal 
cracks, which began at 8” from the point, and extended to 
under the lead jacket, and the largest of which was 3”’ broad. 
At the bottom two fine short radial cracks were also noticed. 
The point of the projectile was somewhat bent, the screw 
plug loosened. 
2nd Round.—Innerberg chilled shell against the larger of 
the two pieces into which the plate had been reduced by the 
first round. Before this round was fired neither cracks, nor 
separations, nor loosening of the rivets, were to be seen in 
the piece of plate. The plate was knocked all to pieces, and 
the Saoneels hurled out of the bearings. The shell flew 
into the sea and was not found again. 
8rd Round.—Innerberg chilled shell at the right bull’s-eye 
of a new plate which was put in. ‘ 
The plate was, the same as by the first round, broken into 
two pieces, and these thrown on both sides out of the bear- 
ings. The shape of the hole showed that the two front plates 
were shot clean through, but the back one burst out overa 
large surface. ‘The projectile flew into the sea, and was not 
found again. 
4th Round.—Neuberg steel shell fired at the larger of the 
two pieces of armour plate into which the plate had been 
rent by the previous round 
The plate was, the same as the second round, knocked to 
pieces, and the fragments were hurled about. The projectile 
was found 1} cables bebind the target; it was set up longi- 
tudinally 1.44”, and had three through cracks 7, in. broad, 
which reached from the plug to half-way up the head. To 
prevent the projectiles from going into the water after pierc- 
ing the plate, as was the case at the second and third rounds, 
some old pieces of timber were, before the 5th round, piled up 





difficulties presented by drift-sand. 





behind the plate in the frame as a kind of butt. 
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5th Round.—Mariazell chilled shell at the right bull’s-eye 
of the last 134-in. plate. © 

The plate was egain rent into two parts, and both hurled out 
of the bearings. The projectile was found in the timbers ; 
it was set up longitudinally 4, in., and had ten fine longitudinal 
cracks about in. wide, which began near the point and ex- 
tended to under the lead jacket. 

6th Round.—According to the programme the sixth and 
last round was to have been fired at the 13}” plate with the 
Armstrong chilled shell ; as however, as previously mentioned, 
no Armstrong gun was yet on the ground, and it moreover 
appeared of greater importance to get light on the behaviour 
oF: the Innerberg chilled shell (which were known, from pre- 
vious trials, to be superior tothe Eng'ish in quality, and as 
being of home manufacture deserved more consideration). 
An Innerberg chilled shell was substituted for the Armstrong 
projectile, so that the third round, when the shell was not 
Picked up, was repeated. The larger piece of the last plate 
served as target. 

The plate was smashed and the pieces hurled about. 
The shell was picked up two cables behind the target; it 
was set up longitudinally 34 in., and had six fine longi- 
tudinal cracks, which extended from the lower part of the 
head to some inches into the cylindrical part. 

The results of the first class of the trials, viz., of the rounds 
with uncharged shells against armour-plates without backing, 
as far as they relate to the behaviour of the projectiles, may 
be summed up as follows: 

a. The chilled shells of the two makes, Innerberg and 
Mariazell, showed about the same behaviour. The Krupp 
and steel shell was more set up than the Neuberg steel 
shell; the latter was, however, split by several wide cracks 
right through, and extending almost the whole length, and 
must thus be set down as of inferior quality. How the Inner- 
berg steel stands related as to quality to the Krupp and 
Neuberg steel could not be ascertained, as the shell was 
not recovered; we may, however, by approximation call 
it equal to Krupp’s, and therefore pit the latter as the repre- 
sentative of the best description of steel against chilled pro- 
jectiles. 

. &. Good steel projectiles suffer a greater set up slongitu- 
dinally than chilled projectiles, whilst the longitudinal 
cracks which arise are about the same in both, so that the 
alteration on the whole in steel projectiles is greater than in 


This result, however, contradictory it may appear, corre- 
sponds nevertheless with previous experience as to the 
behaviour of the two materials; the reaction on the pro- 
jectile appears in the first line as a set up longitudinally, 
which causes next longitudinal and then circular cracks, 
which together cause the projectile to break up; now the 
softer the materials the greater the set up may be before the 
destructive longitudinal and circular cracks arise, whilst hard 
materials will not bear a great set up, but immediately 
the set up begins the splits and cracks appear, which very 
soon cause it to break up. Further, the set up produced by 
a given resistance is greater in the case of a softer material 
than in the case of a harder (which difference must most 
plainly appear against a plate of hard material), so that in 
the former it may already have attained considerable dimen- 
sions, whilst im the latter it is too small to measure or only 
trifling. As larger longitudinal cracks may correspond to 
this considerably greater set up, one may see that there are 
stages of resistance at which the softer projectile shows more 
alteration than the harder. The conclusion would not, how- 
ever, be justified that the former is nearer to breaking up 
than the latter, that, is, that with an equal increase of the 
resistance in both cases, the softer projectile would break up, 
whilst the harder would still remain whole. The steel and 
chilled projectiles were in the case alluded to; the plates 
fired at were hard and of insufficient power of resistance to 
call forth the tenacity of the shot up to that degree where 
a breaking up could take place; this appeared from the cir- 
cumstance that in consequence of the brittleness and small 
height of the plate, the same was not pierced, but broken 
into two pieces, and the back parts of it burst out. The plates 
tried were thus an entirely unsatisfactory substitute for the 
10-in. plates of good quality expected, and less calculated 
to throw light on the relations of steel and chilled projectiles 
the one to the other, than to lead one astray on the subject. 


IL. Firing at the Shield. 

As only those classes of shell were to be used at this trial, 
which at the experiments against the 13}-in. plate should 
prove adapted for the purpose, the Neuberg steel shells were 
excluded from the drat. Of the two makes of chilled 
projectiles which appeared as nearly as possible of equal 
quality, only the Innerberg was used for the trial. 

lst Round.—Loaded Krupp steel shell at the upper part of 
the left side plate. (The rounds are numbered on annexed 
en poe ; 

he shell struck the plate 9” from the right, and 19” from 
the top edge, pierced the plates, and exploded in the wooden 
backing, which was very much split about, and partially 
hurled away. The top corner on the right of the front plate, 
from the shot-hole outwards, was broken off and hurled in 
front of the target. The end of the shell had remained in the 
hole, but the head and other ments resulting from the ex- 
plosion, lay behind the shield. Seven large pieces of the burst 
shell were picked up, the point weighing 38 Ib., the smallest 
piece 4 Ib., the remainder between 12 Ib. and 32 Ib. 

2nd Round.—In order to com with the round of steel 
shell, one of chilled shell which should ~~ Rn eer as 

ible an equally good criterion, a of the shield was 
selected for the oma round which ned suffered as little as 
possible from the first round ; a charged Innerberg chilled 
shell was fired at the upper part of the right side plate. 

The projectile struck the plate 19” from the left, 24” from 
the upper edge and exploded, piercing the front plate and 
the first backing, and digging its point into the second plate; 
the second backing was bulged out and partially split. The 

ieces of the exploded shell were partly in the shot-hole, and 

y in part in front of the target ; fourteen large pieces were 
picked up, the weighing 29} lb., the smallest $1b.; a 
quantity of pieces of shell, hardly 2s large as peas, were to 





be seen in the shot-hole. As the Krupp steel shell had struck 
the plate, although full, still near the edge, objection might be 
raised against, the considerable superiority shown by the two 
first rounds of the steel as com with the chilled shell, 
and the comparison was repeated in rounds 3 and 4. 

3rd Rouwnd.—Charged Krupp steel shell fired at the top 
part of the middie plate. 

The shell struck the plate 17” from the left and 28” from 
the upper edge, pierced the target, and went unbroken to 
within about two cables’ length of the sea. From the 
blackened wooden supports of the target, and from the shell 
itself when picked up, it could be clearly seen that the burst- 
ing charge had ignited, and had blown out the plug, which 
had probably got loose during the flight of the shell, without 
bursting the projectile. The shell was set up 1.33” longitu- 
dinally, had no perceptible longitudinal cracks, and only a 
slight bulging out in the cylindrical part. 

4th Round.—Charged Innerberg chilled shell at the lower 
part of the right side plate. 


——————=== 

have a normal weight of 624 1b., a bursting char, 
1f1b., and are fired with a charge of 8 kilkes —e 
prismatic powder, which imparts to them an initial Velocity 
of about 1500ft. The part selected to fire these rounds 
was the middle and still undamaged part of the right de 
Pitme fi d with a live shell, grazed 

e first round with a live > the pla 4 
on the left, and went through the eek into the ra * 
second shell, which was brought up to the normal weight 
filling with sand, struck the ay 8}” from the right, 19" 
from the upper edge, pierced the first plate, and 
4in. deep into the second. The shell was set up 10}” Jon. 
gitudinally, the point a little bent; no cracks were to by 
seen. 

The 9-in. Armstrong shell weighs 202 Viennese 

holds a bursting charge of about 4$1b., and was fired with 
40} Viennese pounds (50 English pounds) of pebble 
supplied from England. The point fired at was the left side 
plate. The live shell grazed the ground before the shield 
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The shell struck the plate 20” from the left, 23” from the 
bottom edge ; its behaviour was essentially theysame as the 
one fired at the second round; it exploded without piercing 
the second plate and the backing; the fragments of the ex- 
ploded shell lay for the most part in the shot-hole. 

5th Round.—In order to meet the possible objection that 
in the chilled shell the bursting charge acts too soon, and 
therefore lessens the piercing power of the same, an un- 
charged Innerberg chilled shell was fired at the lower part of 
the middle plate. 

The shell struck the plate 22” from the left and 18” from 
the lower edge, and broke up without piercing the shield; 
the wood backing was much split about. The fragments 
were, like those of the exploded shells, a few heavy pieces 
and a mass of small pieces down to the size of a pea. 

6th Round.—With the previous round the question of 
relation of chilled to steel shells was in all respects solved ; 
therefore the only remaining round of charged Innerberg 
steel shell was fired at the lower part of the left side plate, 
in order to compare steel of home manufacture with Krupp’s. 

The shell struck the plate 28” from the left, 10” from the 
lower edge, went clean through the shield and exploded ; the 
pieces were found partly behind the target on the ground, 
and partly in the wooden covering of the butt. Thirteen 
large pieces were picked up: of which the point weighed 
378 Ib., the smallest piece 1 1b., the remainder between 10 Ib. 
and 25} lb. 

These rounds, fired at a target of considerable extent, and 
a power of resistance, have thus given the following 
results : 

The steel projectiles pierce the shield with a considerable 
excess of force without breaking up. The chilled shells only 
penetrate to the second plate, and break up. 

The effect of the live shells also accords with this; the 
steel shells explode in the wood backing, and their frag- 
ments are hurled behind the target; the chilled shells burst 
in front of the second pe and thus virtually produce no 
ee ag being kept by the side far from the interior of 
the ship. 

This renders apparent the considerable superiority of steel 
to chilled projectiles, as far as the effect on the real broadside 
of ships is concerned, fully confirms all previous experience 
gathered in this direction, and makes the introduction of steel 
shell, in lieu of chilled shell, an inevitable necessity. From 
this part of the trial it also appears that steel shells of home 
manufacture are not inferior to Krupp’s in quality. 

Asa supplement to these experiments, two steel shells 
from Krupp’s hoo 24-pounder (15™-), and an Armstrong 
chilled shell were at the shield. The 24-Ib. steel shells 


| struck the latter full on the left edge 17” from the bottom, 
and exploded without piercing the second plate. 

This round has in no way modified the results obtained by 
firing with the 9-in. breech-loading projectiles, inasmuch as 
it confirms the assumption that English chilled iron can 
hardly be considered equal to Austrian. 

On the other hand, the round from the 15™-.gun has 

roved afresh how excellently steel is, adapted as a material 
or shells, for even when the projectile had not force enough 
to pierce the target it did not break up. 











Resvitpine Bostoy.—The great fire at Boston raged No- 
| vember 9th and 10th, 1872, barely three months since; yet 
| the people of that enterprising city have been endeavouring 
| to rebuild their burnt districts with an energy rivalling that 

displayed by the inhabitants of Chicago under similar cit- 
| cumstances. Amid snow and ice, with the thermometer far 
below the freezing point, thousands of workmen have been 
actively engaged in clearing away rubbish, getting out ma- 
terials and doing everything they possibly could at this in- 
clement season of the year. 

Ext1s’s Woop-Currina Macutrg.—On Monday morning 
last a party of gentlemen met at Messrs. Herbert’s wharf, 
Pimlico, to inspect the working of Mr. W. Ellis’s patent 
wood-cutting machine. The apparatus was at work prepar 
ing builders’ laths, which it aud. most effectually at the rate 
of about 800 or 900 per minute. In this machine a log of 
timber, cut to the required length, is placed between two 
centres, as in a lathe, and which grips the log at each end. 
the engine being started the log revolves on its horizontal 
axis under a roller fitted with longitudinal blades. The 
blades make incisions in the surface of the timber, and a 
log then comes in contact with a cutter which shaves off : 
wood to the thickness of the depth of the incisions made by 
| the revolving cutter, produging separate laths, which fall into 

a receiver to be removed and tied up for sale. As the log 
becomes reduced in diameter both cutters follow up the Te 
duction until it reaches about 3in., when the “remain, as 
it is termed, is removed, and a fresh log takes its place. ted 
| saving effected by this machine is very great, as it 18 <- 4 
that laths cannot be produced under 6d. per bundle by f — 
labour, whereas the machine turns them out at a opr fo 
of 3d. per bundle. Not only is the apparatus capable 0 7 
| cutting, but it is applicable to the purposes of cutting — 
| splints, wood for hat-boxes, punnets, &c. There 1s =—5 into 
as the outer trimmings and the “ remains” are conve’ 
firewood. 














Fes. 28, 1873.) 


ENGINEERING. 


151 











BOILER 





EXPLOSIONS IN 








Fia. 16, Fia. 15. 


BOILER EXPLOSIONS IN 1872. 


Tue following report upon the boiler explosions 
which have taken place during the past year has 
been forwarded to us by Mr. Edward B. Marten, 
chief engineer to the Midland Steam Boiler Inspec- 
tion and Assurance Company. It will be seen that 
the record is longer than that of the preced- 
ing year (see ENGINEERING, vol. xiii., page 165). 
In 1871 only 66 explosions were reported, causing 
66 deaths, and 113 cases of injury, whilst last year 
there were 74 explosions, resulting in 50 deaths, 
and 137 cases of injury. 

During the year 1872 records were obtained of the ex- 
plosion of 58 boilers, causing the death of 37 and the injury 
of 114 other persons. 

As in former years the illustrated records which follow in- 
clude casualties to apparatus and fittings intimately connected 
With steam boilers, which have useful lessons for steam users, 
making the total number of explosions 74, and the number 
Killed 50, and of those injured 137. 

Those killed and injured may be thus described : 

Killed. Injured. 


Masters, owners, or managers of works ... 
Engine men, stokers or minders... ... 22 17 
—24 — 24 
Those employed at the works,males ... 18 78 
» - females. 7 
i ‘ —18 — 85 
gers or passers, chiefly youn e 
and children ose _ = “— 8 28 
— 50 — 137 


The scenes of about 50 of the explosions were visited by 
rs of the company. 
. Inquiries or inquests were held in the 25 fatal cases. Two 
inquiries being held in Scotland weremnot public, and of three 
no account was obtained. In seven cases the verdicts 
Were open or simply “ accidental death ;” in seven cases various 
. dations were added ; and in four cases owners or 
were censured ; while in two cases verdicts of man- 
rusher were recorded, but afterwards reversed in one case. 
results of such inquiries are seldom satisfactory, as the 
with all; of incurring or causing a verdict of manslaughter, 
all its terrible consequences, deters witnesses from giving 
more evidence than they can help. More really useful in- 
uation as to the lessons to be derived from the explosions 
id be obtained, from special reports by those well ac- 
Quainted with the subject, which might be printed, and 
7 obtained as in the cases of accidents on railways. 
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The Explosions happened at Works for the following 
purposes : 


No, Kd. In. 
Mines and collieries ... 138 2 24 
Ironworks... am ee ass 12 4 20 
Chemical and manure ue ies 10 12 26 
Spinning «= oro ove wnat 8 7 6 
Marine as ois ake aa . a - 
Farms or grinding ... _ ove 56 8 6 
Railways... ja ee 5 4 8 
Buildings _... ove sos RG 4 4 18 
Paper making ove eee ws ae 
Bricks or pottery ... ese ove 8 2 13 
Warming... os eos ove > S 
Not stated ... see eco 2 0 18 

74 50 187 


As in former years the causes of explosion are arranged 
under three general heads, but as several causes may nearly 
equally contribute to the result, each case is pla under 
what may be considered the chief cause, and the statement 
could be varied according to the views taken by different ob- 
servers, equally competent to form an opinion in each case. 

A. Faults of Construction which may be Prevented by In- 
spection before Starting or a Repair. 

o. Kd. In, No. Kd. In, 
Weak tubes ooo ote “sete 
Weak manholes ... Po ids 56 0 183 

Seam-rips set up during re- 
—_ eee . ap “ ooo 4 2 10 

Faulty material or workman- 

ship’... ove oe o 8 6 & 

— — —19 13 46 

B. Faults only to be Detected by Inspection. 

External corrosion oe oo 56 38 10 
Internal corrosion ove 14 13 23 

—— —19 16 33 


C. Faults which could be Prevented by Careful Attendants. 
Undue pressure... a .. 12 13 38 
Defective steam pipes or safety 


valves a ees o00 1 16 
Shortness of water... ose ove . 3 
Accumulation of scale... sae & Fo 
Manlids opened incautiously ee = 

; — — —30 21 58 

Not ascertained ... oon . 8 

74 90 137 


The exploded boilers were of the following description, 
The causes of explosion being stated as in the summary 
indicated by letters A BC. 
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Cornish or Lancashire, Internally Fired. 


No. Kd. In. No. Kd. In. No. Kd. In. 


A Weak tubes... ose ooo 7 5& 20 
B { Tosoonal corrosion 2 3 9 





Internal corrosion 2 3 6 
ae 4 6 15 
Short of water... ‘. = 
C Overpressure ... 2 0 8 
Manhole incau- ‘ore 
tiously opened 


—— 6 38 
— 17 14 38 
Plain Cylinders, Externally Fired. 
A fWeakmanholes ... 2 ie. 
Seam-rip ... oo & 2 














6 2 16 
B External corrosion 8 0 1 
Internal corrosion 3 1 6 
— > £-F 
C oe a o 2 4 14 
Scale ie8 aol) 4am 
—6 5 19 
——— 18 8 42 
Marine. 
A Faulty material ... a4 
B Internal corrosion 8 8 9 








Short of water » se 
C<Manhole insecure 1 0 1 
Valveinsecure .. 1 8 0 
eS 3. 3 
Not ascertained ... ove a ae 
—— 8 10 12 
Locomotive. 
B Internal corrosion ... ‘se & & 2 
Not ascertained ... ooo Ss 6, & 
— 5 4 8 
Portable Multitubular. 


A Bad manhole ose ‘ee eee im BE .§ 


Furnace Upright. 
B Internal corrosion ... eas ove i Ao 4 
Crane or Small Upright. 
B_ Internal corrosion ... ove . ee 
C Over pressure ove ove 2 2 4 
Not ascertained .. « 1 0 O 





——— 42 4 
Rag Boilers. 
A Bad manhole... ose eco _ ie | 
B_ Internal corrosion ... eee a oe a 
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Balloon, Wagon, or British Tube. 
No. Kd. In. No. Kd. In 
Flaw in material es « 
Over pressure ees ene a oe 


A 


Domestic or Heating. 


A Bad weld aes ose ose aa 
Tubulous or all Tubes. 
= of water ces eee | 
Steam pipe insecure eee 1 


Chemical Stills. 
= oa 1 0 


Bad manlid ... 2 
Over pressure oe eee 2 6 6 
3 6 7 
Not ascertained ... eee 
Steam pipes or fittings insecure... ~_* 
74 50 137 

No. 1. (See Fig. 1.) January 4th, 1 killed, 2 injured.—Loco- 
motive, 15 ft. long, 4 ft. diameter, gin. plates, 100 lb. pres- 
sure. Gave way on the left side of the outer shell over the 
firebox, the stays having been weakened by corrosion. The 
plates were also somewhat brittle. 

No. 2. (See Fig. 2.) January 11th, 1 injured.—Plain cylinder, 
flat ends, 10 ft. long, 2 ft. 4in. diameter, 4in. plates 25 Ib. 
— Rent open at old cracks in the unguarded man- 
hole. 

No. 3. January 81st, none injured.—Plain cylinder, 20 ft. 
long, 4 ft. diameter, jin. plates, 60 lb. pressure. Gave way 
at a deeply corroded place on the top near the feed-box, and 
a contents issued through the opening without moving the 

oer, 

No. 4. January, none injured. —A high-pressure tube 
boiler, ruptured at the lower part from weakness and over- 
heating through shortness of water. 

No. 5, (See Fig. 3.) February 5th, 1 killed.—Locomo- 
tive, 16 ft. Gin. long, 4 ft. diameter, ,% in. plates, 110 1b. pres- 
sure. Rent near a seam on the left side where the plates were 
much weakened by “ furrowing.” 

No. 6. February 6th, 2 injured—One of four, new. 
Plain cylinder, 34 ft. long, 4 ft. diameter, # in. plates, 60 Ib. 
ger A “pocket” had formed over the fire by accumu- 
ation of sediment, and the plate was burnt through and rent 
open. 

No.7. (See Fig. 4.) February 18th, 4 killed, 12 injured. 
One of five. Plain cylinder, 34 ft. long, 5ft. 6in. diameter, 
fin. plates, 351b. pressure. A wood plug, used to prevent 
dropping from safety pipe during internal repairs, was for- 
gotten when the steam was raised, and their being no escape 
the accumulated pressure rent the boiler into many pieces, 
which were widely scattered, and also threw the other four 
boilers off their seats. 

No. 8. February 26th, none injured.—A large steam pipe 
connecting six boilers worked at very high pressure, burst 
and threw some fragments into a street. 

No. 9. (See Fig.5.) February 28th, none injured.—Plain 
cylinder, 12 ft. 6 in. long, 2 ft. 6in. diameter. A piece blew 
out from over the fire, where the plate had been overheated 
through accumulation of scale. 

No. 10. (See Fig. 6.) March 15th, none injured.—One 
of six. Plain cylinder, 28 ft. long, 4 ft. 6in. diameter, j in. 
plates, 50 lb. pressure. Rent open over the fire where the 
plates had been deteriorated by the use of bad feed water. 

No. 11. (See Fig. 7.) March 22nd, 1 injured.—Twenty 
years old. Vertical, 5 ft. high, 4 ft. diameter, 53 1b. pressure. 
The safety valve was overloaded, causing such undue pres- 
sure that half the cover plate of the firebox was blown out, 
and the boiler was thrown over by the reaction of the issuing 
contents. 

No. 12. March 23rd, 1 injured—Locomotive. Exploded 
while standing in a station. The whole of the shell was 
blown to pieces. 

No. 13. (See Fig. 8.) March 24th, 1 injured.—One tube, 
6 ft. long, 2ft. Gin. diameter, 4, in. plates. Tube 2 ft. dia- 
meter, y; in. plates, 601b. pressure. Boiler was used asa 
heating apparatus. The tube rent at each end and collapsed 
the whole length from overpressure. 

No. 14. March 25th, 1 killed—An unguardéd safety 
valve allowed a sudden escape of steam which scalded those 
near. 

No. 15. (See Fig. 9.) March 29th, 2 killed, 3 injured.— 
Nearly new. Upright, 13 ft. high, 4 ft. 8 in. diameter. Fire- 
box 7 ft. 6 in. high, 4 ft. 8 in, diameter, 3 in. plates, 45 lb. 
pressure. The firebox collapsed from weakness, and part 
was blown out, and the reaction of the issuing contents sent 
the boiler upwards. 

No. 16. March 29th, Ll injured. Marine. An insecurely 
fastened manlid gave way and allowed contents of the boiler 
to escape. 

(To be continued.) 








Tar St. Gornarp Tunnet.—No great advance has been 
made at present with this work. At the close of January, 
1873, the distance pierced was 183 yards, of which about one- 
fourth was on the north siae, and the balance, of course, on 
the south side. The entire length of the tunnel will be 
10,577 yards. 


Tue Late Masor Stropet.—We regret to announce the 
almost sudden death, at the age of 47 years, of Major Max 
Strobel, an American engineer, and an eminent citizen of 
Los Angelos, California. Major Strobel arrived in this 
country at the close of last year to negotiate the sale of some 
valuable mining property on the Pacific Coast, and had 
nearly completed his mission when he was attacked by an 
abscevs of the lungs, which terminated in death after six 
days’ illness. The deceased gentleman had been for several 
years professionally connected with various mining districts 
in the Western States of America, and he had taken a pro- 
minent part in the celebrated expedition which located 
Fremont's projected transcontinental line. 


NARROW v. BROAD GAUGE. 
To THe Ep1tor oF ENGINEERING. 

Str,—Anything at this moment, the result of actual ex- 
perience, tending to set at rest the much-vexed question of 
gauge, would, I am sure, be received by your readers with 
interest. The letter which I enclose, with the hope that you 
will find space for it in your columns, is from the resident 
chief engineer of the Toronto, Grey, and Bruce Railway of 
Canada. The facts stated by Mr. Wragge confirm most 
strongly what I have always maintained for the narrow 
gauge; that is, worked by Fairlie engines, its capacity for 
moving traffic is much greater than the broadest broad gauge 
woke by the ordinary type of engines. Mr. Wragge’'s 
letter proves this by his experience of smali Fairlie engines 
on a 3 ft. 6 in. gauge against the largest ordinary engines 
on the Grand Trunk 6-ft. gauge, working over the same 
ground. Where is there room for discussion or argument in 
the face of these facts ? 

It is a mere farce for Messrs. Bidder, Hawkshaw, and 
Harrison, who have already printed and published their 
strong condemnation of the narrow gauge and all belonging 
to it, to get up at the Institution merely for the purpose of 
repeating opinions that have been practically refuted ten 
times over. The indisputable facts are, the Toronto line has 
cost 17,000 dols. per mile to build and equip; the Grand 
Trunk Railway has cost, at the least, four times this sum, 
and yet cannot move as many tons per train (paying or 
gross) over it as the Toronto line now does. What more con- 
vineing proof can the most incredulous require than this ? 

I am, Sir, your obedient Servant, 
R. F. Farrrie. 

Palace Chambers, Victoria-street, Westminster, 

February 27, 1873. 
“Toronto and Nipissing Railway, Engineer's Office, 
Londen. 


“ Dear Sir,—In reply to your inquiries as to the perform- 
ance of your engines which I have in use upon this and 
upon the Toronto, Grey, and Bruce Railway, I beg to say 
that they have been quite satisfactory. k y 

“The regular loads taken by them up gradients of 1 in 60 
consist of fifteen cars and a van; the cars weigh each 
10,500 Ib., and carry 20,000 lb.,'and the van weighs 14,000 lb., 
or a gross load of 210 tons. The mechanical superintendent 
informs me that he considers they are capable of taking 
three more cars, but it is rather too severe a strain upon 
them to have to keep up steam to such a high pressure as 
is required when they are so heavily loaded. Upon this 
railway we run for nine miles out of Toronto by means of a 
third rail over the Grand Trunk Railway up a gradient of 1 
in 100, known as the Scarborough grade, and our Fairlie en- 
gines with four cylinders (11 in. by 18 in.) take heavier loads 
up this grade than the largest Grand Trunk engines, not only 
a larger paying load, but also a larger gross load. ; 

“It may, perhaps, interest you to learn that your engines 
have shown themselves firstrate in snow, running through 
drifts of 4{t. or 5 ft. in depth at a speed of twenty miles an 
hour. 

“ During the six months ending December 31, 1872, the 
Fairlie engine on the Toronto, Grey, and Bruce Railway, 
made an average mileage of eighty miles a day, running 
6.18 miles for every hour in steam; the car mileage due to 
her amounted to 169,264 miles, or 13.43 car miles for every 
engine mile. 

* The cost of running this mileage was, in wages, fuel, 
small stores, and repairs, 2803.12} dols., of which 164.00 dols. 
was incurred by an accident to the - by getting off the 
rails at a switch, which was misplaced. If this is deducted 
the cost of running 169,264 car miles is 2639.12} dols., or 
0.0156 dols. per car mile. 

“ Our ordinary large engine gave the following result for 
the same period. Average mileage per day 74} miles running 
5.80 miles for every hcur under steam; the car mileage due 
to her amounted to 166,997, or 11.60 car miles for every en- 
gine mile. 

“ The cost of running this mileage, in wages, fuel, small 
—— and repairs, was 2618.07 dols., or 0.0157 dols. per car 
mile. 

“ You will see from this comparison that the speed of the 
Fairlie was about ‘7 per cent. greater than that of the other 
engine, the load per engine mile being, at the same time, 15} 
per cent. more; while the cost per car mile was a trifle less. 

“T am, Sir, yours faithfully, 
“ (Signed) Epmunp Wraaas, Chief Engineer, 
“T. G. and B. and T. and N. Rys.” 


“ COMPOUNDING” OLD STEAM ENGINES. 
To rue EpirTor or ENGINEERING. 

Srr,—As a subscriber to your paper almost from its com- 
mencement, I hope you will permit a few words in reference 
to the paragraph in your article on “ Steam Engine Economy” 
in your paper of the 2lst inst. Two of my friends in May, 
1870, took out a patent (No. 1251, May 2) for compound 
engines, on the trunk plan, and have had two pairs of engines 
made. 

The first pair had cylinders 18 in. diameter and 16 in. stroke, 
with trunk 13in. diameter. These engines were put into an 
iron vessel, and ran from Liverpool to Lancaster and back, 
the run taking on the average about 20 hours, the coals used 
for the run being generally 2 tons. The engines ran 
126 revolutions with 30]b. boiler pressure, and about 20 in. 
vacuum. This vessel was lost more than four years ago, her 
cargo (petroleum) having fired whilst she was a few miles 
from Liverpool, and she now lies in the channel near 
Formby. 

The second pair made are of the same dimensions given 
above, and have given the same results ; they are fitted in a 
wooden vessel which had ordinary high pressure engines with 
15 in. cylinders, and for which the boilers were not sufficient 
to supply steam. The boilers were, however, left in the 
vessel, as was also the screw shaft and propeller, the 
blades of which were widened 7in. each by boiler plates 











[rivetted on to them. The engines ran 125 revolutions, 





——_ 
the boiler pressure was kept at 30 Ib. with casy firin 
the a ran much faster than before. 8; and 

No indicator cards were taken, though at my pr 
tion to the owner, he is now about 4 have pe 7 ~ 
The vessel is now in the Canning Docks, Liverpool] and be 
has promised to run her at an carly day for he gan 
-_~ present owner does not work her, merely holding her for 
sale. 

The writer in The Engineer seems to think that he was 
the first person to propose the addition of a trunk on the to 
of the piston of an ordinary condensing engine, for the 4 
pose of making the engine intoacompound one. One _ 
friends having a pair of side lever engines with eylinder 
297 in. diameter and 3 ft. 9in. stroke, which he took out of g 
vessel belonging to him, has estimates that were made two 
years ago for converting these engines in the very manner 
that “ o” thinks he was the first to propose. 

In Nystrom’s ‘‘ Mechanics” (Philadelphia, 1864), page 265, 
there is a description of engines on this plan, with a sketch, 
No. 320, of eylinder and piston. He says, “they were intro, 
duced by Mr. Carlsund, and are extensively used in Sweden, 
being well suited for gunboats.” 

The patentees believe that their mode of making these 
engines is novel, and as far as can be judged in the absence 
of diagrams, these engines have done well, are very economical 
with fuel, and easily handled. 

lam, Sir, your obedient Servant, 
W. J. Buacxsvry, 

13, Liversidge-road, Tranmere, Birkenhead, 

February 24, 1873. 








NOTES FROM THE SOUTH-WEST. 
Neath Harbour.—The proprietors of the Neath and Brecon 
Railway Company have approved a Bill for improving and 
enlarging the port and harbour of Neath. 


Proposed New Bridge at Swindon.—A meeting has been held 
at New Swindon to take into consideration the advisability 
of erecting a bridge over the Wilts and Berks Canal, leading 
from Fleet-street vid Milford-street into Wellington-street, 
a much more direct route to the Great Western Railway 
station than the present one through London-street and 
Station-road. 

South Wales Atlantic Steamship Company.—A second 
steamer for the South Wales Atlantic Steamship Company 
has been launched by Messers. Simons, of Renfrew. She 
is named the Pembroke, and her burden is 2400 tons. Itis 
said that another line of steamers is to be run between New 
York and the Bristol Channel in competition with the South 
Wales Atlantic Steamship Company. 


Pembroke Dockyard.—The Seaflower, a wooden gun-brig 
intended for the instruction of naval cadets in the art of 
seamanship, was launched on Tuesday. She is a handsome 
little vessel. 


New Iron Works.—There is a rumour that the Dowlais 
Iron Company are negotiating for a piece of land on the 
East Moors, for the erection of works for smelting iron ore. 
It is positively stated by the company that they will abandon 
their iron mines at Dowlais ; and as large quantities of iron 
ore are being imported to Cardiff, the East Moors will be 
very suitable for the purpose. 


Gas at Wincanton.—The price of gas at Wincanton has 
been advanced from 5s. to 8s. 4d. per 1000 cubic feet. This 
is an advance with a vengeance. 


The Gauge Question in the West.—The Bristol and Exeter 
Railway Company is beginning to discuss the question of the 
conversion of its gauge. Nothing, however, is to be done 
at present. The cost of the conversion is estimated at 80,0001 


The Great Western in Wales.—The Great Western Rail- 
way Company proposes to expend 30,000/. for additional a¢- 
commodation at Swansea and Neath. Of the junctions st 
Cardiff with the Taff Vale Railway, one is ready for me 
manent way, and the other will be completed in June. 
doubling of the Vale of Neath section at Hirwain 1s com 
pleted. 

Labour in South Wales.—A meeting of men remaining 
strike in South Wales was held at Merthyr on Monday. It 
was agreed to submit to Mr. Menelaus, as a basis for the con- 
clusion of the dispute, that the Dowlais workmen should re- 
sume work from the 26th inst. to March 12th at the 10 of 
cent. reduction ; that from that date until April 1st the ~ 
wage rate be resumed ; and that from April Ist the bins 
advanced 10 per cent. The proposal was laid before . 
Menelaus, but that gentleman refused to entertain it. 

The Royal Engineers.—Captain J. C. Mesghenmt hss 
been removed from the surveying service of the Royal Engi 
neers at Southampton to Chester. 

The Forest of Dean.—On Friday, the colliery proprietors 
of the Forest of Dean advanced the price of their coal og 4 
ton. This makes an advance of 7s. per ton within 
fortnight. A few days since colliers’ wages were 
in the Forest of Dean to the extent of 10 per cent. 


Iron in Devonshire.—An extensive and valuable | 
iron ore has been discovered by Mr. Allan Granger, 
ntleman on the Wallcott estate, the property © ining 
‘oltimore. The discovery has been made at a spot wes 0 oad 
the Devon and Somerset Railway now in course of — “ 
tion. Hitherto no iron ore has been worked in North 4 
Signalling on the Great Western.—The Gross We 
Railway Company proposes to expend 41,0002. "he - 
telegraph for signalling and locking apparatus fo - the 
Special machinery has been provided at Swindon 
rapid manufacture of locking gear. nis 
Potteries, Shrewsbury, and North Wales Reena 
company is endeavouring to procure additional ro oS « 
When it is obtained, a material accession of traffic is 
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(For Notice, see Page 157.) 
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THE EAST RIVER BRIDGE,U.S.A. 


TRANSVERSE SECTION OF THE NEW YorRK CAISSON, 
Colonel paitioenstitiln A. enaeannal Engineer. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to Mr. GEoRGE EpwarD 
Harpine, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, MR. CHARLES GIL- 
Bert begs to state that subscribers in the United States 
can be supplied with ‘* ENGINEERING” from this 
office, post free, for the sum of 1/1. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
for this Journal (delivered post free) will also be 
received by Mr. HARDING, at the New York office 
above mentioned, at the rate of $9.30 present 
currency. 








NOTICE OF MEETING. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 4th, at 
8Pp.M. Continued Discussion on “ The Relative Advantages of the 
pe Gauge and of the Metre Gauge for the State Railways 
of India,” 
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We publish with this number a two-page lithographed sheet 
of the New York Caisson of the East River Bridge. The 
continuation of the description of this work is unavoidably 
postponed until next week. 
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IRONCLADS WITH COAL-TANK ENDS. 
THE system of constructing ironclads without 
amour at the ends, and yet with means of avoid- 
we loss of buoyancy in case of perforation, was 
briefly discussed in a recent number of ENGINEERING, 
mM connexion with the proposal of Mr. Reed to 
ey the ends as water-tanks (which, being already 
ull of water, could not by any possibility be de- 
wage of a buoyancy they never possessed). We 
then pointed out that such tanks, when perforated 
> flooded, would weigh far more than the armour 
¢y saved, unless filled previously with some sub- 
Senin which should prevent or limit the inflow of 
a t; that neither filling the tanks with cork, nor 
roy pf subdividing them into air-cells, is likely 
é effectual in preventing such inflow ; but that 
ae of coals as a filling for the tanks—in other 
wae making them into coal-bunkers— offers a 
that wiory solution of the question. It appeared 
=e y filling the tanks with coals, there would 
pl a be room in them for the admission of 
than a third of the water they would hold if 





viewed only as water-tanks, while the coals, 
being simply moved from one part of the ship to 
another, would add nothing to the total weight 
carried. In fact, a considerable quantity of armour 
would be saved, at no greater cost than a re- 
arrangement of coal bunkers, and the liability to 
take on board, as the result of severe and rather 
problematical injuries, a not very formidable 
quantity of water. It will assist to make this point 
clear if we compare a vessel so constructed with one 
built upon the ordinary plan, and for this purpose 
select the Fury, as the latest and most powerful of 
the ironclads. But the comparison will apply 
solely to weights, there being reasons, to be referred 
to later, which make it impossible to apply the 
system to the present Fury, or to any vessel pre- 
cisely like her, and which, by necessitating other 
alterations, might perhaps be found, in a new design, 
to lessen, to some extent, the saving effected by 
the removal of armour. Nevertheless the com- 
parison is instructive, as showing the grounds upon 
which the proposed system bases its claims to at- 
tention. 

The side-armour of the Fury extends from stem 
to stern, and reaches, on the average, to nearly 6 ft. 
below water (and much more near the spur). At 
the ends it rises only 3ft. or 4ft. above the water-line, 
at which height the hull is closed in by an armoured 
deck. ‘The central part of the ship rises 7 or 8 ft. 
higher, forming a breastwork or battery, upon the 
upper deck of which are the turrets. The breast- 
work is the full width of the ship, but is rounded at 
the ends. Its greatest length, which is somewhere 
about 180 ft., is therefore measured along the 
middle line of the ship ; its sides, formed by carry- 
ing up the midship part of the side armour, probably 
do not exceed (each) 150 ft. in length at the most. 
The ends, owing to their curvature, and the great 
beam of the ship (62 ft.), probably measure as much 
as 75 ft. each, or 150 ft. for the two ; 450 ft. is there- 
fore the probable circuit of the breastwork. The 
length of the ship is stated in the tables of dimen- 
sions, published with the Report of the Committee 
on Designs, as 320 ft. between perpendiculars, 
which—allowing for the overhang at the stern and 


.| the curvature of the sides—gives about 700 ft. as the 


circuit of the water-line, or the length of the present 
armour belt upon both sides. Of this only 300 ft. 
would appear to form part of the side defences of 
the breastwork, and of the engines, boilers, maga- 
zines, and other vital parts collected within it; 
400 ft. may therefore be taken as the length of that 
part of the armour belt which lies outside the 
breastwork, and which may be dispensed with if 
the ends are converted into water or coal tanks, 
The average total depth of this portion of the belt 
is apparently between 9 ft. and 10 ft.; giving it a 
probable area of 3800 square feet. The total depth 
of the 300 ft. of side armour in wake of the breast- 
work is about 17 ft. (the ship is to have, it is 
stated, nearly 12 ft. freeboard amidships), giving 
5100 square feet. The ends of the breastwork, 
forming two bulkheads rising about 8 ft. above the 
armoured deck, and already estimated to have, 
jointly, a length of 150 ft., will give about 1200 
square feet. The two turrets, if assumed to have 
a circumference of 100 ft. each, and a height of 
7 ft., will add 1400, and the pilot tower possibly 
500 more. These are mere approximations, but it 
is probable that the armour covers in all about 
12,000 square feet, of which about 3600, or nearly 
a third, may be got rid of (less an important de- 
duction to be noticed presently) by changing the 
ends into coal tanks. This third part of the surface 
does not, however, stand for a third part of the 
weight. ‘That it does not is our main ground of 
complaint against the present system, which leads 
inevitably to the use of thin and untrustworthy 
armour at the ends. Though the 3800 square feet 
of armour to be removed probably include, just 
forward and aft of the breastwork, some of the 
thickest plating in the ship, its average thickness 
must be considerably less an that of other parts ; 
hence it will be unsafe to reckon upon saving more 
than a fourth of the weight of the armour and back- 
ing by abolishing side armour at the ends. (The 
“ends,” as before explained, are taken to mean 
those parts which lie outside the breastwork, and 
include four-sevenths of the entire water-line.) In 
the statement of the weights of the Fury, pub- 
lished at page 303 of the Report of the Committee 
on Designs, the armour and backing, excluding 
deck armour, but including (apparently) the fram- 
ing, &c., of the turrets and pilot tower, stand for 
3000 tons. If the important addition since made to 


the thickness of the armour be assumed to be equal 
to the weight of the turret framing, and 3000 tons 
be still regarded as the total weight of the armour 
and backing, exclusive of deck armour (no doubt an 
under-estimate), we get 750 tons as a tolerable safe 
estimate of the weight of the armour and backing 
a or with. 

The first step, then, is to remove this 750 tons 
of side armour, or belt, lying forward and aft of 
the points where the curved bulkheads forming the 
ends of the breastwork join the sides. ‘The ar- 
moured deck, now 3ft. or 4 ft. above water, must 
also be removed, but replaced some 6 ft. below the 
water-line, to cut off the lower part of the ship 
from injury from shot or shell which may effect an 
entrance between wind and water. The ordinary 
light deck next below the water-line must go 
through the reverse process, and be raised to a 
position level with the water. ‘The space between 
these two decks will then form, on Mr. Reed’s 
system, the water tank ; on the modification of it 
with which the name of Mr. Michael Scott is asso- 
ciated, and to which we are now directing atten- 
tion, the coal tank or bunker. 

The ends of the breastwork at present are only 
about 8 ft. high, that being about the distance be- 
tween the level of the armoured deck and the 
top of the breastwork. When the armoured deck 
has been lowered 9 ft, it will be necessary to con- 
tinue the ends of the breastwork to a like depth, or 
an unprotected gap will exist at each end of the 
breastwork or citadel, both above and below the 
water-line. The two ends having a united length 
of, say, 150ft., the weight of the armour to be 
added may be easily calculated, on the assumption 
that it is to be in two strakes, the upper one, corre- 
sponding with the water-line strake in the side 
armour, of 14in., and the lowerof 10in. Allowing 
for backing, the weight should be about 350 tons, 
leaving a net saving of about 400 tons of armour 
and backing, or at least 20,000/., by adopting 
either the water or coal-tank plan. The value of 
this saving, regarded as a means of adding in other 
directions to the ship’s warlike efficiency, depends 
mainly upon the amount of water which, by reason 
of the now defenceless state of the ends, she may 
be rendered liable to “‘ imbibe” in action. 

Estimating roughly the area of a deck measuring 
330 ft. by 62ft., deducting therefrom the area of 
the breastwork, 7. ¢., a space with rounded ends 
180 ft. long and 62 ft. wide, and multiplying the 
remainder by 53, the assumed average internal 
depth of the tanks in feet, we get a cubical capacity 
in the tanks equivalent to the stowage of about 
1100 tons of sea water, or (in round figures) 
900 tons of coal. Now, the possibility must be 
faced, whatever may be thought of the probability, 
of both end tanks becoming completely full of 
water, so far as room is left for it, and it is clear that 
there is no gain in saving 400 tons of armour if it 
involves the possible admission of 1100 tons of 
water, If the ship intends to go about with empty 
tanks, liable to this prodigious inflow, she had 
better not attempt the system. But if she relieve 
her bunkers of 900 tons of coals, and stow them in 
the tanks—which are divided into suitable water- 
tight compartments, with due regard to convenience 
of stowage and facilities for handling the coal—the 
utmost amount of water she will be liable to take on 
board, through the malice of enemies, will just 

all shuri of 400 tons, or the weight of armour saved, 

his is the extreme quantity of water which can 
be contained in the interstices between 900 tons of 
coal, 

The remainder of the coal supply would be kept 
in bunkers below, ready for immediate use, and 
these would be replenished (by means the mechanical 
arrangements of which offer no serious difficulty) 
from the larger stores in the tanks. The ship, of 
course, might chance to go into action after the 
consumption of 900 tons of coal had left her with 
empty tanks. But in this case, however willing 
she might be to avail herself of lightened draught 
when not in action, her first preparation for 
battle would naturally be to lower herself to 
proper fighting draught by the voluntary ad- 
mission of 900 tons of water to the tanks. The 
worst the enemy could do, therefore, would be to 
letin 200 more. From 200 to 400 tons, according 
to the state of the bunkers, is thus the amount of 
water which might be admitted through damage re- 
ceived in action. As the tanks would be much sub- 
divided, and would lie wholly below the water-line, 
it is very improbable that such amounts, or even 





half of them, would ever be admitted in practice, 
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and we are of opinion that some considerable part 
of the saving of weight—say half, or 200 tons— 
might safely be re-applied in thickening armour 
elsewhere, or in other useful additions to the power 
of the ship, This would still leave her floating 
200 tons light at ordinary times, which would en- 
able her, when employed on service not involving 
fighting immediately on leaving port, to increase 
her coal supply to that extent. In the unlikely 
event of the tanks receiving such e as to 
admit 200 tons of water, the ship woul merely 
be brought to her proper draught; while in the 
hardly conceivable event of the tanks becoming 
entirely flooded during an action fought before 
any consumption of coal from the lower bunkers 
had taken place, the worst that could happen 
would be the extra immersion of the ship KK 
say, 5 in. We even doubt whether the whole 
saving of 400 tons might not be well applied in 
thickening the remaining armour, the risk of letting 
in any serious quantity of water being small, the 
consequences probably not very important, and the 
gain in fighting efficiency in other directions enor- 
mous. There is no need for us to attempt to point out 
what a present of 400 tons of weight would enable 
her constructors to do for the Fury; but it is cer- 
tain that an increase of armour from 14 in. to 16 in. 
would by no means exhaust the list of possible im- 
provements. Even a present of the 200 tons before 
mentioned would work wonders—while even if no 
part of the weight and money saved were thus re- 
applied in improving the ship, we should consider 
her far more efficient than before. » Instead of half- 
protected ends, inviting attack, and a source of 
perpetual danger, she would have ends which 
neither had nor needed any defence at all, and 
which would cease as entirely to be a source of 
anxiety as though they had no existence, or were 
clothed in mail of infinite resisting power. And 
there would be 20,000/. in hand. 

In Mr. Michael Scott’s pamphlet it was proposed 
to fill the end tanks with patent fuel, moulded in 
close-fitting blocks. This would dispose of all 
difficulties about admission of water into the inter- 
stices of the fuel, and would insure the reapplica- 
tion of all the weight saved to increasing the 
efficiency of the ship. But it isa mistake to com- 
plicate a wide question with small novelties of 
detail, Patent fuel must be left to win its own 
way, and all that need be said is that when ships are 
constructed with coal tank ends, a new argument 
will be furnished for using it. 

There are many points to be considered, as we 
have already remarked, besides saving of weight. 
Some of these have reference to the convenience of 
placing the principal coal-bunkers in such a novel 
position. But objections on this score are easily 
met; in fact, the balance of advantages seems to 
lie with the new system. ‘The raising of the centre 
of gravity is another point demanding attention, but 
we do not believe that the centre of gravity of 
the Fury would be raised more than three or four 
inches by the changes proposed, So far as con- 
cerns stability, while the end structures are intact, 
there is no reason why the Fury should not be 
altered to the new system at once, with just such an 
increase of beam as might, we presume, be given 
even in this late stage of her progress. But it is 
otherwise as regards her position when the tanks are 
perforated, and the superstructures above them 
shot away or greatly injured, so that the water can 
flow freely in and out of the parts above the 
armoured deck as the ship roils. When this 
happens she must depend for stability entirely upon 
the armoured citadel amidships, and the ends can 
only be regarded as tending to upset her, the buoy- 
ancy of those parts being then all down below, and 
the weight "p above, to use the famous Fishbournian 
argument, It is certain that the Fury could not, 
from this cause, be safely altered to the tank system, 
and that, if we are bound to contemplate the com- 
plete wrecking of the unarmoured portions, any 
vessel designed upon the new system must de 
widely from the Fury’s proportion of length to 
hy and must differ from her in other matters as 
well. 

The results of the foregoing comparison, qua 
weights, between the Fury as built and the Fury as 
altered, though satisfactory as far as they go, must 
be taken as tentative only, the further question re- 
maining to be considered, How is the superiority 
of the new design affected by the general revision 
needed to adapt it to the alte conditions of 
stability ? 





THE PHOSPHATE SEWAGE COMPANY. 


Ir had become our duty in two preceding articles 
to criticise the reports made to the Metropolitan 
Board of Works by their consulting engineer and 
chemist as to the results of trials of the A B C pro- 
cess at Crossness. We entered into extended de- 
tails, both as regards the efficiency and cost of that 
process in the treatment of the South London sew- 
age. The conclusion at which the Metropolitan 
Board arrived finally, was to stop the supply of 
sewage to the Native Guano Company, and to in- 
sist on an early removal of their plant, &c., from 
the Crossness station.* 

It would seem that the Fates have been very un- 
propitious to all the sewage schemes extant. Irri- 
gationists, actually in operation, have recently had 
the land so flooded, owing to excessive rainfall, as 
to render sewage a drug. Irrigation schemes in 
prospect have had a similar fate. Two chemical 
schemes have had recourse to the Court of Chan- 
cery. One grand and comprehensive scheme for the 
chemical treatment of the sewage of Berlin in _ 
ticular, and Germany in general, has passed from 
the platform of limited liability companies like a 
still-born babe, too frail to bear the wear and tear 
of vital existence ; and the only other prominent 
scheme, excepting the Native Guano Company, 
has had to pass through a severe ordeal, on which 
we propose to make a few observations. 

At page 46, ante, we made some brief remarks on 
the Phosphate Sewage process, the nature of which 
was there explained, and statements made as to the 
extent of operations which had been effected by the 
company to carry out the process, which, like the 
ABC process, was intended to entirely purify the 
sewage, and produce a highly-fertilising manure of 
very much greater value than that which the Native 
Guano Company proposed to, or stated to have pro- 
duced for poe me te purposes. In concluding 
our remarks on the Phosphate Company, we stated 
that the concern was in the hands of a committee of 
investigation in reference to the state of its affairs. 

The result of this investigation is now in our 
hands, as disclosed at a meeting recently held at the 
Cannon-street Hotel, and from the report of the 
Committee of Investigation previously issued, and 
‘‘ taken as read,” at the meeting. It appears that 
in 1869 two private individuals visited San Do- 
mingo, and obtained a concession of the guano that 
could be got from the Isle of Alto Vela, on certain 
terms, one of which was that a minimum of export 
should be made of 10,000 tons annually. Even- 
tually the Phosphate Sewage Company was formed 
(in 1871), with a nominal capital of 200,000/., and 
the concession made to the first parties was pur- 
chased by that company for 65,000/. It appears, 
however, that previous to this purchase the right 
of concession had become void, or, at least void- 
able, through the original terms of the agreement 
not having been carried into effect, the minimum 
amount of 10,000 tons not having been exported 
by those who had the concession of the guano in 
the Isle of Vela between 1869 and 1871. The 
practical result is easily arrived at. The share- 
holders were informed, at the meeting held on De- 
cember 19, 1872, that the San Domingo Govern- 
ment had closed the whole agreement as void, and 
consequently, so far as present appearances go, the 
purchase effected by the company is not worth the 
paper on which the concession and the agreements 
between all ies were written. 

Between the formation of the Phosphate Com- 
pany and the present lock of its affairs, its directors 
and those of the Native Guano Company ran a 
neck-and-neck race to secure foreign concessions 
for the treatment of sewage. Both of these com- 
panies aspired to the prize of Paris, but, like the 
case of Paris of old, disappointment was the fate of 
one company in regard to decision. The Phos- 
phate Company obtained a nominal concession of 
the sewage of that city, and a conditional agree- 
ment to be paid the munificent sum of 250,000/., 


part | distributed over twelve months; but subsequently 


the sum was altered to 150,000/., down in cash, for 
the use of their patent. We should have thought 
that any sensible body of shareholders would have 
jumped at the latter offer, considering that the 
latter sum proposed to be paid them was equal to 
three-fourths of the nominal capital of the com- 
pany, but much exceeding the capital actually 
called up. Strange to say, however, the offer was 
rejected. At an extraordinary meeting, held on the 





* See ante page 100 and page 137. 





16th of March, 1872, it was suggested as advieu, 
to receive the 150,000/. down, by reason of 

litical and other conditions of France Tendering 
it problematical as to whether the deferred 
ment of 250,000/. was likely to be carried = 
This sensible suggestion was negatived bya poll of 
the shareholders on the 25th of March. Meanwhil. 
the shares of the Phosphate Company rapidly ad, 
vanced in price, becoming at a very large premium, 
When, however, the poll was declared, the Proposi. 
tion for accepting the immediate payment was foun4 
to have been rejected by a majority of over thn 
to one. The present we of the shares is a tri. 
more than one-half of the nominal price, Or, say 
5/. 10s. to 5/. 15s. for each 10/. share, and gtij 
drooping in the share market. 

As might have been expected the recent meet; 
wassomewhat angry in its character, for philan 
is most liked in its silver slippers; and here i 
must be borne in mind that the modern 
schemes are put forth, according their pros 
not so much for the benefit of the sharehol 
but for that of the world, a nation, a city, a yi 
or farmers, according to the flexible extent of the 

hilanthropic feeling of their promoters, Truly, 
Fimited liability in cash ‘and credit seems to foreshadow 
a millenium of social prosperity whether as reganis 
health or wealth. We do not intend to investigate the 
justice of the censure heaped on certain individuals 
of the Phosphate Sewage Company, but we may 
justly ask how it is that such agreements which 
seem to have been entered into, could ever haye 
been assented to by any ordinary business man, 
We can quite understand how the outside public 
can be deceived by appearances, but when in this, as 
in many other cases, a comparatively slight exani- 
nation into the basis of the whole affair would have 

ut matters in a true light, if ordinary intelligence 
had been used, we are puzzled to know how the pre- 
sent state of affairs has been arrived at, 

The shareholders at the recent meeting seemed 
to be of the same opinion, as its result was an im- 
mediate change in the directorate. An excellent 
piece of advice was given by one shareholder 
during the discussion. He recommended that men 
should be placed on the Board who understood 
something of chemistry, and not those who had to 
depend for all the information they required on ex- 
periments and chemical analyses which they scarcely 
understood when they read them. But even the 
adoption of this advice might lead into serious 
error, for we have known a Board, absolutely igno- 
rant of chemistry, insist on the managers of their 
respective works adopting a universal system of 
sewage treatment, in reference to the chemicals to 
be employed, without the slightest regard to the 
alternating circumstances of weather or rainfall, 
local conditions, &c. 

A recent heavy failure in the mercantile world 
may possibly throw still further light on the actual 
position of the Phosphate Sewage Company, and 
we shall await with much interest the revelations 
that may be made. We have nothing whatever to 
do with the internal quarrels of the directors and 
shareholders of any companies, But as these are 
in reality public property, inasmuch as they ap 
to the savings of the nation for their capital, they 
can expect nothing more than impartial justice 
the criticism that must be applied to their proceed- 
ings, and this they shall have without favour or 
prejudice at our hands. 


STEAM ENGINE ECONOMY. . 
Tue series of articles ‘On Means of Reducing 

the Consumption of Fuel by Old Steam Engines, 
now appearing as frontispiece articles in The Ex- 

incer over the signature ‘@,” has reached the 
third week of its existence. Article No, IL 
ended with the promise, “ We must reserve for 
another article the consideration of the proportions 
which should be given to the trunk.” This promise 
is kept by the following words in last week’s article: 
‘It is of the utmost importance that the work done 
during the down-stroke should be as nearly a8 po 
sible equal in amount to that done during the ™p- 
stroke ; but to save space and simplify matters Pa 
shall not attempt to give here any formula fore 
termining the proportions of the trunk. W owe 
simply state that the best results will be ob’ 
when steam of an initial pressure of 55 lb. is work 
nearly full stroke on the annular piston, while 
same steam is expanded four times, or little more, 
during the up-stroke, In other words, the ~ 
the trunk should be three-fourths of that of 
piston.” That is, the area of the annular spac? 
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rome u of the area of the underside of 
should a or k-groume cylinder should be 
Sr arth of the capacity of the low-pressure cy- 
one-foury at in his first paper “ 2” said “ it appears 
Linder. result will be obtained when the small 
pe der has half the capacity of the large cylinder 
? steam of 50 1b. pressure is cut off at about one- 
third of the stroke.” Alsoin No. II. paper he wrote 
sé we are disposed to believe that in cases where a 
considerable augmentation of power is admissible 
the small cylinder should be wise made about 
one-half the capacity of the large cy der when the 

ressure is about 50 Ib. on the square inch.” 

e will surely admit that the higher the initial pres- 
sure the higher, with profit, may be the rate of ex- 

sion, | But here “2” has increased the pres- 
a 5 Ib., and reduced the ratio of expansion from 
¢ times to 4 times, and, fortunate man! he still ob- 
tains the “ best results.” He goes into the arithmetic 
of the question most minutely, using, he says, only 
the simplest expressions, but only to show that he 
knows nothing at all about it. After calculating 
the effective pressure on the down-stroke, he 
roceeds to calculate the average pressure per square 
Fch on the effective area of the piston on the iy 
stroke thus: ‘The average gross pressure 5 
therefore, be 
Lxhyp. log. 1.3870 _ 4) g 1p.» 

The first sign of multiplication is evidently a 
misprint for the sign of addition. The hyp. log. 
1,38 is, as we explained last week, ‘ ’s” way of 
writing “‘ hyp. log. 4.” He does not mean to multiply 
only that quantity by 70, although, after the mis- 

rint is corrected, that is the only meaning any one 
ving taken a first lesson in algebra would under- 
stand from the way in which the equation is written. 
Let us alter this to express what ‘‘ O” meant, 
oo 4.80. 

We hope “ 2” will understand this, and not make 
the same _ te th again, for we have been writing 
for his benefit, and we really want to get some 
credit for the improvement we hope to effect in 
him, even although his horse power should be dimi- 
nished by the alteration. 

Now is the result, 41.61b., correct? Wesaid last 
week that ‘Q” had not the slightest idea as tohow 
he could calculate the average pressure on the low- 
— piston of a compound engine, and he comes 
orward most conveniently for us to prove that we 
were quite right in our opinion. The above calcu- 
lation, as our readers very well know, ought to have 
been “UP-OE-4 579 = 72° x 70=89.2 Ib. 

The error he has committed is, that he has for- 
gotten that the unexpanded steam was used on the 
down-stroke, and that on the up-stroke he has onl 
the expansion, not the full-steam part of the wor 
to deal with ; or, in other words, only the hyp. log. 
4, not 1+hyp. log. 4. The 1 is the unexpanded 
effect, and = mute — into account for the 
pressure on the down-stroke. 

He starts with the postulate: “It is of the ut- 
aa Se ge the work doneduring the down- 
stroke sho é@ as nearly as possible equal in 
ed rg — dusiag the ep-sirehe” He 

cwates the mean effective pressures to be 

31,097 Ib, on the down-stroke, pot 25,083 Ib. on 
oe and mays, «The difference, it will be 
» amounts to 6000 lb., but this is quite near 
—— all putea purposes.” Are nh we under- 
ss conte changed his views while he was 
ha ree di — a — that he was “ disposed 
the up and drnnstethe. rf tt rid tena 
res + wrote the first of these sentences, and that 
bevinnin 20%, 88 far as the second one he was 
meteal” to feel “ disposed to believe” that for all 
ith ical purposes it would be quite near enough 
We aye be 24 per cent. more than the other. 
to tell ; > aith is still on the stretch, for we have 
effect of th at (even neglecting as he has done the 
pt e - ansion in the intermediate ports and 
cathe 2 a would still further reduce pressure 
ke is - * 2 e) the average pressure on the up- 
enw say wi eee but only 16,357 Ib. Will 
Gene om ithe the utmost importance that 
in amount ; by tm be as nearly as possible equal 
adopted a aoa proportion of trunk we have 
16,357 Ib 4 th ,097 lb. on the down-stroke, and 
be seen, amo ~ up-stroke ; the difference, it will 
hear enough fon 8 to 14,7401b., but this is quite 
"84 for all practical purposes”? We shall 








not beatallsurprised if he does say so, norif heasserts 
that he deliberately wrote 25,083 instead of 16,357, 
believing he would thereby ‘‘ be enabled to convey 
a lesson to the student which, we believe, could not 
otherwise have been so well ht.” 

Our friend “ 9” next 7 to calculate the 
horse-power of the altered engine, and makes it 132 
HP. during the down-stroke, and 106.4 during the 
up-stroke. But as we have explained above, the ave- 
rage pressure is not nearly that he gives for it for the 
up-stroke, and when corrected the horse powers are 
132 during the down-stroke, and only 69} during 
the up-stroke, or 2014 total instead of 266.4, the 
horse power of the original engine. But we have, 
as yet, allowed nothing for loss in intermediate 
app ary and in the steam jacketing of the trunk. 

t is not too much to allow 5 per cent. off for these. 
We mean that this is too little, but we wish to be 
liberal in our treavment of ‘‘:’s” improvement (?). 
The total horse power will therefore be only 191} 
instead of 266.4, Letus now inquire what economy 
would be realised by working the old engine with- 
out increasing the pressure on the piston so much 
as he pro and simply cutting off a little earlier 
to get only 1914 horse power, as in the “‘ improved” 
engine. ‘The average effective pressure would re- 
quire to be 17.93 lb. per square inch, and adding 4 
for back pressure we get 21.93 as the gross average 
pressure. Suppose we cut off at one-fourth of the 
stroke, we — ‘ 

_l+hyp. log. 4 21.93x4 87.72 
Cs. ee 
as the gross initial pressure, or 22 Ib. above the at- 
mosphere. Now, “2” says in his first paper ‘* The 
cotton-mill engines of the Manchester district may 
be taken as representing the type of machinery 
with which we are specially concerned at present. 
They are almost invariably condensing beam en- 
gines, sometimes working in pairs, sometimes work- 
ing singly. The maximum pressure on the piston 
seldom, if ever, exceeds 20 1b. It is more usually 
15 Ib. or 18 lb. The effective vacuum may be 
taken as 12 Ib. to 13 lb. . . . The boiler pressure is 
seldom less than 50 Ib., a reducing valve being 
employed to lower the initial pressure on the 
piston. The consumption of fuel averages 5 lb, of 
good coal per horse power per hour, irrespective of 
that expended in ‘ steaming the mill.’” Now “ ©” in 
effect proposes to bring an effective pressure equal 


to 5 xe =4l Ib, per square inch on the piston at the 








beginning of the up-stroke, it would, however, be 
less than this. Increasing the pressure to 22 lb. 
will make the effective pressure equal to 22+11— 
33 lb. per square inch only, so that we will not be 
straining the engine so much as it would be strained 
by the ‘‘improved” system. To get the same power 
by merely cutting off at one-fourth, using steam of 
22 lb. pressure, the weight of steam per hour, adopt- 
ing ‘‘()’s” extravagant a!lowance of 60 per cent. for 
waste would be 
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But according to ‘‘ 0,” his improved engine on the 
trunk system would use 9248 lb. per hour. The 
improvement in respect to economy will therefore 
be an increased consumption of fuel in the propor- 


pes = L2, or 73 per cent, added. And in 
order to get this result, a trunk has to be added to 
the cylinder, one-third of the horse power of the 
engine has to be sacrificed, and the boiler pressure 
increased to 60 lb. He says with reference to the 
economy he proposes, ‘‘ This contemplates a pres- 
sure of nearly 60 lb. in the boiler. if any boiler is 
already es 50 Ib., it ought to be quite safe 
at 60 lb. If not, the sooner it is made safe the 
better.” Whether it is on account of safety that he 
urges this strengthening of boilers, or whether it is 
that the owners may participate in his offered re- 
duction in consumption from 100 tons to only 173 
tons we cannot say. The Manchester cotton-mill 
owners will, we feel confident, hurry to carry out 


tion of 








his recommendations, and the sooner he has himself 
done in pare the better, for the manufacturing 
towns will be sure to require each a bronze statue 
of the immortal “ 9.” here will this logic termi- 
nate ?—increase the pressure from 50 lb. to 60 Ib., 
for “if any boiler has been supporting 50 Ib. it 
ought to be quite safe at 60 lb.” ill there not be 
greater force then to say that the pressure may be 
raised to 70 Ib., for if any boiler has been support- 
ing 60 lb. it ought to be quite safe at 70lb.? And 
then it may be raised to 80 lb., for “if any boiler 
has been supporting 70 Ib., it ought to be quite safe 
at 80 Ib.” And then it may be raised to 90, 100, 
110, and so on, until we reach the “ 0” pressure. 

In prosecution of this reductio ad absurdum, we 
find that ‘‘ ©” makes a large allowance for waste by 
condensation. He says: ‘‘ Now we have reason to 
believe that the minimum waste of steam in a low- 
pressure condensing engine, with a non-jacketed 
cylinder will be about 60 per cent. of the whole. 
In some cases it is more; in others less; but we 
shall not be far wrong if we assume that the volume 
of steam used per stroke by our 40-in. engine will 
equal the entire contents of the cylinder instead of 
five-eighths of it, The space swept through per 
minute by the piston will be 24,420 cubic feet, or 
per hour, 146,520 cubic feet. The volume of steam 
of a total pressure of 331b. to the square inch is 
754; that of water being 1. Consequently 146,520 
cubic feet of steam represent 1943 cubic feet, or 
121,143.75 lb. of water. The power developed by 
the engine is, in round numbers, 266 horse indi- 
cated ; therefore the engine uses 45.6lb. of steam 
per horse per hour.” But notwithstanding the 
wonderful degree of exactness marked by the .75 Ib. 
at the end of 121,143, this is another blunder, for 
‘¢ ” means only 12,114,375 lb., and 2442 cubic feet 
instead of 24,420, and 194.3 cubic feet instead of 
1943. He says the minimum waste of steam will 
be about 60 percent. of the whole ; but he blunders 
again ; he does not mean that, although he writes 
it; he means that the minimum waste of steam will 
be about 374 per cent. of the whole, or 60 per cent, 
of the portion that is utilised. 

He then proceeds to calculate the cost of the horse 
power in the improved engine, and in dvuing so, he 
makes a blunder of 100 per cent. against the plan, and 
still arrives at an important saving. ‘The following 
is his statement: ‘Turning now to the compound 
engine, we find that the whole admission of steam is 
measured by the space swept through by the an- 
nular piston, The area of thisis 314in. If we add 
60 per cent. for condensation, as before, we may 
regard the area as 500in. The stroke is 84 in. 
Therefore the volume of steam used each stroke 
will be 42,000 in., and per minute 1,680,000 in., or 
914 cubic feet in round numbers, and per hour 
54,840 cubic feet. The steam has an absolute initial 
pressure of 701b., and its volume will be 371, that 
of water being 1. Therefore, 54,840 cubic feet of 
steam represent 148 cubic feet of water in round 
numbers, or 9248lb. of water; but the engine 
works up to 238 horse power; therefore, it con- 
sumes 391b. of water per horse power, and if the 
boiler evaporates 8.5 lb. of water per pound of coal, 
as before, the consumption of fuel would be 4¢ 1b. 
per horse per hour. e saving in fuel will there. 
fore be about #1b. of coal per horse per hour.” But 
‘ 9” has forgotten that he has to fill the annular cy- 
linder with steam on the down-stroke only, or only 
20 times per minute, not 40 times. He says in the 
above, ‘‘ the volume of steam used each stroke will 
be 42,000 in., and per minute 1,680,000 in. ; he has 
multiplied by,40 instead of by 20. He is only 
100 per cent. wrong, and against himself—what 
a poor counsel he would e! The comparison 
would be, correcting only these two blunders, 
19} lb. of steam per horse power per hour by 
the trunk improvement, and 45.6 lb. of steam per 
horse power per hour by the unaltered engine. 
And continuing the reductio ad absurdum—taking 
the evaporation at 8.5 lb. of steam per pound of coal, 
we get 2.294 1b. of coal per horse power per hour 
by the trunk system against 5.36 lb, by the unaltered 
engine! ‘This is something likea saving, 30.6 lb. of 
water per horse power; the paltry lb. per horse 

ower saving he promises is not worth looking at, 
but this should certainly stir up the spinning 
masters, andit should make a millionaire of ‘‘9;” he 
will be knighted at least, and we humbly pray that, 
when he is exalted, he will not forget the valuable 
assistance we have rendered him on this occasion. 

But, of course, we do not mean this, we have only 
followed it out to see what “0” did mean to say, 
but could not. He seems to be able to manufac- 
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ture blunders with remarkable consistency, and to 
arrive at a true result is not a consideration of any 
importance to him. The } Ib. which he has succeeded 
in saving depends about one-half of it upon a wrong 
division, for the ‘‘ 914 cubic feet in round numbers” 
should be 972, even taking his other blunder as 
right; for oxirx” = 486 and twice this, to con- 
form with his blunder, is 972. Applying this cor- 
rection we get 4.91 lb. per horse power in the 
trunked engine and as the other is 5.36, the dif- 
ference is only .45 1b. There are few who would for 
themselves have the patience to ravel out such a 
tangled skein, but we think it our duty to do this, 
for there are many who are at this time anxiously 
devouring everything there is written about com- 
pound engines, and what a pity it would be to 
allow them to be ruined by such rubbish. We 
invite their attention to the following consideration 
of the three problems. First, the unaltered engine 
cutting off at § lb., using steam of 33 lb. gross pres- 
sure, Second, the trunked cylinder using steam 
70 Ib. gross in the annular cylinder, whose capacity 
is one-fourth the capacity of the cylinder, the steam 
being taken as cut off at the end of the stroke as 
in the above, although that is impracticable. Third, 
the unaltered engines cutting off at one-fourth, using 
steam of 37 lb. gross pressure. We will take steam 
pressure in the boiler to be the same in all, 70 lb. 
gross, also the back pressure in all at 41b. _ 

The product of | pr yew by volume in foot- 
pounds of one pound of steam of 70 lb. gross pres- 
sure is 


sq. in. 
in 1b. of 
water. 
relative 
volume 
water—1. 
pres- 


~:8TOss 
8 


“2.31 x 878 x 70 = 61,112 foot-pounds, 

The foot-pounds in one horse power for one 
hour are 

33000 x 60=1,980,000 foot-pounds. 

Using steam unexpanded and absolutely without 
loss from any cause, requires per HP, per hour: 
1,980,000 

61,112 

This is true, not only of 701b, steam, but ap- 

proximately also of steam of any lower pressure 
ywroduced from 70 lb, steam by throttling or wire- 
Soake only, as when steam is lowered in pressure 
by passing through a reducing valve. The above 
applies therefore to all the three problems now 
me us to give the effect of one pound of the 
steam before the cut-off. 

We will, for convenience, adhere to the common 
expansion curve, as ‘‘Q” has meant to do, 

n the first question the cut off is at gths, the 
ratio of expansion is, therefore, 1.6. The effect of 
the steam will be, remembering that 41b. is the 
back pressure 


1+hyp. log. 1.6— 
32.4 
1.276 


per hour exclusive of all waste. 
For the second case we have 


= 32.41b. of steam of 701b. gross pressure. 


4x 1.6 6.4 
tx 1.6 14 47 %&4_1 976 
gts 3" 


and = 25.41b. of steam per horse power 


16 


4x4 
1+ hyp. log. 4—*** =1 +1.3863 - 1®=9.158 
TOTP OE Oa Et 70 


and 32.4 

2.158 
hour, exclusive of all waste. 

For the third case we have 


4x4 2 
hyp. log. 4—*%* — 141.3863 — 48=1.95: 
1+hyp. log. 4-55" = 14 ya 1954 


= 15 lb, of steam per horse power per 


32.4 
1.054 
per hour, exclusive of all waste. 
The area of the piston being 1257 in. and the 
speed of piston 280 ft. per minute, we have 
1257 x 280 
33,000 
sure=horse power; of course the half of this only 
will be taken for the trunked cylinder, 


and =16.58 lb. of steam per horse power 


Xaverage pressure=10$ x average pres- 


33 
First, 1.276 x 1.6 =*Verage pressure = 26.31. 
26.31 x 10g=horse power= 280.6. 


0 
Second, 2.158 x ? =87.765=average pressure, 


referring all to the low-pressure piston. 
37.765 X10§ X$=201.4=horse power. 





Allowing 5 per cent. off for cut-off before end of 
stroke in annular cylinder, we get 190.3 horse 
power. 

The average effective pressure on the up-stroke 


only is 37.765— (29+3 = 15 
y is 37.7 r 4) 


37.7652 — 4.75=13.015. 
The average on the down-stroke only being 24.75, 
if divided over the whole piston. This agrees with 
what was stated above, that the work on the up- 
stroke is to the work on the down-stroke as 52 
is to 99. 


Third, 1.954 x 57 =18.07=average pressure. 


18.07 x 10193 horse power. 

The relative cost of fuel in the trunked and in the 
unaltered cylinder, when giving the same power, 
say, 193 horse power, appears by this calculation to 
be as 15 in the trunked to 16.58 in the unaltered 
cylinder. But we have allowed nothing for the 
loss between the two ends of the cylinder, and for 
the radiation from the trunk. We believe the dif- 
ference between 15 and 16.58 would be wholly can- 
celled in meeting these losses, so that our conclu- 
sion is that the same power could be had at the 
same cost, and without straining any part of the 
engine more in the unaltered cylinder by merely 
cutting off a little earlier, as there would be got 
by adding a trunk, as proposed by “ 9.” 

Let us conclude this paper by making the allow- 
ance for condensation proposed by “‘ 9,” 60 per cent., 
and using the same factor for evaporation, 8.5 lb. of 
steam per pound of coal; let us see whether his coal 
account is correct : 


Case ]., 29:4%1.60_4 78 yp, 


instead of 5a Ib. by ** 2.” 
Case 2., ex = 2.82 1b, 


instead of 48 Ib. by “ 9.” 
But allowing for intermediate losses this would be 
at least =3.12 lb. 


Case 3., eet ass Ib. 


5 
So that there would really be a difference of about 
4.78 —3.12=1.66 lb. per horse power instead of # Ib., 
as stated by ‘* 9.” But the same economy with the 
same power could be obtained by simply cutting off 
a little earlier, using steam of 22 1b. pressure above 
the atmosphere instead of 18. And the Manchester 
millmasters are under no obligation to “0,” for 
they knew that perfectly well before he wrote; but 
as they are not disposed to reduce the power of 
their engine from 280 to 190 horse power, they 
cannot avail themselves of the saving proposed. 
What a libel upon England it is to have such 
specimens of engineering ignorance go abroad— 
three leading articles in succession on the rudiments 
of the steam engine in a paper calling itself The 
Engineer —the first bad, the second worse, the third 
still worse; all of them so bad that their writer 
would have been plucked for either of them at any 
junior examination in rudimentary science. Will 
these numbers of The Engineer be exhibited at 
Vienna? ‘The pupils of the polytechnic schools 
will despise Englishmen who could tolerate such 
rubbish. 








TELEGRAPHY IN 1872. 


THE enormous amount of telegraphic extension 
carried out in the year previous would, it might 
have been imagined, have left little or nothing for 
the year 1872 to accomplish; but the world has 
been far from idle, and whether we glance at home 
movements, or at the rapid strides made by foreign 
nations, or by our own colonies, we find proofs 
that the march of telegraphic progress has steadily 
continued. 

Unquestionably the most important work brought 
to a conclusion during the past year has been the 
successful accomplishment of telegraphic communica- 
tion with our Australian colonies, which event was 
brought to a final conclusion at the beginning of 
the last quarter of the year. It may be in the re- 
collection of our readers that the portion of the 
work undertaken by England was the completion 
of submarine telegraphic communication between 
Singapore (the terminus of the India and China 
submarine cables) and Batavia, and between the 
opposite extremity of Java and Port Darwin on the 
Australian coast. The cable was manufactured and 
submerged within the agreed period, but the 
colonial works in Australia, which consisted of a 


direct overland line of 2000 miles in length, from 


Port Augusta (near Adelaide) to Port Darwin, wy 
anything but near completion ; and at that ‘ag 
from the working ies having commenced fr 
the extremes, but little was known of the extent 
their progress, The cable naturally was prastialy 
useless, but as mail succeeded mail, more 
intelligence was received of the progress da 
work, mene ly of the southern portion. the 
northern, however, progressed slowly, and at le 
news reached us of its entire stoppage. The coun 
was so flooded as to be ah, ng and all y 
was at a standstill from the effects of the 

in the tropical portion of Australia, throu h which 
the line had to be carried. All things, sa 
must have an end, and the flood gradually subsided 
and allowed the construction party to make such 
ren that they got so far south as to bri 
across the gap with horse expresses ; tele 
arrived but a few days old. The op ae 
creased, but some time before the completion of the 
line an accident happened to the cable, and oy 
communication was entirely cut off. Delay natu. 
rally took place in the repair of the cable, and it 
was not until October that the communication wy 
complete throughout, although the land line had 
been finished in the month of August, one year and 
eleven months after it had been commenced, When 
it is considered that the line amounted in all to 9999 
miles, and that an average monthly progress of 
nearly 90 miles was made (working from the two 
extremes) through a country almost entirely w. 
known; where stores had to be carted through 
tracks which had to be previously cleared, where 
sheep and stock had to be driven hundreds of miles 


-|for the support of the staff, it must fairly be ac. 


knowledged that the telegraph engineers in South 
Australia have deserved well of their country. The 
line has been well constructed. under the personal 
supervision of Mr. Todd, the Postmaster-General of 
the colony, who has examined the line from begin. 
ning to end. Communication has been almost m.- 
interruptedly kept up since the date of its first 
opening, and it is to be hoped that the line will ulti. 
mately prove most successful. 

During the past year the several submarine com- 
panies forming the direct submarine route to India 
have amalgamated, under the title of the “Eastem 
Telegraph Company.” ‘The companies absorbed are 
the ‘* Falmouth, Gibraltar and Malta,” the ‘“ Mar- 
seilles, Algiers, and Malta,” the ‘‘ Malta and Aler- 
andria” and the “ British Indian” submarine tele- 

ph companies, possessing altogether a capital of 
3,800,000/. The balance for the half year ending 
30th September last was, after deducting the neces- 
sary expenses, 135,000/. A fusion of interest must 
be productive of good, as much unnecessary outlay 
is thereby saved ; the business is rapidly increasing, 
and the company has already found it necessary to 
arrange for a duplicate cable from Falmouth to 
Lisbon, so as to provide for the additional local 
Spanish traffic. 

They have, however, been somewhat forestalled 
by the India-Rubber, Gutta-Percha, and Telegraph 
Works Company, who have recently submerged a 
cable for the Direct Spanish Company (which, hov- 
ever, has not yet appeared) between the Lizard and 
Bilboa ; it is satisfactory to notice that since the 
laying of this cable the complaints of delays # 
Spanish messages have entirely ceased. 

Numerous extensions of the telegraph have been 
made in Japan under the Government of the Mi- 
kado; the construction and supervision of these 
lines and their working is under the management 
of a special staff sent from England for the purpos, 
and favourable reports have been received. 

The China and Japan Extension Company, whose 
cables have somewhat suffered in the shallow 
Chinese waters, necessitating repairs, have sent out 
more cables, so as to bring Amoy into their tele- 
graphic route ; of the completion of this line early 
news may be expected. . 

Telegraphic extensions have been pushed “7 
forward in Asiatic Russia, and in our colonies, ane, 
in fact, all over the world; while particularly i 
South America, the telegraph is spreading its arms 
in every direction. the 

At the beginning of last year, we announced > 
completion of the several links throughout : 
West Indies, with the exception of the a 
extension from Jamaica to Colon. In laymg of 
section, a mishap occurred, and the com re be 
the cable was delayed until the remain of 
sections had been laid. During the early dow ead 


last year, the work of grappling for the on 





was resumed, and after some months of wo i 
much interrupted by bad weather, the lost em 
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and the communication throughout was 
Unfortunately, this did not last long, 
accident took place during an attempt 
rt of the cable which had faulty in- 


a 
= f the present moment the cable is 


sulation. At 


Use ts Havana and Key West duplicate cable, which 


had worked well for a considerable time, came 
to grief at the time an expedition was trying to 
recover the original cable and relay it. It 1s gene- 
rally supposed that the two events are intimately 
sociated, especially as .a skilled staff, used to such 
work, was not engaged in the repairs. Messages 
are at the present time brought daily from and to 
Havana by steamers, at an increased charge. ; 

The two Atlantic cables and the French Atlantic 
cables have been undergoing some repairs during 
the past year ; the latter had two small faults in in- 
sulation removed—which did not materially affect 
the working—and as the time occupied in the work 
was small the traffic suffered but little. In the 
spring, however, the French Atlantic cable had to 
carry all the work, as the two former cables were 
broken down, and were not repaired until June. 

The Atlantic Company had a ar eg cable 
manufactured and laid for them by the Telegraph 
Construction and Maintenance Company between 
Placentia and Sydney, a length of about 300 miles ; 
they are now freed from a stoppage in their own 
line arising from a fracture in one of the coast cables. 

There is some probability of the fusion of the 
Anglo-American and the French Atlantic Com- 

ies, but in the meantime the latter, during the 
past year, have had manufactured for them by the 
Telegraph Construction and Maintenance Com- 
pany a duplicate cable, which will be laid during 
theensuingsummer. This cable, with the exception 
of a few miles, is complete and a large portion coiled 
on board the Great Eastern; the length is 3616 
miles, and the cable will be laid from the Land’s 
End to Halifax, and thence to New York. 

The high dividends of the two Atlantic Com- 
panies naturally produced some opposition, and the 
Great Western Company made its appearance—with 
Hooper’s Telegraph Works as its contractors—for 
the laying of a cable during 1873 from the Land’s 
End to New York vi@ Bermuda, a length of about 
4000 miles, and with a branch of about 1000 miles 
from Bermuda to St. Thomas ; the latter section was, 
however, for the time, abandoned, The manufac- 
ture of the cable has been progressing throughout 
the year, and above 2000 miles are made, but as no 
shipments have been made, and none appear to be 
in definite progress, we are inclined to believe the 
reports that the original route has been abandoned, 
and that a new route has been proposed for the 
cable already manufactured. 

Some concessions have been obtained between 
Spain and the Brazils, and the above cable might 
come in useful for such an extension. Messrs. 
Siemens are now manufacturing some cables for 
South American coast lines, for which they have 
the concession. 

The Telegraph Convention of Rome was promul- 
gated early in the year, and is generally considered 
satisfactory; the Conference was useful from the fact 
that the various private telegraph interests, which 
are of necessity brought into connexion with the 
different states, had an opportunity afforded them 
for the first time of having a seat at deliberations 
of International importance. 

* At home we have been far from idle; the Past 
Office has been extending its system more and more 
throughout the country; the demand for telegraphic 
correspondence has been so great, that in addition 
to numerous extensions to places hitherto beyond 
the telegraph, the main provincial towns have had 
to be accommodated with an increased amount of 
wires. The slightest attention to the increased 
number of messages, as shown in the usual weekly 
notices published in the journals, would be suffi- 
cient to show that the telegraphic business of 
the country is increasing in a very rapid de- 
gree. ‘The financial results are no less satisfactory, 
and it is gratifying to find that this branch of the 
Post Office is proving equally (if not more) re- 
munerative with the other branches of that wonder- 

money-making department of the public service. 
A completion of a series of cables to the Hebrides 
8 about the only cable work accomplished, with the 
&xeeption of some trifling repairs. In the service 
generally, improvements are being effected, and 
nothing appears to be left undone to bring the in- 
“ruments and plant in use to a state of greater 
Perfection. The latest novelty has been the intro- 





duction of an instrument for speaking doth ways in 
the same wire at the same time; the invention, 
however, is anything but novel. Some trials of 
an apparatus of this sort occurred about the year 
1855, which, having answered perfectly in an ex- 
perimental sense, naturally brought out several 
different apparatus for the fulfilment of the same 
object. A practical trial on a line of some length 
proved them to be of little use, the fault being at 
the time, we believe, laid to the instruments, and 
the matter was dropped; patents and instruments 
were put away, and the telegraphic world went on 
in its accustomed way, improving instruments, and 
developing the general communications—land lines 
especially—which are now generally admitted to be 
everywhere far superior to what they had ever been. 
Things went on quietly until the past year, when a 
whisper came across the Atlantic that a system had 
been patented and adopted for a similar object, or, 
as it was termed over there, dupler working. As 
account came after account it was shown that the 
Western Union Telegraph Company were satis- 
factorily working this system (Stearn’s) over 
some circuits, and that truly the dream of the 
past had turned out to be a reality of the pre- 
sent. The forgotten patents and instruments 
were again looked up, and it was found that, owing 
to the great improvementof the lines, the plan, in our 
own country, was feasible. It was tried, and suc- 
ceeded, and some publicity given to the fact; but 
there is so much technicality connected with the ar- 
rangements that the matter is deserving of a separate 
description ; here we can but give this short notice. 
It is without question a fait accompli, but there are 
certain considerations connected with its working 
that will for a long time prevent its general 
adoption. Manipulation of instruments is purely 
mechanical, and requires no further knowledge than 
that which practice gives us ; here, however, we 
have an instrument, which, whilst requiring the 
ordinary manipulation, also demands electrical 
knowledge and acquaintance with many technicali- 
ties ; the introduction of the duplex working requires 
a specially skilled staff for its successful carrying 
out, they cannot be made in a moment, and of a 
necessity further adoption of such an instrument 
must wait not only for the education of the skilled 
staff, but for many other things also. Its final intro- 
duction on a limited scale is possible and probable ; 
but however small its introduction the benefit 


derived from this system of working must be great, | ? 


as it very nearly doubles the capacity of each wire. 

The past year has seen the close of the first session 
of a newly-established body—the Society of Tele- 
graph Engineers ; a long-felt want has boas sup- 
plied, and the general body of telegraph engineers 
are more closely allied than they have ever been 
hitherto. From the Society’s annual report we find 
that, whereas they started at the commencement 
of the year with only 110 members, that number 
has been increased to a total of 353 members of all 
classes, amongst whom may be found all those of 
any note in the profession. Papers on technical 
points connected with the profession have been 
read, and the proceedings of the Society are pub- 
lished in a satisfactory form, which we are sure will 
be appreciated by the members generally. The 
Society is unquestionably established on so firm a 
basis now, that all the members belonging to the 
profession, or connected with it, will soon find that 
they will, for their own sakes, be induced to join 
it. Its progress has been rapid and sure, and we 
trust that at the end of the present year we may be 
enabled to report that the advance has been con- 
tinued, and that the Society has proved itself not 
only a benefit to the profession, but to the world 
at large. 








THE VIENNA EXHIBITION. 

Wirn our number of February 7th we published a two- 
page lithograph showing a side elevation and section of one 
of the side entrances of the Vienna Exhibition. The two- 
page engraving which we give this week shows a front 
elevation of this entrance (see the right-hand figure), while 
it also shows a front elevation of one of the corner pavilions. 
The positions of these pavilions and entrances will be readily 
understood on reference to the plan of the Industry Palace, 
which we published on page 61 of the present volume, 
while the character of the ornamentation, &c., was fully de- 
scribed in our article on the Vienna Exhibition last week. 








Ustrow Paciric Raitz0ap.—The entire cost of this 
road, including unadjusted balances; was 114,258,535 dols., 
and its bond indebtedness at the close of June, 1872, was 
76,894,512 dols. During the year ending June 30, 1872, 
the earnings of the road amounted to 7,962,170 dols. 


— 


NOTES FROM THE NORTH. 

‘ G , Wednesday. 
_ Glasgow Pig-Iron Market.—The warrant market con- 
tinued very steady at the end of last week, the price ranging 
from 186s. to 188s. 94. On Monday there was more firmness 
shown, and a good business done from 139s. to 140s. Yester- 
day some degree of excitement prevailed, and a large number 
of transactions took place at from 142s. to 148s., closing at 
142s. 8d. The mo pena are larger than was expected this 
week, being 12,312 tons. as against 14,388 tons in the cor- 
responding week last year; and the drain on store still con- 
tinues. To these circumstances and the state of the mining 
districts is to be attributed the great strength of the market at 
present. They are certainly legitimate reasons for an advance 
in value; but, nevertheless, the disast effect of such 
prices on the trade of the country must only be a question 
of time. The undernoted prices for makers’ iron must be 
acted on with great caution. 





No.1. No. 8. 
8. 8 8, d. 8 
G.m.b. at Glasgow deliverable alongside, 143-145 142 6-144 
Gartsherrie me » 9 oo. 165 144 0 
Coltness ... jee! gg | ow 205" 1 O 
Summerlee ose 2 °° ee 165 143 0 
Carnbroe nae! se » oo 160 1480 
Langloan, at Glasgow ,, pa «. 166 1440 
Calder, at Port Dundas s w- 165 144 0 
Glengarnock, at Ardrossan s. oo! SO ae 
Eglinton .. eee oo * ewe 145 142 6 
Dalmellington ... me ” wo. 146 142 6 
Carron, at Grangemouth, selected ,, oe 165 _ 
Shotts, at Leith... ,, » o. 160 1426 
Kinnell, at Bo'ness a pA . 150 1400 
arIron .,. Lp eee ee 141.0 0 
e market has again very strong to ; the openin 
price was 143s. cash, there oan Provews A> 3 a fall to ide. rf 


ten days, closing firmer, 144s. cash buyers, 144s. 6d. sellers. 


Scotch Bills in Parliament.—Mr. Examiner Frere has 
certified that the Midland and Glasgow and South-Western 
Railway Companies Bill, and the G w and South- 
Western Railway (Stobcross yey Bill have both com- 
ay with the Standing Orders, and Mr. Examiner Robi 

done the same for the Caledonian Railway (Carstairs and 
Larbert Junction Railway) Bill and the Edinburgh Street 
Tramways Bill. It is stated that there was no opposition on 
the preliminary stage to the last-mentioned Bill, but judg- 
ing, however, by the bitter spirit which is already showing 
itself in Edinburgh, both in the Town Council and outside of 
it, there are breakers ahead. Negotiations have been in pro- 
gress for some time between the Edinburgh Tramways Com- 
any and the Town Council with the view of avoiding a 
arliamentary contest, bnt they have been broken off, and at 
yesterday’s meeting of the Town Council it was resolved to 
approve of a petition which had been lodged against the Bill, 
and to remit to the Lord Provost’s committee all the neces- 
sary steps for prosecuting the petition before Parliament. 


Glasgow ration Gas—Annual Festival of the Hm- 
loyés.—The Glasgow Corporation Gas employés held their 
annual festival last night. Many of the Town Councillors 
were present. Bailie Moir presided, and in addressing the 
meeting, said that there were no fewer than 1300 persons 
employed in the manufacture of gas for the citizens of Glas- 
gow. When the Corporation took the gas work into their 
possession, the power of making gas was 6,232,000 cubic feet 
per day, but at present it amounted to over 9,000,000. The 
quantity of coals consumed in the past year was 168,599 tons, 
and the revenue derived was over 269,975/. 18s. 2d. In the 
face of the extraordinary high price of coal, they were 
charging 7d. per 1000 feet less than formerly, which  . - 
sented a saving to the citizens of 35,7941. 3s. 7A. sg he 
additional price they had to pay for the coal was 22,2001. 
The rate might be raised next year, because at present it 
seemed difficult to say what the price might be. Between 
the colliers and coal-masters he felt the public were being 
fearfully victimised. The present state of matters would ere 
long paralyse the industry of the country, and throw thou- 
sands out of employment. 


Progress of the Sugar Trade in Greenock.—The chief 
clerk of the Customs officials at Greenock, in an address de- 
livered in the town last week, referred to the extraordinary 

rogress of the Greenock sugar trade, and quoted some 
official statistics in mut of his remarks. He said that of 
the twenty millions of revenue collected by the Customs De- 
partment throughout the three kingdoms, about one- 
twentieth was collected at Greenock. the year 1835, the 
amount collected was 448,6617. Very little increase took 
place during the following ten years, and in 1845 it amounted 
toonly 288,415/. From this time, however, it began to go 
ahead. In 1855 it amounted to 569,907/., from which it con- 
tinued to increase year by year, till in 1868 the enormous 
sum of 1,472,0007. was collected—the largest revenue ever 
collected in any Scotch, English, or Irish port, exceptin 
London and Liv 1. In 1869, a slight falling off too 
place, caused by the supply of water to the refineries being 
cut off for nearly four weeks, in consequence of a long-pro- 
tracted drought. In April, 1870, the cellor of the Ex- 
chequer reduced the duties on sugar one-half; but instead 
of a moiety of the amount of the previous reat being collected, 
such was theimpetus given to the trade by the reduction 
that at the end of 1870 the revenue was 1,1 7,0510. In the 
year 1880 the importation of sugar was 15 800 tons; in 1840, 
13,740 tons; 1850, 24,890 tons; 1860, 68,951 tons; 1865, 
122,770 tons, from which time it has increased a by year, 
until in 1872 it amounted to 213,355 tons, which gives some 
idea of the increasing trade of the port during the last forty 
years. It is very gratifying to know that Greenock is now 





in the proud position of being the greatest sugar refining 


port in the United Kingdom. 
Edinburgh and Leith Engineers’ Society—The usual 





fortnightly meeting of this Society was held last week, when 
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@ paper was read by Mr. James Milne, giving details from 

observation of the methods of gold mining and 

hing in Australia. He exhibited various specimens of 

the gold-bearing quartz, and described all the processes from 

the crushing to the A ees of the pure gold Kf heat from 

the amalgam, in which form it is removed ) som all the earthy 
ingredients of the ore. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiessrover, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was again a 
very thin attendance on ’Change at Middlesbrough, and 
scarcely any business was . The quotations for 
ig were at 120s. for No. 3. It-was stated that a 

iddlesbrough ironmaster, who makes a good brand, had 
sold a oa ay of No. 1 at 125s., and No. 2 at 120s. 
per ton, for delivery over the whole of this year. As to real 

ices obtained there are conflicting statements. All the 
available blast furnaves are at work, the masters being 
anxious to reap the benefit of the high prices as far as they 
possibly can. Every effort is being el to hurry forward 
the blast furnaces in course of erection on Tees-side. The 
Industrial Iron Company at Carlton, near Stockton, have 
biown in their third furnace. It is expected that the Tees 
Bridge two blast furnaces at Stockton will be started. 
Messrs. Whitwell, South Stockton, and Messrs. Downey and 
Co., Coatham, are making rapid progress with their new 
blast furnaces. There is a demand for pig iron, great 
quantities of which are being exported. In the manufac- 
tured iron trade the impossibility of carrying on some 
branches at a profit is reiterated, and several firms are pre- 
poring to discontinue puddling operations, in the hope that 
uel will be cheaper, or the prices of finished iron rise to a 
remunerative figure. Although bars are quoted 13. to 
181. 10s., plates 147. to 14/. 10s., and rails 131. the West 
Marsh Iron Works, Middlesbrough, have entirely stopped 
puddling. Other firms have several furnaces unlighted, and are 
not disposed to accept contracts for any considerable length 
of time. At the first statutory meeting of the Darlington 
Iron Company, held at Darlington on Stonday, Mr. Joseph 
Dodds, M.P., the vice-chairman, presided, and stated that 
they had taken over from Mr. Barningham a quantity of 
pig iron and coal, which at the present prices enabled them 
to realise a considerable profit. At the next meeting the 
directors would have a very pleasing story to tell. ith a 
view to the erection of blast furnaces hereafter, the directors 
had availed themselves of the opportunity of purchasing an 
additional quautity of land on favourable terms. In taking 
over the stock from Mr. Barningham a large quantity of 
puddled bars was included in the valuation, which, owing to 
the rise in iron, had turned out very satisfactorily, though at 
first the directors had rather begrudged the outlay on this 
purchase. The company had made arrangements for the 
supply of coal to the end of the year, but such had been the 
rise in the value of pig iron that the directors had thought it 
more profitable in some cases to dis of the pig iron than 
to melt it down. It might be desirable to lay off some of 
the puddling furnaces, but they hoped to continue the re- 
mainder, 30 as to keep the connexion and the men together. 
This statement of Mr. Dodds’, who is so extensively con- 
nected with the iron trade, confirms what has stated in the 
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The Coal and Coke Trades.—The partial suspension of 
puddling does not up to the present time appear to have 
affected the coal trade. As much as 22s. per ton is being 
asked for manufacturing coal. The coalowners are looking 
forward to the spring demand for foreign shipment as a 
means of maintaining their prices, and pay little attention to 
the threatened stoppage of iron works. 


Major Beaumont's Rock-Cutting Apparatus.—A few days 
ago Major Beaumont, M.P., and his engineer, Mr. E. V. Porter, 
who is in charge of the experiments which are being made to 
remove a quantity of rock in the river Tees, visited the scene 
of action, and in the presence of several Tees Conservan 
Commissioners, their engineer, Mr. John Fowler, and other 
gentlemen, satisfactorily tested the apparatus. For the pre- 
sent the operations will be discontinued until May, whee 
they will be resumed. Major Beaumont’s diamond drill has 
hitherto been used for tunnel driving and prospecting pur- 
poses, but it is now likely to prove a most powerful instru- 
ment in assisting to remove those terrors to the mariner, 
sunken rocks. A couple of rocks or seriously impede 
the navigation of the river Tees below Middlesbrough, the 
upper scarp damming the water back to such an extent that, 
though it is only some two hundred yards long, there is 
at low water a difference of nearly a foot of level between 
the water on the upper and lowér sides of the rock. A ma- 
chine on Major Beaumont’s principle is now at work for the 
Tees Conservancy, commencing the operations necessary for 
removing this barrier. The rock is so hard that it cannot be 
dredged until it has been broken up by explosives. These 
cannot act properly on the rock unless they are placed in 
holes bored for their reception. The difficulty consists in 
boring subaqueous holes, as it .s impossible to strike a blow 
under water, and to pump a hole from the unstable platform 
which would be afforded by a beat some distance above the 
rock, and which would be a matter of considerable difficulty. 
The diamond drill gets over this as it bores, as well at the 
bottom of deep as of shallow holes. The modus operandi is 
as follows: A hollow pile consisting of an ordinary pipe is 
lowered on to the rock and steadied by guy chains. The 
drill, weighing about a hundredweight, is fixed on the top 
of the pile, is driven by a wire rope from an engine on a 
barge alongside, but clear from the pipe. The small 
section of the pile keeps it steady, no matter how 
rough the water may be, and. the tossing of the barge 
does not affect it. The idea is to —— the whole sur- 
face of the rock with bore holes which are charged 
with dynamite and fired. The present ~ yey is only 
being used to explore the rock, and by actual trial to judge 











of its thickness, and the amount of explosives and number of 
holes that may be required to break it up. ape ag farm 
ascertained, special means will be applied by whi holes 
can be in pro; at the same time. The holeing poe of 
the diamond drill is such that a 5-ft. hole 2} in. in diameter 
can be put down in granite in half an wag bn in softer 
rocks at proportionately greater speed, and this irrespective 
of the distance the rock may be from the surface of the water. 

Engineering.—Throughout the North of a "5 there is 
a good deal of engineering work going on. There is, how- 
ever, nothing requiring special comment. 

Shipbuilding.—All the iron shipbuilding yards on the 
northern rivers are fairly employed. 


NOTES FROM SOUTH YORKSHIRE. 
SHErrigip, Wednesday. 
Threatened Dispute at Rotherham Brass Works.—During 
the past few weeks an agitation has been going on at Rother- 
ham, under the auspices of the Birmingham and District 
Brass Works Association, having for its end an extra 15 per 
cent. in wae Messrs. Guest and Chrimes, of the Rother- 
ham Brass Works, having declined to make the concession, a 
number of their men, who have become members of the 
Association just named, on Saturday gave in notices to the 
effect that they would leave their work at the end of a month 
from the date of notice. 
well known to need description herein, but it is thought that 
they will be able to carry on very well without the men in 
question, as they are but a small portion of the employés. 
The Question of Miners’ Wages.—On Monday a meeting 
of the Council of the South Yorkshire Miners’ Association 
was held at Barnsley, Messrs. John Normansell and Philip 
Casey, the two secretaries, being present. The council 
deliberated some time, agreeing ultimately to ask the coal- 
hands employed, 
. The miners have ang! had 
per cent. rise, but, as they contend, coal has risen 120 per 
cent., so that they are even yet receiving a low proportion of 
the whole benefit accruing. I may say that the union has 
recently established a branch at Shire Oaks Colliery, near 
Worksop (Notts), and, in addition to South Yorkshire, its 
ramifications have become very wides in North-East 
Derbyshire. It is thought that the colliery proprietors have 
no other resource open than to give the advance. They can 
well afford to do so. Last week about 200 miners employed 
at the Carr House Colliery, near Rotherham, struck, owing 
to a dispute between one of their number and the proprietors 
of the pit as to a payment for removing a fall of roof. They 
resumed work, however, on Friday. 


South Yorkshire Railway Meeting.—The half-yearly meet- 
ing of this company was held at Doncaster on Saturday last, 
under the presidency of Mr. G.S. Lister. In 1872 the sur- 
plus was 44,786/., as against 11,772/. in 1871. A shareholder 
said he had heard that the traffic was — py. and that 
there was so much delay that people prefe to send goods 
by other routes. Mr. Fenton said the Sheffield Company had 
a great interest in increasing the traffic, as the South York- 
shire were entitled to 5 per cent. whether it was earned or 
not, and the Sheffield Create were entitled to half of the 
increased traffic profits. Mr. Withers said there had been a 
delay owing to a want of sidings which are now being pre- 

The ordinary stock dividend was declared at the 
rate of 5 per cent. e half-yearly meeting of the Trent, 
Ancholme, and Grimsby Railway was held at the same place 
on Saturday, and a dividend at the rate of 4} per cent. was 
declared, leaving a small balance forward. 


Meeting of Underviewers.—Another meeting of under- 
viewers working in South Yorkshire and Derbyshire was 
held at Eckington on Saturday to consider the question of 
certificates. A deputation had seen Mr. Bruce, who informed 
them that the matter was having attention. It was resolved 
to memorialise the Home Secretary, urging that certificates 
be granted to underviewers, and it was thought advisable to 
form an association of deputies and underviewers for the 








owners for an advance of 20 per cent., for 
ae present rate of wages. 
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“Y | counties of Derbyshire, Nottinghamshire, and Yorkshire for 


their mutual protection and advancement. 


Mining and Iron Works Devel —Last week, 
whilst some lead miners were driving an adit at the Meer 
Brook Sough Mine, near Wirksworth, Derbyshire, they 
came across a vein of lead ore, which is stated to be the 
largest ever found in the locality. It is from 9 ft. to 10 ft. 
in width, but has yet to be followed up. The mine commu- 
nicates with another known as ‘The Blobber,” which has 
been closed some years owing to an influx of water. On 
Friday last the first sod of a new shaft, in connexion with 
the Shire Oaks Colliery, near Worksop, was cut by Miss 
Rhodes, of Hadfield, near Manchester. There are already 
about 800 men employed at this colliery, which is, I belicve, 
about 550 yards in depth, some portion of the shaft havin 
to be sunk through an immense bed of stone. The oll 
chiefly worked is the Barnsley thick bed. At the new colliery 
of Mr. William Badger, Dronfield, coal has been reached at 
a depth of 54 yards, and proves to be of good quality, the top 
layer being 3 ft., and the under one somewhat more, in thick- 
ness. At Kitchen Wood, Mr. A. Scott’s new sinkings are 
being pushed on with, and at Cowley, near Dronfield, a small 
= is being projected. At several abandoned workings, near 

heffield, operations have been resumed, in fact, is fast 
assuming a value little, if anything, below the precious 
metals. The works of Messrs. Cammell and Wilson, at 
Dronfield, are about being put into work. Some of the de- 
te—notably the mer —will be in o 

tion this = and as soon ° ter o is pais the 
cogging mill for “ ing” down steel in ‘or rail 
making will follow, te tail and wheel enifl is being length- 
ened very considerably, and when finished, will probably 
be one of the largest of its kind. In the machine shops 
the lathes and other fittings are being got into their 





respective places as rapidly as may be Corbett and 
Wood, ning engineers, Sheffield. are engaged in carrying 


Messrs. Guest and Chrimes are tov | P® 


pera- | obtained from sundry 





out an enterprise, near Wortley, in doin i 

amongst other things, 4000 yards of Gin. pom un 
pi Ls stand a = a 500 Ib. to the square inch, Tie 
“ Saville-street Foun ineering Com ” is registered 
with a capital of 30,0007. in B00. 4a weeks 


FOREIGN AND COLONIAL NOTES, 
Belgian Coal.—The exports of coal from Belgium ‘a N 
vember amounted ot 353,383 tons. In the eleven months 

ending November 30th last year the aggregate exports 
coal from Belgium were 4,264,566 tons. ‘This total pear, 
the corresponding exports of 1870 by 1,283,912 tons. It 
agar a aon - oa F the qomenpending exports of 
. external demand for Belgian coal thus increased 
very materially last year. _— " 
American Petroleum.—It appears that the exports 
petroleum from the United States last year omuieh 
150,385,869 —. This total presented a falling-off of 
5,250,000 gallons, as compared with the exports made j 
1571. Last year’s decrease is accounted for by efforts poet 
towards the close of 1872 to regulate the trade by reduci 
production at the wells. Almost the whole exports | 
made from the ports of Philadelphia and New York, which 
combined, sent out upwards of £46,000,000 gallons, leaving 
ae 3 per cent. of the exports to be contributed by other 
r 








German Coal.—The exports of coal in 1871 from t 
forming the German Customs Union amounted a 
tons, or 615,418 tons less than in 1870. This diminution is 
attributed to the developmant of German industry, which 
absorbed in 1871 a considerably larger quantity of coal than 
in a years. In 1871 German coal was exported to 
Austria to the extent of 3,016,167 tons; to the Low Countries 
to the extent of 2,153,970 tons; to France, to the extent 
< 1,288,121 tons; and to Russia, to the extent of 566,701 

ns. 


Melbourne and Hobson's Bay Railway—tThe Victorian 
Government has commenced negotiations with the Melbourne 
and Hobson’s Bay United Railway Company with 4 view to 
the purchase of its undertaking. 

The Hudson.—A Bill has been introduced into the Legis- 
lature of the State of New York for the improvement of the 
navigation of the Hudson river and the construction of a shi 

to Whitehall. The promoters of the work contend 
that they will be able to establish communication with the 
Canadian canals and the great lakes, so that vessels of 1000 
jmp will sail from Chicago to New York without breaking 


Canadian Iron Ore.—Some fine specimens of iron ore 
from the Templeton mine have been on view at Ottawa. 
Certain mining lands across the river are also said to be ex- 
tremely rich. 

Tasmanian Iron Ore.—Iron ore has been discovered in the 
south of Tasmania as well asin the north of that island. The 
ore found in the south is a red hematite. A gentleman who 
discovered it has left Hobart Town to test the depth and ex- 
tent of the deposits. , 


The Australian Overland Telegraph.—In answer to some 

owed allegations made in the South Australian House of 
bly in reference to the condition of the Australian 

overland ary ye tions which threw doubts on the 
security and stability of the works, Mr. Todd, the South 
Australian Superintendent of Telegraphs, reports that there 
is no foundation for any uneasiness. He states that, witha 
few unimportant exceptions, the line has been faithfully and 
snbstantially built throughout. The South Australian legi 
lature has agreed to a vote which makes provision for 
iron poles, nearly the whole of which will be on the ground 
next year. About 2500 of these poles are already up, and 
the remaining 6500 will be used in the northern territory; 
they will be planted either alternately with wood, where 
suitable timber is plentiful and near at d, or continuously 
where timber is scarce. 

The Belgian Iron Trade.—The tone of the Belgian iron 
trade is generally firm. Merchants’ iron is dealt in at 127. 16s. 
per ton, and sheets at 16/. per ton and upwards. 


Fuel in Georgia.—Great complaints are current in 
Georgia, U.S., as to the scarcity of wood. The immense 
forests formerly to be met with in this State are no longer 
in existence, and the country is almost entirely stripped, the 
onl wth consisting of small four-year-old trees. The 
tHreatened scarcity of fuel will probably lead to the deve- 
lopment of the coalfields met with in the mountainous parts 
of the State. 


Canadian Inland Navigation Company.—At the annual 
meeting of this company the report presented, as to the past 
year’s business, stated it to have been nearly up to that of 
1872. Low-water, during a long period of the past season, 
forced the company to stop running the Rapids, and extra- 
ordinary weather, experienced on the lakes in September, 
October, and November, weakened the passenger traffic, and 
compelled the carrying of much lighter cargoes of merchan- 
dise. The directors were enabled, however, to recommend 8 
dividend at the rate of 8 per cent. per annum for the past 
year. 

French Coal Imports.—The quantity of coal imported into 
France in 1872 amounted to ¢.862,15 Ll tons, Of this total, 
4,181,419 tons came from Belgium, 2,217,567 tons from Great 
Britain, and 455,166 tons from Germany. The balance ee | 
miscellaneous sources. The imports 
The coal im- 


i 604,555 tons. 
coke into France “> were of 1,400,000 


ports of France in 1872 ted an increase 
tons as compared with 1871. 


The United States Navy.—It is expected that the number 
of steam sloops of war built for the United States na an 


be increased to eight. The number originally p' 
six. 
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Ty, settling of the exact dimensions bein tponed | to show how iron could be loyed i d 
THE VIENNA EXHIBITION OF 1873. | tin the architects had made their seral ‘plans and | hitherto untried manner.” bande ch Sas 


No. IV. 

Irwas stated in a previous article that the “ grid- 
jron” ground plan for the Industry Palace, con- 
venient as it was in most ways, was wanting, never- 
theless, in two important respects, viz., it presented 
architecturally a monotonous appearance from the 
outside, and it failed to provide a grand covered 
arena for state ceremonies. It was in order to make 

these two defects that the erection of a great 
central building was determined upon. The idea first 
occurred to Baron Schwarz in the early part of the year 
1871. He had at that time been already — 
to the post of General Director of the Exhibition, 


Fie. 1. 
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dispositions for the whole Exhibition. e was, 
however, wi ter, for these general plans had 
to be submitted to the Imperial Commission at their 
first great sitting, held early in September, 1871, 
and as Mr. Scott Russell’s designs had first to be 
examined and accepted by the Technical Committee 
of the Commission, it was only found possible to 
allow him a bare fortnight for the preparation of 
the drawings and estimates.. In this shew’ space 
of time an outline plan and section of the ironwork, 
together with drawings of the principal details and 
specifications, were prepared under Mr. Scott 
Russell’s directions by Mr. George Holmes, while 
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but was unfortunately shut up in Paris, which was 
then undergoing the German siege. After the 
capitulation Baron Schwarz was still detained there 
y his duties as Consul-General for Austria, and it 
Was not till the end of May that he was enabled 
to proceed to London, in order to enter into nego- 
tations with Mr. Scott Russell, whose ideas about 
domes he had first learned in the year 1851, when 
employed as Chief Commissioner for Austria to the 
on Exhibition of that year. Mr. Scott 

8 first idea was to construct a dome 800 ft. in 

> t, but as it was impossible to find either room 
money for so gigantic a structure, it was er 


pe ee ed that he should prepare designs for a build. 
ing which should not exceed the width of 400 ft., the 











an architectural elevation of the outside was de- 
signed by Mr. John Crace, junior; this latter drawing 
was prepared by Mr. Crace merely in order to show 
what the system was capable of architecturally, for 
the final artistic arrangements were reserved for the 
Austrian architects, who were naturally enough 
anxious that the whole affair should be as national 
as possible. With these hastily-prepared designs 
Mr. Russell started for Vienna to the begin- 
ning of August, and laid them before the members 
of the Technical Committee, by whom they were 
accepted, after a long and searching inquiry into 
the minutest detail, their final opinion being re- 
corded ‘‘that Mr. Scott Russell’s idea was inge 

nious, excessively simple, and, moreover, well suited 


Mr. Russell then returned to England provided 
with all necessary information, and prepared a new 
set of drawings which differed from those first sent 
merely in the diameter of the dome, which was 
now limited to 354 ft. These desi were ready 
and lithographed by the second week of September, 
1871, when Mr. Scott Russell set out for Vienna 
accompanied by Mr. Holmes, who was appointed 
resident engineer to the building to represent Mr. 
Russell, whose other duties both at home and abroad 
prevented him from giving his undivided attention 
to the Vienna Exhibition. In the mean time Mr. 
Hasenauer, the chief architect to the Commission, 
had prepared an architectural elevation of the 
building, photographs of which, together with the 
three outline drawings of the ivcnlwealt (see dia 
on the present and following page) mentioned 
above, anda short but clear specification, formed the 
sole materials from which the intending contractors 
had to form their estimates and send in their tenders. 
These data were forwarded to several of the best 
firms in Europe on the 21st of September, and on 
the 7th day of October all the tenders which had 
been sent in were opened, when it was found that 
Mr. John Caspar Harkort, of Duisbourg, in West- 
phalia, had made the most advantageous offer, which 
was accordingly accepted. A copy of the original 
specifications and conditions of tender, together 
with a condensed account of the final terms of con- 
tract will be contained in a future article. In the 
mean time the building will be described, and a 
general account given of the mechanical principles 
of the dome, a rigid mathematical investigation of 
the latter being reserved for a future occasion. The 
elementary geometrical form of the building (see Fig. 
1) is that of a cylinder 80 ft. in height and 354 ft. in 
diameter, surmounted by a conical roof inclined at 
an angle of 30° 45’. Where this cone narrows in to 
100ft. diameter a great cylindrical lantern arises 30 ft. 
in height and nec ily also 100 ft. in width, this 
lantern being roofed over by a second cone inclined 
at the same angle as the first, which also terminates 
in a second lantern 30 ft. in diameter, This upper 
lantern is surmounted by a dome on the summit of 
which rests the Imperial Crown of Austria. The 
conical roof is formed of continuous iron plating, 
and hence admits no light whatever; it was for 
this, as well as for architectural reasons, that the 
lanterns were introduced, for in their sides are con- 
tained the windows which serve to illuminate the 
interior of the building.» So much for the mere 
geometry ; we come now to the mechanical features, 

oe at the extreme bottom: it was orig- 
inally intended that the lower cylindrical portion 
should be formed of a brick wall founded on a con- 
tinuous ring of concrete. The piers of this wall, 
however, instead of being also of brick were to have 
been wrought iron columns of double T-sha 
section (I), formed of plating the maximum thick- 
ness of which at any place was to have been }in., and 
of angle iron the dimensions of which were to have 
been 4in.x4in.x}in. There were to have been 
thirty of these piers or columns placed at distances 
of 36 ft. apart from centre to centre, and their 
dimensions in plan were 10 ft, in the direction of 
the radius, and 4 ft. at right angles to it. The bot-- 
tom of each column was to have been a foundation 
late of wrought iron } in. thick, resting on timber 
balks placed on the concrete foundation, while the 
top was inclined at the same angle as the roof, to 
which indeed it was rivetted. e webs of the 
apepe which formed the columns were to have 
en stiffened by wrought iron bulkheads placed at 
intervals, connecting the two flanges, ana also by 
the brickwork of the walls, in which the whole 
column was to have been encastré, while the flanges 
would have been rendered rigid not only by the 
two above-mentioned means, but also by angle irons 
at their edges, which would have run continuously 
from top to bottom of the columns, It is evident 
that these piers, looked upon as girders, possess no 
stiffness whatever except in the direction of the 
radius of the circle which forms the ground plan ; 
and indeed it is only in this direction that any 
stiffness is required, for in the direction of the cir- 
cumference the walls supply all the rigidity neces- 
sary, and moreover it is impossible that with a con- 
tinuous concrete foundation ring, any transverse 
strain requiring lateral stiffness to resist it, should 
come upon the columns. 
This arrangement of piers and walls was, however 
with, for reasons of general convenience. 





It was determined to unify the Rotunda with the rest 
of the Industry Palace by opening the nave and 
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great transept on either side directly into it, and 
y encircling it with a ring aisle which should con- 
ist simply of the nave split in two longitudinally. 
Now with thirty columns it is evident that one on 
either side would have been planted directly in the 
axis of the nave, thus obstructing the thoroughfare 
and the view, hence, it became necessary to remove 
these two columns, and to substitute for each of 
them two others isely similar, which should be 
placed one on either side of the longitudinal axis 
at a distance from it of 18 ft. Thus the total 
number of columns was increased to 32, and in- 
stead of their all being 36 ft. apart, there were 
four pairs of them which were at intervals of only 
18 ft. These 18-ft. were used to accommo- 
date the staircases and lifts by which access was to 
be gained to the eries in the roof and lanterns. 
As the Rotunda was now to be encircled with 
a ring aisle, it was no longer necessary to fill u 
the spaces between the piers with a heavy bric 
wall, whose only remaining function would have 
been to stiffen the columns. This latter object 
would have been amply attained as follows: It 
was originally intended that the interior of the 
Rotunda should be a gigantic amphitheatre, the 
successive tiers of tone of which could have been 
used at one and the same time for exhibition galleries, 
and for the accommodation of thousands of sightseers 
at any grand ceremony or festival. This amphi- 
theatre was to have been made of wood, and the 
 orememr timber staging required to support it 
tween the columns would have been more than 
sufficient to stiffen these latter for the lower 30 ft. 
of their length. ‘The rigidity of the upper portions 
was to have been provided for by connecting the 
columns one to another by arches and timber fram- 
ing, which together with the continuous plating 
and the stiffening girders of the roof, would have 
been enough to prevent any lateral deflection what- 
soever. It was on the supposition that these archi- 
tectural arrangements would hold good, that the 
final drawings and specifications were issued to the 
tenderers ; but at the last moment, after the tender 
of Harkort had been accepted, it was decided 
by the general manager that the amphitheatre 
arrangement should be abandoned, and that the 
space between the columns should remain perfectly 
open in order to provide everywhere for free access 
between the Rotunda and the ring aisle. It had 
also been previously decided that, as the brick walls 
between the columns had been done away with, 
the continuous foundation ring was no longer neces- 
sary, and consequently each pier was made to stand 
on a separate concrete block of the shape of a 
truncated pyramid. These two changes at once 
altered the whole state of affairs. Not only was 
the chance of a transverse strain being brought to 
bear upon the columns greatly increased, for these 
detached foundations were much more likely to sink 
unequally among themselves than a continuous 
ring would have been, but also the power of the 
columns to resists these strains was altogether 
taken away by the removal of the timber staging. 
Hence it became necessary to design each pier so 
that it should be capable of resisting strains in every 
direction ; and also the roof with its stiffening rings, 
had to be designed on the supposition that if any 
particular foundation sunk, the column standing on 
this foundation, instead of helping to support the 
roof, would be left hanging from the roof, and would 
have to be supported by it. These contingencies were 
provided against as follows: The double T-shaped 
section of the columns was abandoned, and instead 
of it a box-shaped section was adopted. By this 
arrangement, when transverse strains in a radial 
direction were brought to bear, the two ends of the 
box would act as the top and bottom flanges of an 
ordinary girder, the sides, 10 ft, oo. pane 
the duty of a web, and vice versd, under the action of 
transverse strains at right angles to the radius, the 
two sides would do duty as flanges, and the ends 
play the part of the web. The box was stiffened so 
as to prevent ames or spreading by numerous 
horizontal bulkheads of plate iron, the details of 
which, together with those of every other portion of 
the ironwork of the Rotunda will be completel 
illustrated by the engravings, to be published wi 
our succeeding articles. 
Passing from the columns to the roof it will be 
seen at once that a cone of simple sheet iron whose 
maximum thickness at the bottom was 4 in., amply 
strong though it would be to resist the mere 
com ive and tensile forces to which it would be 
subjected when loaded symme i » would never- 
th eas not have been aiff enough of ‘iteclf to keep 





ita shape when acted upon by unsymmetrical loads, 
such as snow and wind on one side and nothing but 
the inherent load of the roof itself on the other side. 
In order to provide against such contingencies, it 
was necessary to supplement the cone by a stiffen- 
ing structure, whose function should be precisely 
that of the extra metal put into a strut over and 
above the theoretical amount required to resist the 
mere compressive strain. The stiffening construc- 





would all have been single instead of double, ag 
is usually the case; that is to say, instead of their 
being two angle irons, one on either side of the 


‘web, to connect it with either flange, there 


would only have been one; a similar 
ment was adopted with perfect success in the eon. 
struction of the Great Eastern steamship. 

The concentric ring girders, eleven in number. 
were to have been formed in a precisely similar 
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tion in question consisted of a series of light radial | manner, the roof as before forming their bottom 
and ring girders. The radial girders, 30 in number, | flanges. As the rings stood at right angles to the 
stretch from the heads of the columns towards the | cone, they each formed a truncated cone pointing 


imaginary apex of the cone. Two of these girders, | downwards. 


Each segment between the 


however, namely, those which lie in the axis of the | girders had its stiffening power over the roof in- 
great nave have no columns to rest on, and conse- | creased by connecting it with the latter by means 


columns they were each to have been 5 ft. in | angle being rivetted to the ring, and the other to 


the roof. e two lowermost of the ring 


——- lie simply on the roof. Over the centres of | of three triangular brackets, one edge of the tri- 
e 
de 


pth, and were to have been so tapered | 


that they would, if prolonged, have ended in a point | were placed over the outside and inside 
at the apex ; they were to have consisted of a web | columns; their functions are slightly 


of plate whose maximum thickness over the columns 
would have been } in., and a light top flange of the 
same thickness, while the plating of the roof itself 
would have formed the bottom flange. ‘The angle 
irons connecting the flange, web, and cone to one 
another would have been 4in.x4 in.x4 in., and 


; 


edges of the 
different to 
those of the others, for when the ring- 0 
wall of the Rotunda was taken away these girders 
had not only to stiffen the cone, but also to : 
the weight of the roof between each column, 
weight was originally to have been borne by 
wall. Not only this; they were designed strong 
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bear the weight of every alternate 
= ng in case the foundations of these latter 
sho ald sink and leave them hanging in the air. 

The cone itself was to have been formed of simple 

-.¢ plates whose maximum thickness over the 
jo my rn to have been 4 in. diminishing to 
por at the apex. There were to have been 
twelve plates between each column, laid alternately 
top and bottom, so as to admit of being lap rivetted 
at the sides, and so arranged as to break joint. 
The ring girders were only rivetted to the top 

Jates, the spaces between the ring and the bottom 

lates being left vacant, so as to allow the rain to 
flow freely down. By this arrangement the cone 
could have been built up of concentric tiers of 
Jates, there being two sets, each of 180 exactly 
similar plates in every tier at the bottom, and of 
course fewer at the top, an arrangement which 
would have introduced great simplicity and economy 
into the manufacture; for on account of the im- 
mense number of plates of the same size it would have 
been possible and convenient to have had each plate 
cut to its required shape directly at the rolling mills, 
instead of having to be cut twice, first square at the 
mills, and then taper at the contractor’s workshop, 
so that thus there would have been a great saving 
both in the time required for manufacture, and in 
the weight of merchant irom to be bought. The 
whole of the lower segment'of the cone to, 

with the rings, radial girders and Columns; ‘were'to 
have been rivetted with 2 im. rivets, pitched 6 in. 
apart, with the exception of the lowermost 5 ft. of 
the cone, and the outermost of the ring girders, 
where the pitch was to have been reduced to 3 in. 

It generally strikes the visitor as an odd arrange- 
ment that the stiffening structure should have been 
put outside the skin of the cone, instead of under- 
neath. ‘This plan was, however, adopted for two im- 
portant reasons. First, had the stiffeners been under- 
neath, the slanting rays coming through the windows 
of the great lantern which serve to illuminate the 
underside of the cone would have been obstructed 
everywhere in their path by the concentric ring 
girders, which would have thrown deep shadows 
over the entire roof, thus producing a gloomy effect ; 
and second, placed, as they are, on the outside, they 
serve to hold the heavy snow to which the country 
is subject in places, thus preventing it from ac- 
cumulating unequally, and saving the roof of the 
ring aisle from the effects of the avalanches which 
would otherwise be precipitated upon it. 

The lower segment of the cone was to have ter- 
minated at its upper boundary in a ring platform 
20 ft. wide, from which sprang the columns of the 
great lantern. ‘This ring platform was to have 
been made of }in. plate, and would have been sup- 
ported as follows by the roof below: Ist., at the 
inner circumference it would have rested directly 
on, and been rivetted to, the skin of the cone ; 2nd, 
curved brackets, one resting on each radial girder, 
would have been rivetted to the underside of the 
platform, thus supporting it radially ; 3rd, it would 
have been carried at the inner and outer circum- 
ference by the railings of the platform, which would 
have been ring girders 4 ft. in depth, consisting 
each of aweb of jin. plate, with stiff angle-iron 
top flanges, while, 4th, and lastly, there would have 
been a precisely similar ring girder running through 
the central lines of the columns of the lantern, con- 
necting these latter together at their bases, but 
also extending beneath the platform, so as to bear 
directly on the skin of the cone, to which it would 
have been rivetted. This latter ring would have 
exercised also a most important additional function, 
namely, that of distributing the weight transmitted 
by the lantern columns over the entire surface of 
the cone, instead of concentrating it on the radial 

ders. Thus it will be seen that the platform 
was destined to have been a structure of enormous 
mess; the reasons for making it so will be de- 
scribed when explaining the general mechanical 
a i ~ - conic system of construction. 

~ Most elementary notion of the t lan- 
itm is that of a cylinder of Zin. plate, 100 ft. in 
rat ay and 30ft. high, roofed over by a cone 

in ee of slope was, as before, 30° 45’. This 
+ ceded plate would, of course, of itself have 

— admirably in distributing the weight of 

tern uniformly over the entire lower cone ; 

An the raison d'étre of the lantern was to light 
sp the interior of the building, it became necessa 
to cut o H . ° g; ° * ry 

- Openings for thirty windows in the cylinder, 
99 ft “pies would each have been 4 ft. wide by 
Windows 7 ge": It was intended to form these 

Ws in the shape of an oblong surmounted by a 





semicircle ; the lower end of the oblong would have 
been 4 ft. from the floor of the great ring platform, 
and the crown of the arch was to have been 4 ft. 
from the springing of the cone. This arrange- 
ment would have left the upper cone supported 
only by thirty strips of plate iron, poner. round 
the circumference of acircle, each strip being 6.4 ft. 
in width ; all the strips would have been bound to- 
gether at the bottom by the uncut portion of the 
cylinder, 4 ft. deep, while at the top they would 
have been connected by the series of sheet-iron 
arches over the heads of the windows. With such 
an arrangement the supports would have had no 
stiffness whatever in the radial direction; but this 
was supplied by taking the iron cut away for the 
windows, and placing it radially, so as to form, 
with the first-mentioned strips, columns, whose 
section was cross-shaped; angle irons were, of 
course, placed, not only at the crossing, but also at 
the outer edges of the plates. Any extra stiffness 
— could, of course, have been obtained by 
utilising the timbers in which the iron window 
frames were to have been set. With the exception 
of these columns, the great lantern would have been 
a copy, on a small scale, of the lower portion of the 
roof, The upper ring platform, supporting the 
little lantern and crowning structure, was to 
have been acopy of.the great platform, while the 
design of the little lantern iteell was left undeter- 
mined until its architectural features had been de- 
finitely settled. 
(To be continued.) 
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Travaux Publics des Etats-Unis d’Améri en 1870, 
Rapport de Mission par M. Matxztxevx, Segidiaper 
Chef, Professeur & l’Ecole Nationale des Ponts et Chaus- 
sées. Publié par ordre de M. le Ministre des Travaux 
Publics. Paris, Dunod, 49, Quai des Augustins. 

In May, 1870, it was determined By the French 

Minister of Public Works, at the suggestion of the 

Council of the Ecole des Ponts et Chaussées, that 

an engineer should be despatched to the United 

States to report upon the engineering works of 

that country, and the mission of making this re- 

port was entrusted to M. Malézieux, who was ac- 
companied by M. Denys, one of the first-class en- 
gineer students of the school. Leaving Paris in 

June, 1870, M. Malézieux first visited New York, 

and, having fixed upon that place as his head- 

quarters, made thence three excursions to the south, 
north, and west respectively, On his southern 
journey he visited Philadelphia, Richmond, Whsh- 
ington, &c., while northwards he paid visits to 

Albany, the college at West Point, Rome, Water- 

town, Clayton, St. Lawrence, Montreal, Lake 

Champlain, and Saratoga. Next, going westward, 

M. Malézieux and his colleague visited Buffalo, 

Niagara, Detroit, Chicago, Omaha, and Salt Lake 

City, going thence by Pacific Railway to San Fran- 

cisco, returning ultimately to New York by Omaha, 

St. Louis, and Cincinnati. Altogether M. Malézieux 

and his confrére remained one hundred days in the 

United States, and the handsome books before us, 

containing the results of their investigations, show 

that they certainly did not waste any of their op- 
portunities for observation. 

The report of M. Malézieux is Jerre a in two 
quarto volumes—the one consisting of letter press, 
and the other containing sixty-one well-executed 
double plates, illustrative of American engineering 
works possessing special features. The report 
proper is divided into five sections, treating respec- 
tively of roads and bridges, railways, internal 
navigation, harbours, municipal works, and mis- 
cellaneous objects, these sections being preceded by 
a sketch of the geographical features of the United 
States, in the course of which our author gives an 
interesting general account of the main lines of 
internal communication. 

In commencing his first section, dealing with 
roads and bridges, M. Malézieux naturally com- 
ments upon the comparatively unimportant position 
which rf occupied by the paved oe dept eerie 
roads in the United States, the “everywhere spread- 
ing railroads being decidedly the national lines of 
communication. As regards bridges, our author 
points out that the era for timber constructions has 
passed, except for works of a more or less tempo- 
rary character, or under circumstances where first 
cost is an all powerful consideration, and, as he re- 
marks, iron is now becoming in the United States, 
as elsewhere fhe material for bridge construction, 
A distinctive feature in American bridge engineer- 





ing is undoubtedly the almost entire abandonment 
of plate or lattice girders, and the adoption almost 
universally (if we except the cases of unusually 
large spans where the suspension system is resorted 
to) of one or the other arrangements of trussed 
structures. M. Malézieux considers that the prac- 
tice of American engineers in this respect, ond. also 
their extended application of the suspension system 
is worthy of the special attention of their brethren 
in Europe, and particularly in France; and after 
giving a summary of the general dimensions, &c., 
of a number of the more important bridges in the 
United States, he proceeds to describe in detail the 
principal systems of trussed bridges in use. Speak- 
ing first of timber-trussed bridges on the Hens 
system, our author proceeds to consider iron bridges 
of the bowstring class, Howe or Jones trusses, the 
Murphy-Whipple truss, the Linville or Pratt truss, 
the Post truss, and the triangular or Warren 
girders ; and in treating of these subjects, he quotes 
preely from the excellent work of Col. W. E. 
Merrill, to whom he duly acknowledges his obliga- 
tions. This portion of the report investigates very 
fully the relative advantages of the various trusses, 
the different types being, moreover, well illustrated 
by a number of plates showing executed examples. 

M. Malézieux next treats of suspension bridges, 
describing in succession the Niagara, Pittsburg, 
Cincinnati, and East River bridges, and he then 
ar Ray to give special accounts of three important 

ridges in course of construction, namely, the 
oO Bridge, the magnificent steel-arched bridge 
which Captain Eads is erecting across the Missis- 
sippi, at St. Louis, and of which we have so fre- 
quently spoken in our columns, and the East River 
Bridge, at New York. ‘These three bridges are 
described in considerable detail, the accounts being 
accompanied by well-executed plates. ‘Two brief 
chapters, dealing respectively with the effect of 
bridges on the navigation of rivers, and with the 
general deductions arrived at with respect to the 
American roads and bridges, bring this section of 
the report to a conclusion. 

In the second portion of the reports relating to 
railroads, we find M. Malézieux dealing in succes- 
sion with the general disposition of the lines, the 
constructive features of the permanent way -and 
rolling stock, and the nature of the traffic and its 
management and development, while these general 
cnubligestions are followed by special accounts of 
important lines, such as the Pacific railways and 
the coal lines of Pennsylvania; and these descri 
tions again by a summary of the American legis 
tive enactments relating to railroads, We regret 
that the room at our disposal does not permit of our 
following our author more closely in his labours ; 
but even a mere enumeration of the number of inte- 
resting works of which M. Malézieux has =e 
to collect particulars would occupy considerable 
space, and we must content ourselves with pointing 
out the general character of his valuable volumes. 

In treating of the internal navigation of the 
United States, M. Malézieux divides the subject 
into two prsen mp sections, relating respectively to 
rivers me Cc ; and he speaks in succession of 
dredging appliances, crib-works, dams, steamships, © 
canal locks, and lifts, aqueducts, &c., while he 
gives detailed accounts of a number of executed 
works, and treats at considerable length of the de- 
velopment of canals, and of the nature and manage- 
ment of the traffic which they accommodate, This 
division of the book is accompanied by ten double 
plates illustrating important works, and it is alto- 
gether of avery valuable character. , 

Equally interesting, too, are our author's de- 
scriptions of the principal harbours of the United 
States, which he gives in the fourth division of his 
report. Here we find accounts of the removal of 
the Tower and Corbin rocks at Boston, the Blossom 
rock at San Francisco, and of the works at Hell- 
gate, New York ; while descriptions are also given 
of some of the principal floating and graving docks, 
of the harbours of New York and San Francisco, 
and of the harbours of refuge of the Delaware, 
plans of these harbours and sections of breakwaters, 
&c., being given in the accompanying plates. s 

The fifth division of the report, devoted to muni- 
cipal works, contains chapters treating of the con- 
struction of streets and roads, tramways, swing 
bridges, subways and markets at Chicago, the 
sewerage of New York, the Central Park, and pub- 
lic lighting, while detailed illustrated descriptions 
are given of some of the principal water works, 








such as those of New York, Boston, Ape oma, te 
Philadelphia, Chicago, Montreal, and other large 
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THE SOUDAN 


(See opposite Page.) 








THE PYRAMID OF 


VIEW ON THE NILE BETWEEN RHODA AND SIOUT. 


RAILWAY EXPEDITION. 





towns. The final division of the report treats, as we | prepared with a care which we can only commend, | neers who are unable to visit the United States, 4 


have said, of miscellaneous subjects, and contains | and which gives scarcely an opening for criticism. | givin 
accounts of shoots, hoists, grain elevators, cranes of | M. Malézieux’s own conclusions and summaries also | it w 


various kinds, stone-cutting machines, the tele- 


graphic services, fire-brigades, the West Point | they offer no ground for controversy, and we can | accounts of the works they have examin 
Academy, patent laws, &c., while it also gives a vast | 


amount of useful statistical information concerning 
the United States generally. 

We have now completed our enumeration of the 
chief contents of M. Malézieux’s report, and we 
have, we trust, given a fair idea of its comprehen- 
siveness. The work is one which it is scarcely pos- 
sible to review in the ordinary acceptation of that 


term, as it consists chiefly of a vast collection of de- | 
on which he may fairly be congratulated, and while 
| his work may be specially recommended to engi- 


= of characteristic American engineering 
works, these descriptions having evidently been 


| are so just, and so free from national prejudice, that 


only praise the tone in which they are written. M. 
Malézieux points out that in many matters the engi- 
| neers of the Old World may learn with advantage 


from those of the New ; but he also is careful to dis- | 


| criminate between those features of American engi- 
| neering practice which are only specially applicable 
| to a new or partially p tetas | country, and those 
which are capable of a wider application. 
Altogether, M. Malézieux has produced a report 


them an able record of American engineering, 
ill also possess great interest to i pe have 
| . e 
crossed the Atlantic, and who may — rem 
clusion it is only just to the printer and pebliches 
| to state that the book is an excellent specimen © 
typography, and that the numerous plates 
adabably drawn and engraved. 








| __Vicrortan Breakwaters.—A consisti of Colonel 
| Ward, R.E., and Messrs. Wardell and Gordon, civil engines 
| have been appointed to report on — weit 
| Portland and. Wennenbedt Victoria. abe oye wat 
case, was favourable, but the probable expense © the con 
| was left a matter for future investigation. In 

| Warrnambool the report was unfavourable. 
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THE SOUDAN RAILWAY EXPEDITION. 


(Continued from page 147.) 

- ascending the Nile, the pyramid of Rigga at- 
pg — from the west bank of ier aidan, 
standing up prominently from the low surrounding 
country. ‘The upper part of this pyramid, which is 
shown in the sketch, is of a peculiar form, and unlike 
those which are so characteristic of the country. 
Higher up the Nile, at a point between Rhoda and 
Siout, picturesque scenery pee itself. On the 
west side the banks are clothed with foliage, whilst 








hind, there being no possibility of its passin 
through the rapids. The stores % contained re 
therefore unloaded, and they, as well as the most 
weighty of those on board the other boats, were 
transported to the top of the cataract on camels, 
it being necessary to reduce the draught as much as 
possible whilst the Dahabeahs were being hauled 
through the rapids. 

In the eighth volume of ENGmEERING, pages 101, 
104, and 105, we published plans of the First Cata- 
ract, showing the works proposed by Mr. Hawk- 
shaw for improving the navigation by means of a 








THE FIRST CATARACT. 





of the Island of Heteh. Two navigable channels exist 
through the rapids, one towards the east, the other 
towards the west, which meet at the upper end of 
the cataracts, and are artificially united below by a 
transverse channel cut by Mohammed Ali. The 
western is a straighter and deeper channel than the 
eastern, and is, besides, less obstructed by rocks, 
but on the other hand the current through the 
artificial channel, before mentioned, is, especially 
at low Nile, very rapid. The eastern passage is, 
therefore, chiefly used in dragging boats up the 
cataract, and the western in running down the 



































on the east, cliffs rise precipitously from the river. 
‘hese cliffs are full of natural caverns, while occa- 
Sonally tombs are cit in the face of the rocks. 

On the next page is published a sketch of the iron 
beah to which allusion was made last week. 
plan shows the arrangement made for pas- 

fengers, the position of the stairs leading to the 

bv deck, and the space available for freight. 

the { arriving at Assouan, about three miles below 
oot of the First Cataract, the steamer, which 

towed the Dahabeahs from Cairo, was left be- 








THE ISLAND AND RUINS OF PHILG. 


canal. At the same time we also published Mr. 
Hawkshaw’s report to the Egyptian Government. 
In this report, an interesting account is given of 
the First Cataract, a sketch of which is shown 
above. 

The bed of the river at this point is of rock, and 
the water has forced for itself broken and irre 
passages, throughout which are scattered numerous 
rocky islands, ‘This formation produces a large num- 
ber of falls and rapids for a distance of about two 
miles, without including a channel to the westward 





stream. In referring to the formation at this point, 
Mr. Hawkshaw says, ‘‘ The rock of the bed of the 
river and of the islands in the bed, and also of the 
banks, and that met with in the immediate neigh- 
bourhood is granitic. All kinds and varieties of 

ite are met with, a very considerable portion 
ame syenitic, and the granite proper being large 
grained, fine grained, red and grey. e irregu- 
larities in the bed of the river and the existence of 
the rapids is due to the hard nature of the rock, the 
water not having sufficient power to form a regular 
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and even channel through a material offering such | 
resistance to its erosive action. In some of the ad- | 
joining hills the granite rock is capped with sand- | 
stone, and along the banks and in the hollows the | 
rock is often covered with sand, this covering being | 
of variable and irregular thickness.” 

Over this rocky ground the first and boldest work 
in connexion with the schemes for establishing easy 
communication with the Soudan will be constructed. 
Between the unbroken water at the foot of the 
cataract, and that at Shellal, the top of the rapids, 
the river makes a bend, and across the rocky for- 
maiion on the inner side of this bend will be con- 
structed the ship railway which is to take vessels 
from the lower to the higher level. The actual 
difference between these levels is quite small, being 
only 10 or 11 ft. at high and 16 ft. at low Nile; 


tance from the first, and so the rest succeed one] 
another, at intervals of about a minute, until all 


| are in the water, and the rope, supported at five 


or six different points, is taken through the stream 
and landed. . 
This operation is conducted under the superin- 
tendence of the Reis, or captain of the cataract, who, 
stationed on a projecting rock, endeavours to make 


| his voice heard above the noise of the tumultuous 


waters, and of his scarcely less tumultuous followers, 
each of whom gives tongue to the utmost of his eapa- 
bility, for the better carrying out of the work in hand. 
But when the din of cataract and followers swallows 
up the utterance of the chief, vocal instruction 
gives place to pantomime, and the stately Reis upon 
his granite pinnacle sinks all his dignity, and con- 
veys his commands by a code of gesticulated signals, 


Fic.!| 


ATCHES 
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but as the rocks upon the bank rise to a considerable | 
height, it became necessary either to lay out a line 
conforming somewhat to the natural surface, and | 
so to obtain an elevated summit level, or—more | 
costly alternative—to incur the expense of consider- 
able rock cutting with flatter gradients. The former | 
course has been adopted, and the ship railway will | 
rise from the still water of the Nile at Mahatta, the | 
northern end of the cataract, with a gradient of 1 
in 30 for a distance of 3532 ft., changing into a | 
curve with five miles radius, and 1474 ft. long; 
the summit level of which—)]27.30 ft. above mean 
low Nile—is found at a distance of 875 ft. beyond | 
the commencement of the curve. At a distance of 
599 ft. from the summit level the gradient changes | 
again into a fall of 1 in 44 for a length of 4750 ft., | 


which terminates the railway in the little river | 


harbour of Shellal. In plan, the line for the 
greater portion of its length is on a curve of 4000 ft. 
radius. 

The power required to draw the cradles carrying 


the ships up the railway will be farnished by the fall | 
of the water, stream wheels being fitted between | 


twin pontoons moored near the foot of the cataract 
at a point where a rocky promontory narrows the 


channel selected for the purpose; these will force | 


water at high pressure into enormous accumulators | 
placed at the summit of the ship incline, and from 
these accumulators powerful hydraulic winding 
engines will derive their motive force. We shall | 
on a future occasion publish detailed drawings and 
descriptions of this interesting work ; for the present 
we content ourselves by indicating its nature, and | 
return to the progress of the expedition. 

Leaving the steamer behind at Assouan, the 
Dahabeahs, partially lightened of their cargo, 
proceeded with a fair wind to the point where the 
current made sails uselegs, and it became necessary 
to trust to tow-ropes and natives. The Reis, and 
about 70 Arabs of Shellal, were used to the work of 
bringing boats through the cataract, and for which | 
their strength, activity, and amphibious qualities 
render them well adapted. ‘The whole operation is 
conducted upon a regular system. In the Dahabeah 
five or six natives take their posts, each ready to 
take a header into the stream at the given moment. 
The first man, with the rope held between his teeth, 
disappears from the side of the Dahabeah, and 
makes headway against the current, until the weight 
of the rope becomes too much for him ; the second | 
then follows, getting hold of the rope at some dis- | 


° 


’ 


% 
z 
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the absurdity of which appears more striking by the 
contrast with his normal demeanour. 

The rope landed, and the Reis composed, 60 or 
70 Arabs attach themselves to the shore end, the 
other being made fast to the mast or timber head of 
the Dahabeah, the hatches of the vessel are battened 
down to prevent shipping water, and the united 
efforts of the men draw the boats through the 


| rapids, The principal difficulty in ascending the 


cataract arises from the fact that it is almost im- 
possible at the most critical moments to obtain a 
direct pull on the tow-rope, which is sometimes 
brought almost at right angles to the boat on account 
of the isolated rocks scattered over the passage. 
Whenever a strong and favourable (north) wind is 
blowing, all sail is set, which materially assists the 
operation. In the most critical parts of the cata- 
ract, where the current was most powerful, only one 
Dahabeah could proceed at a time, the whole strength 
of the towing force being required to overcome the 
resistance ; and moreover, in many places the channel 
narrows until there is only room for one vessel at a 
time. ‘The width of channel varies of course with 
the state of the river. The operation often in- 
volved the necessity of swimming across the rapids, 
as the narrowness and frequent bends in the channel 
made it necessary to have a tow-rope from each 
bow and even from the quarter. In thus cross- 
ing the cataract the Arab, who performs the feat 
with perfect ease, first converts his suit of clothes 
into a turban, and bestriding a piece of timber about 
6 ft. in length, strikes out boldly into the seething 
waters, riding over the highest crests, and taking a 


| circuitous route to arrive at his destination, which 


is always considerably further down stream than his 
point of departure, allowance having to be made for 
the current. ‘The numerous eddies caused by rocks 
and bends are always carefully taken advantage of. 
In shooting the rapids the Arabs use, whenever it 
is possible, a similar log, and almost invariably des- 
cend without mischief. Occasionally two descend 
together, the pieces of timber in this case being 
about 10 ft. in length, 

After reaching the top of the cataract the stores, 
which had been taken on by camels, were reshipped 
on board the vessels, and before proceeding on the 
journey some studies were taken of the east bank 
to fix generally the position of the ship railway. 
This was done in two days, after atom 3 the staff 
proceeded, the working plan and sections being 
completed on a subsequent occasion. 





Just above the First Cataract, and 6 miles agai 
west of Assouan is the Island of Phile, of which g 
sketch is given on the preceding page. Like all 
the other islands which break up the surface of the 
Nile at this point, it is of small extent, but containg 
some of the finest Egyptian architectural remaing 
in existence, including four temples, a long 
colonnaded avenue, several obelisks, besides g 
Roman triumphal arch, and many other relies of 
civilised and glorious past. 

(To be continued.) 








NOTES FROM PARIS, 
Paris, Maxrcn 4, 1873, 
Hypravtic AppaRAtus ror CLOsING Suops, 

MM. C. and E. Saint-Pére are inventors of a System for 
closing shop shutters by hydraulic power. In this system, 
the closing shutter, composed of horizontal iron laths, is 
suspended from below on two chains, one of which, after 
passing over a pulley, supports a piston moving in a hy- 
draulic cylinder. A three-way cock allows the water to 
flow from the cylinder, or to pass out from beneath the 
piston, the weight of which is rather greater than that of 
the shutter. The working of the apparatus is very simple, 
By turning the cock the water flows from under the piston, 
which, falling by reason of its excess of weight, raises the 
shutter. When the reverse operation is performed, the 
cock is turned so as to admit the water in the lower part of 
the cylinder, the piston rises, and the shutter falls, The 
apparatus being enclosed in a cellar, or below ground, there 
is little to fear from frost. It is, moreover, easy to warm it, 
It is necessary to have a small reservoir in the upper part of 
the house to supply the cylinder. This system is simpler 
than those usually employed, and it has also the advantage 
of working without noise. We may add that M. Tresca, sub- 
director of the Conservatoire des Arts et Metiers, has re- 
ported favourably upon it. 


Lazour LEGISLATION. 

The discussion in the National Assembly which followed 
the second reading of the measure on the hours of labour 
for children was an interesting one. 

This law would also include women, who it is supposed 
require protective measures equally with children. It is 
intended to replace the law of 1841, the conditions of which, 
otherwise praiseworthy, have not produced the result ex- 
pected. It is not sufficient that the text of a law should 
be good ; it is necessary besides to know that it provides 
means for carrying out the measure it prescribes. Another 
inconvenience not less grave was the too restricted defini- 
tion of establishments to which the law was applicable, 
leaving a wide door open for evasion. The new law would 
be applied in all cases where children work from home. A 
medium course has been adopted in those cases where 
children labour with their families and exceptional esta- 
blishments. 

The question as to the age in which children should be 
admitted into factories has been warmly discussed. This 
question brought forward interests opposed in a certain 
degree to the industry of the country and of the children 
themselves, whose physical, moral, and intellectual develop- 
ment, so necessary from all points of view, for the individual 
and for the nation, is incompatible with initiation to a 
labourer’s life. On the other hand, the numerous families 
of the workmen find themselves generally in a situation 
worse than precarious, if the children do not take their part 
in contributing towards the common expenses. Humani- 
tarians and utilitarians have warmly discussed the opposite 
sides, and the English experience has been freely cited. The 
minimum age of ten years has been adopted, with halfa 
day’s work up to thirteen years for boys, and up to fourteen 
years for girls. Night work is prohibited for boys under 
sixteen years, and for girls under twenty-one years. Sunday 
work is prohibited on the same conditions, and without dis- 
tinction of religion. This measure is scarcely in harmony 
with French manners, that demand a greater liberty of 
action. Underground labour is made illegal for all children 
of less than thirteen years, and absolutely for girls and 
women. A less limit of age is fixed equally for labour in 
unhealthy callings, and special arrangements are taken to 
insure the education of children outside the workshop, and 
surveillance within it. : 

One of the most important clauses of the law consists in 
the establishment of local committees, of divisional in- 
spectors, and of a superior commission— institutions intended 
to insure inspection. 








Lonpon Association or Foremen ENGINEERS AND 
DgavcutTsmEN.—The ordinary monthly meeting held at the 
City Terminus Hotel on Saturday, the Ist inst-, was a2 
exceedingly interesting one. Mr. Joseph Newton (late of 
Her Majesty’s Mint) presided, and the attendance was very 
numerous. Among en unusually large number—some ten oF 
twelve—of new members elected or proposed, was Mr. Charles 
Hutton Gregory, C.E. Subsequently particulars were given 
by the chairman asto the recent anniversary celebrations of 
the London and Manchester Associations, both of which 
been in every way sucessful. Mr. Gibbon next read a paper on 
“ Packing for Pistons and Glands of Steam Engines.” This | 
illustrated with diagrams and specimens of a great variety he 
packing. A spirited and instructive discussion brought th 
sitting to a close. It was stated by the chairman that @ 
future there would be no scarcity of papers. 
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NOTES FROM GERMANY. 
Bonn, Marcu 4, 18738. 
Om or ViTRIoL. 

oil of vitriol, or mixture of anhydrous sulphuric 
acid with its first hydrate—so-called Nordhausen sulphuric 

id—is now very seldom manufactured, as the production 
aci he ordinary hydrate, or English acid, is far more 
é' mical, and suits almost all purposes. It appears that 
Savanufacture of the former is still principally going on in 
peter at the works of Von Starcu, where large quantities 
7 iron pyrites are transformed into so-called “stone of 
© rio,” from which the oil of vitriol is derived by distilla- 
-— clay retorts. These vitriol works are at Davidsthal, 
aes Kasnau, Bras, and Branovic, and they appear to 
ered annually something like 1500 tons of oil of vitriol. 
Grith regard to the yield, it is of importance how the stone 
of vitriol is composed, and it is best if it consists entirely 
f “ferrisulphate”—that is, anhydrous sulphate of oxide of 
* instead of ferrosulphate, or anhydrous sulphate of 
peo of iron. The more of the latter it contains the 
Peater is the loss of oil of vitriol through its decomposi- 
tion into sulphurous acid and oxygen, the latter combining 
with the protoxide of iron. E. V. Tahn, of Pardubitz, the 
r of Von Starcu’s works, lays the greatest stress 
npon freeing the sulphates of iron from protoxide, and 
upon producing a thorough “ ferrisulphate” before subject- 
ing the stone of vitriol to the process of distillation. 


MexrcAn AnD SoutH AMERICAN SILVER ORE. 

The Imperial Gazette contains an article on the import 
of Mexican and South American silver ores to the smelting 
works of Germany for the extraction of their silver; and 
it recommends the purchase of such ores, containing 
copper, to the Mansfeld Silver and Copper Works ; such 
containing lead to the Harz Works, at Clausthal and An- 
dreasberg ; and last, those with gold, arsenic, antimony, or 
bismuth, to the Frieberg Smelting Works, at Muldener- 
huette. Similar rich silver ores have been for many years 
regularly imported and reduced in Flintshire and South 
Wales. In order not to compete with each other on 
foreign markets, the above-named three works have com- 
bined and sent out two competent engineers, Messrs, Richter 
and Huebener, to Mexico and South America, with the 
view to contract for rich silver ores, and to report on the 
condition of the mines and ore markets in these countries 
generally. These gentlemen arrived in Mexico in October 
last, and they are to visit Mexico, Guanaxato, Zacatecas, 
Durango, Mazatlan, and to follow up the coast by Cosola 
Culican, Sinaloa, Alainos, Hermosillo, as far as La Paz in 
Lower California, whence they are to return to Acapulco, 
Then they will visit Columbia, Guayquil, in Ecuador; 
Lima and Arequipa, in Peru ; Potosi, in Bolivia ; Caldera, 
Copiapo, Coquimbo, and Valparaiso, in Chile; from where 
they are to cross the Andes to Mendoza, Cordova, and 
Rosario, in the Argentine Republic. Both have travelled 
before in America, and are thoroughly conversant with the 
English, French, and Spanish languages, so that, assisted 
by their professional experience, they seem well fitted 
to fulfil their mission—that is, to establish a regular 
trade with rich silver ore between America and Germany. 
By the combination of the German silver works, every 
cargo of silver ore which is sent over is sure to find a pur- 
chaser; and, in fact, the importation of American ore to these 
works has been on a steady increase during the last five or 


six years. 


Parsst Law Rerorm.— From a recently issued Parlia- 
pre re we learn that the secretaries of Her Majesty’s 
and@'missions abroad are engaged in collecting in- 
formation on the-subject of the patent laws of various 
countries, which will in due time appear in the form of a 
volume of secretaries’ reports. The same paper also contains 
copies of memorials on the subject of patent law reform from 
our irrepressible friend, Mr. Macfie, and also from Mr. 
Samuelson to the Lord Chancellor (Hatherley), with his lord- 
ship's replies. Mr. Macfie is impracticable, as usual, and it 
may be interesting to the public to know that the honourable 
member for Leith “trembles lest mischief be done in 
our attempts to improve and regulate” the patent laws un- 
less his recommendations be adopted. His remarks on the 
manner in which Mr. Woodcroit (the head of the Patent 
Office) discharges his functions are highly uncomplimentary 
tothat gentleman. He says that practically the manage- 
ment of the Commissioners’ business has been left to a clerk, 
and “that the consequence has been comparative ineffi- 
Geney.” In another place he says, “the working of our 
patent system, and the management of the several establish- 
ments, staffs, institutions, and businesses connected with 
patents and inventions are now left to a clerk or unknown 
fan or allowed, as the phrase is, to manage themselves.” 
Hatherley is good enough to admit that “ improvements 
may be made in the abridgment, classification, and indexing 
ents,” but at the same time he is of opinion that such 
might be performed -by persons of a somewhat less 
exalted position than that which Assistant Commissioners 
must of necessity occupy. We agree with his lordship. 
The reply of the Attorney-General to Mr. Howard in the 
House of Commons on Monday last, to the effect that the 
t were not prepared to take any active measures 
has, we believe, greatly discouraged the reformers. The 
entors’ Institute has passed a somewhat grandly-worded 
. , disapproving of the report of. the Select Com- 
mittee, and, by inference, of the Bill which we noticed the 
week before last. This division in the camp will doubtless 
pape e Government in its present attitude. The moral 
mind this is, that when a public department has made up its 
ie not to reform itself, it is an extremely difficult matter 
any one else to do so. 
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FAST STEAM LAUNCHES. 

WE have on several occasions given particulars of the 
high-speed steam launches built by Messrs. John I. Thorney- 
croft and Co., of Chiswick, and so much interest has been 
manifested in the performances of these boats that we feel 
sure the following account of some recent trials of two more 
of these vessels will be acceptable to a number of our 
readers. The first steam yacht of which we have to speak 
here is the Firefly, which was built and engined by 
Messrs. J. I. Thorneyeroft and Co., for Mr. Henry Morel, 
of the Socété de la Lys, of Ghent, and which made its trial 
run on the 6th ult., in the presence of the owner. 

The dimensions of the Firefly are: Length over all, 
53 ft.; breadth, 6 ft. 6 in.; draught of water, 2 ft. 6 in. 
The engines are of the inverted direct-acting type and have 
two cylinders 6 in. in diameter with 8 in. stroke. The 
results of the trial on the measured mile were: 

1st run with tide 2 min. 55 sec. = 20.57 miles per hour. 

2nd ,, against ,, 3 , 28 ,, = 17.81 * 


Mean speed = 18.94 
Immediately after the trial in the mile the Firefly was 
run down to Westminster Bridge, when the times of passing 
the various bridges, &c., were as follows: 


Left Chiswick ... eee rn ~ 2. aS 
Hammersmith Bridge ... eee ee 1 52 30 
Putney -~ om os . °c 
New Railway 9 ee ove ow 2 2 46 
Old Py 2» 000 Mone 2 ee 
Chelsea 9 eee ove .» 2 7 @ 
Battersea Park ..._... eee eo 2 11 16 
Victoria Railway Bridge eee - 2 11 40 
Vauxhall 9 (e8e ose wo 2 14 58 
Lambeth -. ee oe » &  & 
Around Westminster Bridge ... oe 3 18 2% 

Total time 80 25 


The distance made during the above runis a little under 
nine miles, thus giving a speed of nearly 18 miles per hour, 
and the performance is one which will give those who are 
familiar with the river a very high opinion of the capa- 
bilities of the vessel. The tide, we should mention, was 
slightly in favour of the Firefly during the above run; but 
on the other hand, the wind was against her. We need 
scarcely add that the owner and his friends expressed 
themselves completely satisfied with the results obtained. 
Subsequently the Firefly was steamed down to Dublin wharf, 
and by means of the crane there was lifted on board the 
steamship Tolka, for transmission to Ghent. The Firefly 
was lifted on to the deck of the Tolka with coal and all 
necessary stores on board for steaming from Selzacte to 
Ghent, and on arriving at the former place she was lifted 
out of the Tolka into the canal, and the fire being lighted 
she steamed safely to her destination. 

On the 27th ult., also, Messrs. Thorneycroft and Co. 
tried another of their small craft, built by them for an 
English owner. This vessel is 57 ft. long 7 ft. 2 in. beam, 
and has a draught of water of 2 ft. 5in. The mean speed 
obtained was 17 miles per hour. A third vessel will be 
despatched from Chiswick this week for the East, where it 
will no doubt maintain the reputation which the firm has 
acquired for this class of work. We may add here that 
Mr. Thorneycroft has recently been joined by Mr. Donald- 
son—lately an executive engineer in the Public Works 
Department of India—and the firm is now Messrs, John I, 
Thorneycroft aud Co. The works at Chiswick have also 
been extended, and additional machinery laid down to 
meet the demand which we always predicted would arise for 
the high-speed yachts of which we have been speaking. 








THE EAST RIVER BRIDGE, NEW YORK. 
(Continued from page 134.) 


Construction. 

Iw its construction this caisson* is in its general features a 
duplicate of the Brooklyn caisson. It is built of yellow pine 
timber, the air chamber being lined with a thin skin of boiler 
plate on the inside. The root consists of five courses of yellow 
pine sticks, 12 in. square ; the inclined sides surrounding the 
air chamber are also of yellow pine, and are 9} ft. high on 
top, and taper to a rounded cutting edge of cast iron 8 in. wide 
and enveloped by an armour of boiler plate. 

The timbers in all the courses are scarfed and bolted to- 
gether with screw bolts and drift bolts. About 180 tons of 
bolts were used in the fastenings. The dimensions of the 
base are 172 ft. by 102 ft. covering an area of 17,544 square 
feet. Its length is 4 ft. greater than the Brooklyn caisson. 

The Air Chamber. 

The air chamber has a height of 9 ft. 6 in., and is divided 
into six rooms by means of five main frames.. The rooms 
vary from 26 ft. to 30ft. in width by 102 ft. long, and are 
subdivided by lighter secondary frames running through the 
middle. In addition there are two heavy cross frames extending 
through the whole length of the caisson. The amount of 
bearing surface is 18 per cent. of the whole base, and will 


be increased to 25 per cent. of the whole base, by reason 


of the sloping sides, in case the caisson should sink into the 
soil 2 ft. 

The main frames are of solid timber and 4 ft. wide, com- 
posed of two central tiers of horizontal timber and two 
outer rows of posts. They are secured to the roof by long 
through bolts, extending through the lower three courses of 
the roof, and are heavily braced sideways. The ends of 





* Two-page lithographs showing sections and plans of the 
New York caisson were published with our numbers of 





January 31 and February 14 and 28. 
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the frames are secured to the sides of the air chamber by knees 
ponte + a frame is pierced by doorways of 
le size communication betw joini 

a Or ° een the adjoining 

e secondary frames are open work, composed of posts 
and sills, and can be sisengthened if the necessity should 
arise. 

F : Iron Skin. 

_ An iron skin lines the inside of the air chamber. The iron 
is light boiler plates of No. 6 gauge. A light iron was pur- 
met y selected in order to overcome, to some extent, by its 

uckling, the difficulty arising from the expansion and con- 
traction of so large a surface rigidly bolted to an unyielding 
mass of timber. In addition, a series of expansion joints of 
angle iron were put in transversely to aid in taking up the 
contraction. No trouble has been experienced from this source 
sinee the launch. All spaces between the skin and the timber 
have been filled with cement. The skin performs two prin- 
cipal offices—that of making the air chamber tight; and, 
secondly, to protect the timber above against fire. It also 
adds to the strergth of the whole structure. 

Inasmuch as the skin is pierced with 6000 bolts, besides its 
own rivets and caulking seams, it was expected that the 
leakage at first would be considerably greater than in a caisson 
made tight by caulking with oakum. ‘The expectation was 
more than realised, since four air pumps were required to in- 
flate the caisson sufficiently to enter it, whereas one pump 
sufficed for the Brooklyn caisson. As soon, however, as access 
was had to the air chamber, the leaks were easily stopped, 
being both audible as well as readily accessible, and it is even 
tighter than the Brooklyn caisson. 


Air Locks. 

_Two sets of double air locks* are provided, each 6} ft. in 
diameter by 8 ft. in height, and capable of containing thirty 
men; thus enabling the whole working force of one hundred 
and twenty men to enter at one locking. The locks are built 
into the roof of the caisson—the lower half projecting 4 ft. 
into the air chamber, and the upper half communicatin 
with a rectangular trough 7 ft. long, which connects eac 
pair of locks. This trough enlarges above into a circular well 
of boiler plate 8 ft. Gin. in diameter, which is carried up in- 
side the masonry as the caisson sinks. This style of lock 
presents some advantages as well as disadvantages, when 
compared with the old mode. Less time is occupied in pass- 
ing through a large number of men, and the fatiguing labour 
of —T a high vertical iron ladder within the compressed 
air is avoided. 

On the other hand, the locks are dark; they are liable to 
be flooded by leakage from the well above, thus cutting off 
both ingress and egress, and in case of an incursion of the 
waters from below, the avenue of escape is sooner cut off, 
Steam coils are provided for maintaining a uniform tempera- 
ture when coming out of the lock. 

The idea of placing the air lock at the bottom of the air- 
shaft, below the water level, in place of above it, in masonry 
caissons, is not new, having been proposed in England as 
long ago as 1831 by Lord Cochrane, and again by William 
Bush in 1841, and still later in 1850 by G. Pfannmuller, of 
Mayence. It, nevertheless, remained for Captain Eads, in his 
St. Louis caissons, to make the first practical application of 
the same on a really large scale in this country. 

Excavation of Material. 

The removal of the material from the caisson is effected as 
before, by means of open water shafts and the Cummings’ 
dredges. The shafts, however, in place of being square, are 
round, having a diameter of 7 ft. 9in. The round form 
is much better adapted to resist a bursting pressure in case 
itis n to blow the water out of them. Since the 
water shafts have to be cut off when the caisson arrives on 
the rock, they are provided with caps and air locks of 
their own ; the old Brooklyn locks being used for the pur- 
pose. This-will give the opportunity of filling the shafts 
under pressure. In addition, fifty-eight iron pipes, of 34 in. 
and 4in. diameter, have been distributed throughout the 
caisson for the purpose of sending out any sand that may be 
fine enough to admit of it. he fact, however, of three bore 
holes out of four encountering boulders, made it necessary 
to provide the means used before for their removal. 

The Supply Shafts. 

The supply shafts are four in number, two of 21 in. dia- 
meter, me two of 2ft. diameter, disposed symmetrically 
throughout the caisson, and arranged in the same manner 
as those used before. They will prove more than sufficient 
to supply all the concrete that 120 men can dispose of in 
filling the air chamber. 
(To be continued.) 


Norwicu.—Mr. Christopher Thwaites, C.E., son of the 
late Chairman of the Metropolitan Board of Works, has 
been elected to the office of City Engineer and Surveyor for 
Norwich. 


ScrentiFic anD Mecnanicat Soctrty, MancHesTER.— 
At a meeting held on Wednesday, the 26th February, Mr. 
H. W. Hermans, C.E., vice-president, in the chair, the follow- 
ing gentlemen were elected members of the Society : Messrs. 
James Roberts, ironfounder and machinist, William Michael, 
managing agent, John Wormald, C.E., J. H. Goodwin, 
architect. The following were proposed as members for ballot 
at the next meeting : essrs. Evan Leigh, C.E., John Elee; 
M.E., William McNaught, M.E., Rochdale, John Sutcliffe, 
engineer and machinist, John Watkins, meehanical draughts-. 
man, John Scheffield, M.E. Mr. J. Hesking then read a paper 
“On the Ventilation of Mines.” He considered the various 
methods of ventilation now in use, and suggested to accom- 
plish that object by exhausting the workings so us to liberate 
all foul gases. The practicability of such a plan was strongly 
contested during an animated discussion, and it transpired 
that ventilation by means of steam jets had been suceessfully 
accomplished by Mr. G. L. Sevtt, at a mine in Wales. 














* Detail engravings of these air-locks will appear in an 





early number. 
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BOILER EXPLOSIONS IN 1872. 
(See Mr E. B. Marten’s Report, Page 168.) 
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SLAG MACHINE AT THE TEES IRON 


WORKS, MIDDLESBROUGH. 


DESIGNED BY MR. CHARLES WOOD, ENGINEER. 
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In the article which appears in our present issue on the 
7 Utilisation of Slag,” we mention rll yom toe for treat- 
ing slag which have been patented by Mr. Charles Wood, 
4 Tees Iron Works, Middlesbrough-on-Tves, and on 
— page we give an illustration of the one we 
to as having been seen in operation at those works. The 
machine has been working several months, and has delivered 
thousands of tons of slag, all of which, we should men- 
has been sold at a profit for purposes of building con- 
houses, concrete for foundations and drai wor! 
fon = drainage works, 
our engraving Fig. 1 isa plan and Fig. 2 is a vertical 
ti In these views, a @, is an axis or central post, and 
® table mounted s0 as to be able to rotate upon it. 
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The table, 5, receives a slow motion by means of the ring 
of teeth, c, bolted to its underside and driven by the pinion, 
d. This pinion is fixed upon a shaft, &, which receives its 
motion from a small steam engine or other power (not shown 
in drawing). ¢ ¢ are cast iron slabs fixed upon and forming 
part of the table. These slabs are cast upon wrought iron 
zig-zag pipes, e' e’, and are kept cool when in use by the 
water flowing through them. The water enters these pipes 
from the bowl, g, through the pipes, 0, and passes from one 
plate into a second through the horseshoe pipe, p, after which 
it passes into the waste water trough i, whence it makes its 
escape. m, m,m is a small cold-water main which supplies 
the spreaders n n for cooling the slag; and 7% are a set 
of scrapers which simply rest upon the table. 
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The action of the machine is as follows: The slag flows 
from the blast furnace down the slag trough or runner, 7; 
and spreads itself over the revolving table. This table is 
about 15 ft. in diameter, and from the point where the slag 
flows upon it up to the first water spreader is a distance of 
some 6 or 8 ft., so as to allow the slag to solidify. As soon 
as this takes place the spreaders keep the surface of the 
slag covered with water; this cools it and makes it brittle, 
It then comes in contact with the scrapers, 4, which scrape 
or push it off into the railway wagon, and when quite cold 
it breaks into small pieces. 
is considerable economy in connexion with the 





this machine, which we have not mentioned in our 
article, as it has nothing to do with the use of the 
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material made from it, viz., a saving in the wear and tear 
of the old kind of slag “ bogies,” due to their being con- 
stantly red hot, burning, and breaking. The roads and 
sleepers are also saved from the damage due to the constant 
bursting of the liquid balls, this being entirely done away 
with, as is also the expense of clearing up of the débris; 
while the slag, being always in a solid, cool state, there is 
no chance of the men or horses being burnt from explosions 
or bursting of the old kind of slag balls or blocks, a mishap 
now unfortunately of common occurrence. The advan- 
tage of being able to take the slag away from the furnace 
in ordinary railway truck-loads of 7 or 8 tons, instead of 
from 2 to 8} tons as by the old system is also of importance. 








BOILER EXPLOSIONS IN 1872. 
Report of Mr. E. B. Marten. 
(Concluded from Page 152.) 

No. 17. April 17th, 5 injured.—One tube, 11 ft. long 8 ft. 
in diameter, 2 in. plates Bottom of tube attached to shell. 
Was left for the night with sufficient fire to allow more steam 
to be raised than the valve could carry off, and it rent the 
the boiler into many fragments. 

No. 18. April 18th, 4 killed, 1 injured—Marine. The main 
steam pipe leading from the boiler to the engine burst at an 
old flaw which had been patched, and scalded those near. 

No. 19. (See Fig. 10, page 151.) April 19th, 5 injured.— 
Second-hand and old. Plain cylinder, 7 ft. long, 2 ft. 4in. 
diameter, +, in. plates, 40 to 50 lb. pressure. Boiler was of 
weak construction, longitudinal seams, flat ends, and un- 
guarded manhole, and was badly made and patched, and the 
plates were so reduced by corrosion as to be unable to bear 
the usual pressure. 

No. 20, (See Fig. 11, page 151.) April 23rd, 3 injured.— 
One of six, ten years old. Cornish, 18 {t. long, 6 ft. diameter. 
Tube 2 ft. 6 in. diameter, 7, in. plates, 55 1b. pressure. The 
tube having no strengthening rings was too weak to bear the 
ordinary pressure, and collapsed sideways for almost its whole 
ength. 

No. 21. (See Fig. 12, page 151.) April 24th, 1 injured.— 
One of five, 20 years old. Plain cylinder, 35 ft. long, 6 ft. 6 in. 
Sayer age in. plates, 45 lb. pressure. Fired at front and 
left side. Tne boiler had been so much repaired that four seams 
had been made straight for the whole length. A seam-rip 
had been set up by the strain of the new plates, and this had 
extended over the side firegrate until the boiler was unable 
to bear the slight increase of pressure during a temporary 
stoppage of the engine. 

No. 22. April, none injured.—Small upright boiler, usually 
worked at 60 lb., but too much corroded to bear that pressure. 

No. 23. (See Fig. 13. page 151.) May 4th, 1 killed, 2 in- 
jured.— Plain cylinder, 28 ft. 4in. long, 5 ft. diameter, 12 years 
old. Very corrosive water had been used, which had so reduced 
the strength of the plates by corrosion and “ furrowing,” 
that the boiler was unable to eas the usual pressure. 

May &th, 1 killed 4 ingured.—Marine. Super- 
The plates were much weakened 


No, 24. 
heater round the funnel. 
~ internal corrosion, and the main cylinder collapsed and 
allowed the scalding water to get into the stoke hole. 

No. 26. May 6th, none injured.—One of six, 20 years old 
Cornish, 31 ft. long, 6ft. 6 in. diameter. Tube 3 ft. 6 in. 
diameter, j in. plates, 50 lb. pressure. The tube without. 
strengthening rings was too weak for ordinary pressure, and 
collapsed, rupturing at the first ring seam over the fire and 
at second seam from back end. The top part of one ring was 
blown out from back end, and boiler forced forward 6 or 7 ft. 

No. 26. May 9th, 2 injured.—Chemical still. Those 
near were injured owing to the manlid being imperfect. 

No. 27. ‘May 14th, 3 killed, 3 injured.—Chemical still, 
85 ft. high, 3 ft. wide, made of 6 in. pine, and usually worked 
without pressure. The outlet became clogged and caused 
sufficient pressure to burst the vessel. 

No. 28. (Fig. 14, page 151.) May 15th, none injured.— 
One of three, one year old. Balloon, 10 ft. high, 10 ft. dia- 
moter, ;% in. plates. It was not intended for steam pressure. 
1¢ was of very weak shape, and unable to bear the 25 Ib. 
pressure which was derived from another boiler. 

No. 29. (See Fig. 15, page 151.) May 17th, 1 killed, 6 in- 
jured.—Second-hand. Cornish, 24 ft. long, 6 ft. 2 in. diameter, 
} in. plate, tube 3 ft. 6 in. diameter, 40 lb. pressure. The tube 
was of large size and without strengthemng rings, and was 
much corroded and “ pitted” by bad feedwater. The explo- 
sion was perhaps hastened by slight overheating through 


shortness of water. 

No, 30. (See Fig. 16, nage 151.) May 18th, 1 injured.— 
Plain — flat ends, of. 2 in. long, 2 ft. diameter, } in. 
plates, 20 1b. pressure. Boiler had become so weakened by 
corrosion as to be unable to bear the usual pressure. 

No. 31. May 25th, 1 killed.—Lancashire. The manlid 
was unscrewed before the pressure was down, and the issuing 
steam scalded those near. 

No. 32. (See Fig. 17, page 166.) May 26th, 1 injured. 
—Marine, 14 it. long, 8 ft. diameter in front, and 7 ft. dia- 
meter at back, 171b. pressure One of the tubes collapsed 
through overheating, caused by an accumulation of salt. 

No. 33. (See Fig. 18.) «une 7th, 7 injured.—One of 
three, more than 15 years old. Cornish, 40 ft. long, 7 ft. 
diameter, tube 3 ft. 6 in. diameter, } in. plates, 45 Ib. pressure. 
The large tube without strengthening rings was too weak to 
bear safely the usual working pressure, and collapsed, and 
was thrown out of the shell and rent into pieces. 

No, 34. June 10th, none injured.—Crane boiler. The top 
of the boiler with the funnel was blown 40 yards away, but 
no further details have been obtained. ; - 

No. 35, (See Fig. 19.) June 18th, 2 killed, 7 injured.— 
Plain cylinder, 11 it. long, 5 ft. 6in. diameter, fin. plates, 
30 1b. pressure, 24 years old. The boiler had been much 
patched, and was so old and worn as to be too weak to bear 
the usual r ure. Rupture commenced in the old plate 
neara patch. Fragments were widely scattered. 

. No. 56. June 28th, 2 injured.—No particulars have been 





No. 37. July 18th, 2 injured.—A steam pipe burst and 
scalded two men who were sleeping in a loft over the engine. 
No. 38. July 19th, 6 injured.—Lancashire, worked at 30 Ib. 
ressure, and seventeen years old. It rent open along the 
a being extensively corroded where it had rested on the 
brickwork. The shell was spread out nearly flat, and thrown 
to a considerable distance. ; 

No. 39. (See Fig. 20.) August 5th, none injured.—One of 
two, ten years old. Cornish, 20ft. long, 5 ft. diameter. 
Tube, 2 ft. Gin. diameter, ,% in. plates;30 lb. pressure. Tube, 
collapsed and ruptured over fire owing to shortness of water. 

No. 40. (See Fig. 21.) August 12th, none injured.— 
Wagon, 6 ft. 4in. long, 2 ft. 10in. diameter, ¥; in. plates, 20 
to 25 1b. pressure. Being without stays and of weak shape i 
was unable to bear safely the working pressure. _ 

No. 41. August 13th, 1 killed, 2 mjured.—Cornish, 24 ft. 
long, 6 ft. 6in. diameter. Tube, 3ft. 4in. diameter, 7%; in. 
plates, 45 1b. pressure. Tube collapsed from end to end, being 
too weak without strengthening rings to bear the usual pres- 
sure. 

No. 42. August 17th, 2 injured.—A steam pipe, which had 
just been fixed, burst with great violence as soon as steam 
was turned into it, and scalded those near. 

No. 43, (See Fig. 22.) August 19th, 2 injured.—One of 
three. Cornish, 8ft. 10in. long, 4ft.8in. diameter. Tube, 
2 ft. 8in. diameter, j in. —; 55 lb. pressure. There was 
no independent safety valve and no pressure gauge, and 
being disconnected at the time, the pressure accumulated to 
more than the boiler cculd bear. 

No. 44. (See Fig. 23.) August 20th, none injured.—One 
of fourteen. Plain cylinder, 60 ft. long, 4ft. diameter, } in. 
plates, 501b. pressure. Fired by gas. A seamrip at the 
bottom, penal by unequal expansion from frequent altera- 
tion of temperature, had gradually extended until the seam 
was too weak to hold, and it ruptured, allowing the ends to 
be blown in opposite directions. The strain upon the seams 
was doubtless increased by the expansion ‘and contraction of 
the bottom of so long a boiler, causing the whole weight of 
the boiler and the water in it to rest alternately on the central 
or the end supports. 

No. 45. (See Fig. 24.) August 22nd, none injured.—One 
of many. Chimney boiler, 40 ft. high, 4 ft. 6in diameter. 
Tube 2 ft. diameter, jin. plates, 601b pressure. Ruptured 
at line of internal corrosion or “ furrow,” caused by the con- 
stant movement of the end plate under variations of pres- 
sure, sometimes called ‘‘drum-head motion.” 

No. 46. (See Fig. 25.) August 26th, 1 killed, 4 inyured.— 
One of two, more than 20 years old. Balloon, 15 ft. 9 in. 
diameter, ;4,in. plates, 5 or 61b. pressure. The plates and 
rivet heads were reduced by corrosion. Rupture commenced 
at a broken stay. The cause of the explosion was over pres- 
sure, as the fires had just been urged to get steam to start 
the engine, in doing which there was unexpected delay. 

No. 47. August 27th. 8 killed, 2 injured.—Heater, 12 ft. 
long, 1 ft. 10 in. diameter, } in. thick, supplied with steam at 
30 1b. pressure. Ruptured from being too weak for the work 
it had to do. 

No. 48. September 2nd. 1 killed, 3 injured—Plain cy- 
linder, 11 ft. long, 2 ft. 8in. diameter, ,5, in. plates, 30 lb. 

ressure. Rent open at a patch over the fire through over- 
eating from an accumulation of deposit. 

No. 49. September 5th. 2 killed —Marine. The boiler 
was worn out, and very much patched, and as those in 
charge were aware it was unsafe, they were committed for 
manslaughter. 

No. 50. (See Fig. 26.) September 11th, 3 killed, 3 injured.— 
Cornish, 15 ft. long, 4{t. 3 in. diameter, 7; in. plates. Tube 
2 ft. 3in. diameter, gin. plates. The shell ruptured in the 
bottom where weakened by external corrosion. 

No. 51. (See Fig. 27.) September 16th, 2 killed.—Loco- 
motive, 18 years old. Boiler gave way about the middle of 
the barrel, and the plates were torn into fifteen or sixteen 
pieces, and seattered to great distances, the smoke box with 
the tubes adhering, and the firebox being left on the rails 
The plates had become so weakened as to be unable to bear 
the usual pressure. 

No. 52. September 23rd, 2 killed.—One of two. Lanca- 
shire, 28 ft. long, 7 ft. diameter. Tubes oval about 2 ft. 10 in. 
diameter over fire, and 2 ft. 6in. diameter beyond, ;5,in 

lates, 50 lb. pressure. The tubes were weakened by 
internal corrosion, and the left-hand tube gave way on the 
left side} and collapsed beyond the bridge. The brickwork 
at the back was displaced, and the boiler moved slightly 
forward. 

No. 53. (See Fig. 28.) September 25th, 2 killed, 2 injured, 
—One of 6,12 years old. Breeches tube, 21 ft. 2 in. long, 
7 ft. 6 in. diameter, diagonal seams. Tube 2 ft. 4 in. diameter 
ry in. plate, 40 Ib. pressure. The T-iron attaching the two 
halves of the back end was faulty and cracked on the side 
hidden from view, and ripped open, allowing the seam to es- 
eape and scald those near, but without disturbing the boiler 
on its seat. 

No. 54, September 28th, 2 killed.—One of four, 12 years old. 
Lancashire, 30 ft. long, 7 ft. diameter. Tube 2 ft. 10 in. 
diameter, 65 1b. pressure. Collapsed and ruptured at a seam 
in the left-hand tube, from overheating through shortness of 
water, 

No. 65. October 6th, 3 killed.—Marine. From defective 
arrangement three of the four safety valves were thrown 
out of their seats, and the rush of steam scalded those near. 

No. 66. (See Fig. 29.) October 15th, 3 injured.—Plain 
eylinder, 7 ft. long, 3 ft. 10in. diameter, jin. plates, 265 Ib. 
pressure. Boiler was old and internally corroded until unfit 
for pressure. The front end was torn off at the seam and 
thrown to a great distance. 

No. 57. (See Fig. 30.) October 16th, 8 injured —Rag 
boiler. 16 ft. Sin. long, 7 ft. diameter, in. plates, 601b. 
pressure. The square manhole was not sufficiently guarded 
to resist the pressure and the strain of revolving with heavy 
material within the boiler continually falling, and it rent at 
the corners. allowing the central ring of plates to be torn out, 
and the ends to be sent in opposite directions. 

No. 68. (See Fig. 81.) October 17th, none injured.—One 





of three, 23 years old. Cornish, 24 ft. long, 5 ft. diameter, 
Tube 2 ft. 9in. diameter, gin. plates, 40]b. pressure, 
tube being without st hening rings, was too weak 
the pressure, and collapsed from end to end. The issuing 
contents threw the door-frame and firebox through a window 
and the force of the steam expanded itself so completely ing 
straight line to the front, that it knocked in the windows of 
houses at a considerable distance, although little damage wag 
done near, and the boiler was not moved. 

No. 59. October 18th, 2 injured.—Portable, 40 1b. 
sure. The mudhole cover was insecurely fastened pall 
blown out, and the issuing water and steam scalded thog 


near. 

No. 60. October 22nd, none injured.—Marine. No par. 
ticulars have been obtained. 

No. 61. October 23rd, none inyured.—No particulars haye 
been obtained. 

No. 62. November 1st, 2 killed 1 injured.—Cornish, 75 lh 
pressure, about twelve years old. Tube collapsed through 
weakness, caused by shortness of water. 

No. 63. November 4th, 3 injured.—A steam pipe burst 
and scalded those near. 

No. 64. (See Fig. 82.) November 8th, 3 injured.—Bal. 
loon, 15 ft. diameter, _ lates, worked at low pressure, 
The boiler was very old, a d had been so much patched as to 
be too weak for the ordinary pressure. 

No. 65. (See Fig. 33.) November 13th, 2 killed, 8 inured, 
—Cornish, 30 ft. long, 6 ft. Gin. diameter. Tube 3 ft. 6in, 
diameter, y;in. plates, 40 to 60lb. pressure, 17 years old, 
Tube was without strengthening rings, and too weak for the 
usual pressure, and collapsed almost from end to end and 
divided into five pieces, which were scattered to great dis. 
tances, the shell being only slightly moved. 

No. 66. November 23rd, 8 injured.—The steam pipe of 
new engine, which was just being started for the first time 
burst, and the steam scalded those near. , 

No. 67. November 18th, 1 injured—Cornish, altered to 
plain cylinder, 14 ft. long, 5ft. diameter, Zin. plates. Leak. 
age from some bolts put in where stays had inn removed, 
had caused such external corrosion of the front end that it 
was rent open. 

No. 68. December 4th, none injured.—Heating apparatus, 
2ft. 3in. long, 2ft. wide, and 1 ft. 3in. deep. The joints 
were badly welded and one side was blown out, and the boiler 
thrown out into the street. 

No 69. (See Fig. 34.) December 9th, 2 injured.—Upright 
plain cylinder, 10 ft. long, 9 ft. 6 in. diameter, flat ends, 3 in. 
= 4 1b. pressure. Steam was supplied to it from other 

ilers, worked at 40 Ib. pressure. A greater pressure reached 
the boiler than it could bear, and the bottom was blown out 
and the top thrown to a great distance. 

No. 70. (See Fig. 35). December 9th, none injured.—One 
of four, six years old. Lancashire, 25 ft. 6 in. long, 7 ft. 6in, 
diameter. Tubes 2 ft. 6 in. diameter, 4 in. plates, 40 lb, 
pressure. Tubes collapsed from shortness of water, and that 
on the left side ruptured, but without moving the boiler. 

No. 71. (See Fig. 36.) December 12th, 2 killed. Rag boiler. 
Plain cylinder, 18 ft. long, 7 ft. diameter, and supplied with 
steam from other boilers at a pressure of 30 or 401b. It 
ruptured at the back end where internally corroded or fur- 
rowed, which rendered it unable to bear the pressure and 
strain of revolving. 

No. 72. December 18th, none injured.—Locomotive, but 
particulars have not been obtained. 

No. 738. December 28th, none injured.—Plain cylinder, 
5 ft. 6 in. diameter, 2 in plates, 30 1b. pressure. of 
blow-cock joint had so reduced the plate that it rent open, 
and the boiler was separated into two parts, which were 
blown in opposite directions. 

No. 74. (See Fig. 37.) December 30th, 2 injured—One 
of five, 7 years old. Plain cylinder, with plates arranged 
lengthways, 40 ft. long, 5 ft. diameter, } in. plates, 50 lb 
pressure. Rupture commenced at a longitudinal seam over 
the bridge, where there was most likely a seam-rip, ca 
accumulation of scale, and the rents extended spirally round 
the boiler, allowing it to open out flat. 








Tue InstitvTrion or Cry Evarneers.—At the meeting 
of this Society on Tuesday the 4th of March, Mr. Hawksley, 
President, in the chair, nineteen candidates were balloted for 
and declared to be duly elected, including three members, 
namely, Mr. John Bennett, Ex. Eng., P.W.D., Government 
of India; Mr. George James Hervey Glinn, Ex. Eng., 
P.W.D., Government of India; and Mr. Robert 
Engineer of the Eastern Division of the Gas Light and Coke 
Company. Sixteen gentlemen were elected associates, Vid. 
Mr. John Barker, Westminster ; Mr. Thomas Holmes Blakes- 
ley, M.A., Stud. Inst, C.E., Gray’s-inn-square ; Mr. Philip 
oe aang locomotive superintendent of the Cantagallo 
Railway, Brazil; Mr. Samuel Brothers Darwin, secre 


and manager of the Shrewsbury Gas Works; Mr. Edw 
Giles, Offices of the Crown Agents for the Colonies; Lieut. 


Frederick William Joseph, Ex. Engineer, P.W.D., Bombay; 
Mr. William Henry King, Stud. Inst. C.E., assistant en~ 
gineer P.W.D., India; Mr. Charles Edward Nicholas, Oude 
and Rohilkund Railway; Mr. Francis James Odling, Stud. 
Inst. C.E., Devonshire-street; Mr. Arthur Ricketts, Penge; Mr. 
Richard Edward Speakman, Nantwich; Mr. Thomas Sullock 
Stooke, water works engineer to the Corporation of St. 
Helen’s; Mr. George Thompson, Government engineer an® 
manager, Asuncion and Villa Rica Railway, Paraguay; 
Colonel John Salusbury Trevor, R.E., consulting engineer 
for railways to the Government of Bombay; Mr. Jo 2 
Whittingham, surveyor to the Audlem district, Cheshire; 
and Mr. George Henry Wood, Buckingham-street. It bs 
announced that ‘the council, acting under the provisions 
the bye-laws, had transferred Mr. William Francis from ro 
class of associate to that of member; and had admitted 
following candidates as students of the Institution, = 
Messrs. Augustus Marius Heaton, Thomas Ge | 
Frank Ferguson Buckham, Montague Martindale, 
Edward Thompson. 
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H.M.S. RALEIGH. 
Tue launch of the Raleigh at Chatham, on Satur- 
iy last, adds to our navy a vessel of an extremely 
uable, though little understood type. She re- 
presents the largest class of unarmoured cruiser, in- 
tended not so much to prey upon commerce herself, 
as to clear the seas of smaller predatory fry belong- 
ing to the enemy. Perhaps it would be still more 
correct to say that her function will be to destroy 
the larger cruisers who will endeavour to keep our 
\ as in check, and to protect from an occa- 
sional monster of her own type the larger cruisers 
who are doing the same work on our side, A de- 
claration of war with a maritime power would pro- 
bably cover the seas with Alabamas on both sides, 
represented in our case by a numberof 1000and1200- 
‘on sloops, carrying four and six guns each. To 
Protect our own commerce from similar vessels of 
pgm fi we have a class of sloop-corvettes of 
Sout 1400 tons, and a far more powerful class of 
iron-built corvettes, cased in wood, of from 2322 to 
tons, originally known as the Active and 
class. ‘The great speed of these large iron 





corvettes will insure their making an end of every- 
thing of the privateer class within reach, but they 
will be liable to be engaged by still faster and more 
powerful frigates. It is to protect them from this 
danger that the Raleigh and her predecessors were 
designed, the avowed object of their design being 
superiority in speed to all other war ships whatever, 
on in armament to all other ships of the unarmoured 
class, 

Previous to 1865 the large 50-gun wooden fri- 
gates of the Orlando and Mersey class were ade- 
quate to the protection of our smaller cruisers, 
being undoubtedly the finest and fastest vessels of 
the wooden frigate type in the world. But about 
that time the Americans were known to be con- 
structing a number of so-called ‘sloops,” of 
3000 tons and upwards, with enormous engine 
power, and a heavy armament of smooth-bore shell 
guns. These vessels promised to heavily overmatch 
our crack frigates, while fast enough to escape from 
even such swift ironclads as the Monarch and Agin- 
court. ‘Their mission was made no secret of on the 
other side of the water. They were to swoop down 
‘‘ like hawks” upon unprotected British ports, trust- 
ing to their speed to make good their escape when 
superior forces approached from other places. Their 
track was to be marked by burning ships alone, 
and we remember a vivid picture, in one of the re- 
ports of the American Secretary to the Navy, of 
the effacement of British power which was to be 
brought about by “stationing” one of these 
terrible cruisers in the Channel. All the American 
arrangements for maintaining this new naval station 
were, we were given to understand, complete, even 
to securing a regular supply of coals, which were to 
be brought out for capture by confiding British col- 
liers. Readers of ENGINEERING will remember a 
good deal about the Wampanoag, one of these 
sloops, and the overgrown engines put into her by 
Mr. Isherwood, which so filled her up as hardly to 
leave proper room for the boilers, much less for a 
due supply of coals. Nevertheless, she was ex- 
pected to do 17 knots, and though compared with the 
anticipations of her designers, she proved a la- 
mentable failure, she was obviously superior in 
actual fighting power to our wooden frigates. 
Moreover, the extent of the failure could not 
be foreseen in this country while she was still on 
the stocks, Early in 1866, therefore, a design was 
got out for an unarmoured iron frigate, the Incon- 
stant, intended expressly to give a good account 
of the redoubtable ‘‘sloops” from over the water. 
To this end she was made of 4066 tons, to give 
sufficient scope for the combination of high speed 
with a heavy armament, full sail power, good sea- 
going qualities, and a large coal-carrying capacity. 
Iron (sheathed with wood and coppered) was 
chosen as the only material fit to stand the 
racket of such engines as it was proposed to give 
her. Only 14.5 knots were guaranteed by Mr. 
Reed, but that was probably considered, at the 
time, as high a speed as the American sloops were 
likely to have left in them after crossing the 
Atlantic. The armament was ten 12}-ton 9-inch 
rifled guns on the main deck, and four 6} ton 
7-inch guns on the upper deck, The result of the 
competition was that the Americans, building in 
an utterly unsuitable material, and aiming at greater 
results than could possibly be obtained with it 
upon the tonnage to. which they had limited 
themselves, produced a number of ships which 
fell short of the standard in every respect except 
speed under steam. Even that was of doubtful 
good to them, so complete was the sacrifice of 
every desirable sea-going quality to the demands 
of the engineers, On the other hand the Inconstant 
more than fulfilled her designer’s expectations. 
Steaming 16.5 knots, instead of 14.5 as promised 
= therefore practically as fast as the Wampanoag), 
ast under canvas, with ample room for coals and 
every kind of stores, the steadiest ship in the navy, 
and in all points a wholesome and desirable cruiser, 
with a “tremendous battery,” as Sir Spencer 
Robinson said, the superiority of the Inconstant 


+was so complete that the enemy was overlooked 


altogether, and the Admiralty was blamed for pro- 
ducing so costly a ship when there was no foe 
worthy of her fire in existence. Public policy, and 
the hope, now happily realised, of establishing 
better relations with America, prevented a full 
statement of the reasons which led to her con- 
struction, and the Inconstant has been the Sphinx 
of the British press and navy ever since. News- 
paper correspondents rarely touch her without 
coming to grief. They either imagine that she is a 





kind of highly-improved and much too expensive 
Alabama, or else (and this seems to be the present 
view of the Times), that she is meant to illustrate 
the Times's own theory of the superiority of un- 
armoured ships over armoured ones, Naval men, 
on the other hand, seldom appreciate a ship which 
they can’t lay vay or of something worth fighting 
with ; hence they despise a vessel which is at once as 
big as an ironclad, as ugly, as heavily armed, and 
almost as costly to keep up, and which yet dare not 
engage one. What is she meant for? is the question 
still asked, we believe, in the navy, where the fact 
that great speed cannot be had, at least in a sea- 
going ship, without great size, is still far from being 
universally recognised. The answer is simple, In 
a maritime war she ought to dart about the ocean 
like a Flying Dutchman, almost independent of 
ports and coaling stations, paralysing the operations 
of every privateer and cruiser, large or small, by 
the consciousness that there is on their track a foe 
who can neither be escaped nor resisted, and who 
will laugh at the efforts of their big brother the 
ironclad to stop her career. The great value of the 
Inconstant, and ships like her, lies in the moral 
effect they will pear. oe in war. In his evidence 
before the Committee on Ships’ Designs, Mr, Reed 
argued that one Inconstant would do more good than 
many corvettes like the Volage, though the latter 
might destroy more of the enemy’s ships anenes 
them. They might be are age: or] possibly fought, 
but the mere thought of the other, the mere sus- 
picion that she might be in the neighbourhood, 
would paralyse all hostile cruisers. She will deter 
other powers from sending Alabamas to sea, just as 
the ‘Mabama deterred the Americans from letting 
their merchant ships leave port. No doubt some 
power may build a vessel to out-do her, but the 
attempt is almost hopeless without the command 
of English workshops and English engineers ; be- 
sides, the trick is certain to be trumped by England, 
as soon as played. 

Nevertheless, though we believe the Admiralty 
of 1866 did wisely to err on the safe side, in de- 
signing a wholly novel type of ship, intended to 
cap an equal—and unknown—novelty on the other 
side of the Atlantic, we think the question of size 
might. have been reconsidered in designing the 
Blonde, the second example of the class, now ap- 
proaching completion at Portsmouth. Originally 
intended to be of 4039 tons, she was brought up to 
4245 tons, by an increase made in her beam on the 
discovery that the Inconstant (to secure steadiness) 
had been given less natural stiffness than naval 
officers thought right. As the American sloops had 
failed, and as there were no ships of the same kind 
which even a the Inconstantin speed and 
power, it might perhaps have been better to have 
designed her on altogether a smaller scale. No re- 
duction, however, was made until the third ship of 
the class—the Raleigh—was designed, when the 
advocates of diminished size carried their. point, after 
a strenuous resistance from Sir Spencer Robinson, 
whose preference for the larger vessel was shared, 
we believe, by Mr. Reed though not by Mr. Barnaby. 
The Raleigh and Inconstant thus compared : 


Raleigh. Inconstant 
(as designed) (as com- 
: pleted.) 
Tonnage oo» 8210 8978 4066 
an a por ern 4655 5495 6782 
Length between 
ndiculars 298 ft. 838 ft. 
Breadth . a ++ hea a 
for 
Draught 4 aft = 23 ft. 24 ft. 
Horse nominal 800 1000 
power indicated eA i 7361 
u 
@ deck {4 64 pdra.f * Sb ton. 
une) main f 14 90 wt. 219 193 ton, 
deck. { 2 64 pdrs. 


The difference in armament is very marked, The 
Inconstant’s guns were meant to give her a definite 
superiority over the Wampanoag class, with their 
heavy smooth-bores, but those vessels being prac- 
tically out of account, an armament better adapted 
to the ordinary conditions of wooden-ship fighting 
has been adopted. The number of guns has been 
increased, oat 1 
are to be the new 90-cwt. guns, designed for throw- 
ing powerful shells. Two 12}-ton guns are retained 
as upper deck pivot guns for long ranges, or for an 
occasional shot at any weak ironclad the frigate may 
be tempted to defy. s 

Under the circumstances stated, we believe that 
the Raleigh, while far less costly to build and main- 
tain, will prove as useful as the Inconstant or 
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Blonde, the reduction of her speed to 
15.5 knots leaving her with gear almost the 
game advantage over other ships as is enjoyed by 
the vessels last named. We think she is quite likely 
to make 16 knots at the mile, for her lines, as she 


stood on the stocks at Chatham, appeared as clean | gra 


as a steam yacht’s, notwithstanding the full pro- 
portion of beam to length. 

The construction of the Raleigh offers few points 
for remark, beyond the fact that, like other recent 
vessels, she is wood-cased. She has transverse iron 
frames, and an iron skin. To the latter a layer of 
planking is secured by galvanised iron bolts of pe- 
culiar construction, and a second layer of planking 
is secured to the first (with which it breaks joint at 
the seams) by large metal wood screws. The part 
below water is coppered in the usual way. The 
wood sheathing on the upper part adds to the 
strength of the structure generally, and much in- 
creases the ‘“‘ habitableness” of the ship in extreme 
climates. 

In a late number of Naval Science Mr, Reed de- 
scribes two vessels of almost exactly the Raleigh’s 
size, building in Russia, and partly ironclad, having 
a 6in. armour belt round the water line, and 
similar protection for the slides and carriages of 
4 8-in. guns, mounted in an upper-deck barbette 
battery. Though the engines are of 900 nominal 
horse power, we doubt a very high speed being at- 
tained by these ships, and we cannot consider them 
desirable models for imitation. Even a belt only 
of armour must add immensely to their cost ; they 
cannot engage with ordinary ironclads, and, though 
doubtless fast enough to catch smaller ships, they 
cannot hope to catch the Raleigh. It is true that, 
by driving away the Raleigh and her consorts, 
they might derange our system of police upon any 
given sea. But the fact is apt to be overlooked 
that we already possess vessels of this class, though 
more powerful, in the Warrior and Achilles, and 
the three five-masters of the Agincourt type, all of 
which are useless for line-of-battle purposes, but 
which—especially if divested of part of their 
armour, and differently armed—would make efli- 
cient, though, perhaps, expensive cruisers against 
the vessels referred to. The Russian move is, 
doubtless, intended to cap our success with the In- 
constant, but it has itself been capped here by an- 
ticipation. Thanks to the progress made of late 
— in line-of-battle ships, we have half a dozen 

ne vessels, not good for much else, but quite com- 
—- to look after the half-armoured Raleighs of 
ussia. 








THE UTILISATION OF SLAG. 

In our number of July 26 last, we published an 
exhaustive paper on the uses of blast furnace slags, 
read by Mr. T. Egleston before the American 
Institute of Mining Engineers, and more recently 
our attention has been drawn to attempts made 
in this country to utilise what has hitherto 
been regarded as the waste product of the blast 
furnaces. The friable nature of the slag is the chief 
difficulty of utilising it, and many attempts have 
been made from time to time to deprive slag 
of this detrimental quality; but so long as 
native material can be got at the prices which now 
rule, so long shall we be unable to make either 
slag or any other combined material a successful 
competing article. Still it is evident that in the 
enormous output of slag from our blast furnaces 
throughout the country, we have amass of material 
which, when fluid, may be made to take almost any 
shape, and which, when solid, is scarcely reducible 
even under the influence of fire; and with these 
existing conditions we may hope that the light 
which scientific research has brought to bear on all 
such subjects, will enable us to produce some of a 
practical and more or less valuable nature. 

There have been several endeavours to produce 
slag bricks, but commercially these have been almost 
all failures. The company recently started near 

i will, we tear, not be an exception, as 
the mode in which they propose to convert slag 
into building bricks appears to us wanting in some 
of the conditions of practical and commercial suc- 
cess. The vitreous character of slag points to its 
use in the manufacture of common kinds of glass, 
but this applies more to the Belgium slags than to 
those of England, and especially of Cleveland, to 
which our present remarks have more immediate 
reference. In a visit to that wonderfully enterprising 
district ~~ time since, we had an opportunity of 
age slag machine (to give a name to the 
thing w is scarcely yet christened), designed 





and patented by Mr. Charles Wood, of the Tees 
Iron Works, Middlesbrough, a machine which we 
illustrate on another page of the present number. 
According to Mr. Wood's plans, the slag, instead 
of being cast into the ordinary blocks, is disinte- 

ted . being run upon the surface of a slowly 
revolving disc. The — slag spreads itself upon 
the flat surface of this disc, and as soon as it is set, 
it is further cooled by the application of water, 
while finally it is brought into contact with a set of 
self-acting scrapers which break it up and deposit 
it into ordinary railway wagons for easy transit to 
the place at which it is required. 

e inspected one of these machines lately at the 
Tees Iron Works, and the simplicity of its action, its 
certainty, and the absence of any outside expense 
belonging to it, made us regard it as a very impor- 
tant step towards the utilising of this vast mass of 
material technically known as slag. At the Tees 
Iron Works we found that the whole make of slag 
from one furnace is being treated by the machine, 
and deposited into railway wagons for transit, while 
the demand which exists for the product is far 
beyond the capabilities of supply ; the disintegrated 
material being employed in ing concrete houses, 
concrete foundations, and as road material, 

Another form of machine, of which Mr, Wood is 
also the patentee, converts the entire output of slag 
from the furnaces into a kind of sand, which, having 
in its composition something like 30 per cent. of 
lime, makes, when combined with about 10 per cent. 
of quick lime, an excellent mortar, almost worthy 
of the name of cement, and, when pressed into a 
mould, forms bricks capable of bearing a large 
amount of compression, of great service for inside 
work in building. We should not be rised if 
further investigation into this subject should enable 
these bricks made of slag, sand, and cement, to be 
so produced as to be serviceable for outside work ; 
the specimens we have seen had not been subjected 
to the influence of fire, but to compression, and by 
exposure to the air they become hard, solid, and 
durable. 

Referring back to our issue of July 26 last, 
we would draw attention to the remarks made 
by Mr. Egleston on the subject of granulating 
slag. He says: ‘‘Mr, Minary, director of the 
Franche Comte Iron Co., conceived the idea of 
using the slags by granulating them as the 
flow from the furnace. To do this, the troug 
through which the slag is run is made to terminate 
in a stream of water which has sufficient velocity to 
carry the grains of slag into a pit prepared for it, 
from which it is charged into wagons without 
further expense by an endless chain with buckets. 
The engine for this purpose is run by the gases of 
the furnace, and requires scarcely a horse power. 
In these works, which consist of five blast furnaces, 
each producing 20 tons in 24 hours, the introduc- 
tion of this improvement resulted in a saving of the 
_— of twenty men occupied in charging the slag, 
and of five blacksmiths who repaired their tools. 
Much larger wagons were brought to the furnace, 
which as the granulated slag can be discharged at 
any height by the endless chain, were for the most 
part railroad cars. No one is now employed to look 
after the , as the whole of the work can be done 
by the founder and his assistant. The saving thus 
effected amounts to 5000 or 6000 francs a year, 
while the cost of granulation does not exceed 
0.07 dols. the ton of slag. This rendered the slag 
portable by the ordinary methods of transportation, 
did away with all the — tools formerly used, 
and reduced the labour of getting rid of the slags 
to almost nothing.” By this it will be seen that the 
granulation of slag is used by Mr. Minary as an 
important mode of vending a material which is 
otherwise useless, and converting it into a material 
of considerable value. The use of ulated slag 
for the pig beds was patented by Mr. Gjers some 
years ago, but the mode in which he produced it 
differed materially from that proposed by Mr. 
Wood, and it was rather more as an adjunct to the 
blast furnaces than a substantive process itself. At 
the same time it is no doubt a fact acknowledged 
by all blast furnace and rolling mill proprietors, 
that if the pigs could be got clear of silica, which 
end is attained by casting them in pig beds made 
of slag sand, there mene A be a serious saving in 
the process of conversion into puddled i. We 
would again refer to Mr. Egleston’s per, in 
which he says, ‘‘ Another application of the granu- 
lated slag is its use for cultural The 
important part which carbonic acid plays in render- 
ing soluble the different mineral substances which 





plants uire for their growth is we 
was found that by digesting 100 grammauy® 
lated slag in water charged with carbonic ae 
a period of forty-eight hours, 1.6 grammes 
dissolved. This renders it probable that itere 
very profitably used on calcareous soils while 
large quantity of lime contained renders it the 
that it will prove equally serviceable on it 
soils, The very fine state of division to Which j 
may be reduced at a very small cost is favourabig 
to its decomposition in the soil.” And further 
other important element of the question ig ton, 
upon when Mr. Egleston says ‘“ Blast furnace 
gelatinise in acids, and they are, therefore, y 
suitable for the manufacture of cement, Pel a7 
and Fremy, in the last edition of their wan 
eneral chemistry, cite them as being eminent} ft 
or this purpose.” Again he remarks, “Jp pb 
conditions of the furnace the slag is spun by the 
blast into fine fibres, and makes a substance Which 
is sometimes called ‘furnace wool.’ This material 
is a very bad conductor of heat, and it has recent}: 
been proposed to use it as packing, to prevent log 
of heat among boilers, &c.” In corroboration of 
this, we may mention that we have had oppor. 
tunities of inspecting this furnace wool, and provin: 
that it is a very valuable non-conductor, At no 
distant period we expect to see it used ag th 
covering for boilers and steam pipes, it being in. 
destructible and a most perfect non-conductor, 
We cannot in this issue give drawings of the 
various designs which have been prepared for the 
conversion of slag into sand or granulated débris: 
but we hope to do this in a future issue, and we are 
satisfied from what we have seen in our recent visit 
to Cleveland, that the days of the rectangular 
blocks, which have been the dée noire of blast fur. 
naces, are numbered, and that hereafter what hay 
been a difficulty will be converted into a success; 
what has been a loss will be changed into a profit, 
and that an enormous amount of material heretofore 
a drug will become of commercial and practical value, 
Not that we have any idea that the whole, or even 
a large portion of the output of slag from the Uleve. 
land furnaces, could be at present utilised—such an 
idea would be Utopian and idle ; but we see in the 
endeavours of Mr. Wood and others the germ of 
what must become hereafter a most important and 
valuable adjunct to the manufacture of pig iron. 
To convert what has hitherto been a source of loss 
into a possible profit, is a very important change to 
effect ; and when, in addition to this, we add that 
the products which have hitherto been simply re- 
guia as things to be got rid of as inconveniences 
will become to the agriculturist, to the builder, to 
the road maker, and to the architect of much value, 
we do not anticipate the future, nor do we overste 
our ideas of the results of the experiments whi 
are now rapidly reaching fruition. Before closing 
these remarks on a subject of great importance, 
we feel bound to give yet another quotation from 
Mr. Egleston’s valuable paper. He remarks: 
‘The most valuable of all the uses, however, 8 
that of cement. I have seen cement equal to any 
of the best Portland cement made at a very small 
cost, and this from any slag, no matter how the 
composition varies. The great advantage of having 
a suitable substance for the manufacture of cement 
in such a condition that at a very small cost it can be 
reduced to an impalpable powder is apparent.” This 
production of cement from slag is itself an important 
matter, and it is a subject of which we propose # 
have something to say in a future article. 








CONTEMPORANEOUS IRRIGATION 
IN ITALY. as 
Continued from page 111. Y 
THE — last ps seem very small, but it 
must be noticed that very low values are - 
the produce, in all cases only three-fourths 
mean local value for the preceding five years 
being applied; but they are useful in showing 
how little results vary within the ares 
consideration. The principal point of — 
seems to have been, purposely or © a 
entirely omitted; the yield per acre of wi 
is assumed to be the same both under irrigas 
and otherwise. The melee, the saple _ . 
the peasantry, is assumed to yield mo 
half more, = the mulberry crop of leaves - a 
seventh more ; but the wheat is supposed not to 
affected by irrigation. Now in India, where oe 
are grown dependent on the annual rain, re ; 
assisted by irrigation, the increase of yield of ga 
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- 4 irrigation is large ; in the case of rice, four 
Tiree; wheat and gram, a species of pea, the 
on food of horses, one-quarter more ; jawari, 
holeus sorghum, a species of millet, and sesamum, 
oil-seed, both one-half more, There can there- 
be little doubt that there must be some in- 
of yield of wheat also in Italy, and it appears 
unfortunate that any profits due to irrigation in 
any Way, should be allowed to pass unnoticed. If 
the object is to show as little profit to the land- 
holder, and hence obtain water at as low a rate as 
ible by similar devices, it is a very shortsighted 
one; on behalf of the Government of a country, 
the sole result of depreciating the value and profits 
of irrigation being to leave the country unirrigated 
and in an impoverished agricultural state. ‘Taking, 
however, the figures given by the Commission as 
relatively correct, these show that the effect of 
irrigation is to more than double the value of the 
uce on sandy soil, and to increase it by nearly 
two-thirds on clayey soil, when the improved rota- 
tion of crop is adopted ; and at the same time prove 
clearly that, if allowance be made for an increase 
in the produce of wheat per acre, and for higher 
rates for values of produce generally, the value 
of produce due to irrigation is fully doubled on the 
lands that benefit least by it. The importance of 
so incontrovertible a fact requires no comment, and 
it becomes a convenient basis for calculating what 
amount of water-rate could be easil — under 
amore correct valuation of produce. ing, how- 
ever, the present valuation, which gives as an in- 
crease of value per acre 2/, 5s. as a mean, though, 
perhaps, it would be more correct to assume 3/., to 
determine the water rate per acre adopted, viz., 
10s. 9d. and 7s. 5d. for sandy and clayey soils re- 
spectively, it would appear that the water rate is 
fixed at a price about about one-fifth of the in- 
crease of value resulting from the aid of the water, 
the landed proprietors incurring at their own ex- 
nse the costs of levelling and fitting their land for 
irigation, and keeping their own trenches of dis- 
tribution in a proper state of maintenance. This is 
doubtless a very low water rate; but the circum- 
stances under which this irrigation project is being 
carried out are peculiar, and the terms of the con- 
cession are drawn up to suit the case. But of this 
more hereafter. 
The following is an abstract of the cost of the 
work of the Lago Maggiore project ; 





Construction. 
£ 
Headworks _... Pe ws eco eee .» 259,614 
No. 1. Main canal 30 miles, section 604 square feet 216,516 
2 » 148 ni 320 an 
ao og “i 341 » —-:108,240 
Secondary canals, 132 miles in all oe «. 83,659 
Keepers’ houses -_— i + _ 2,800 
Legal expenses ae « 15,227 
Engineering expenses oe 17,684 
ee oa we 60,719 
Miscellaneous ... 6,710 
880,000 
Maintenance Annually. 
£ 
Headworks ... hi ‘ 1,271 
Main canal 63 miles eve » 1,822 
Establishment and office 4 és » 2,400 
Imposts ae gs ee 4,507 
10,000 
Expense per Acre to Landed Proprietors. 
; £s8.d. 
Land occupied by trenches ... ao wet £@ 
Excavation in trenches “ ove ‘ 8 0 
ings ae ae ee wo 2 6S 
Adapting the land .,, “a w 3 3 @ 
817 0 


Annual maintenance of trenches and administra- 
tion peracre ... ove one eos 
Details.—The headworks, which include a large 
win, a large navigation lock for communication 
= the Ticino, a mene and sluices, do not seem 
have any features wort ry of remark. The main 
bo are constructed to deliver, No. 1, 2825 cubic 
1766 it & fall of .20 and .15 per 1000; No. 2, 
66 cubic feet with a fall of 1 per 1000; besides 
4 ft. by 26 falls or locks; No, 3, 580 cubic feet 
ved Wt Of -13 per 1000; some portions are 
fn In boulderwork set in earth, or in ordinary 
tea” and in some cases in hydraulic mortar over a 
of béton, with walled sides ; the works on the 
main canals consist of : 
2 mie and tramway bridges. 
“ges for provincial roads, 
. smaller roa bridges. 
8 over crossings for rivers and brooks. 


1 8 


uw 





27 locks, mostly with bridges or outlets. 
56 falls, syphons, and under passages, 
9 keepers’ lodges. 
The secondary,canals are 16 in number, of different 
lengths and sections; they are generally of four 


sections. 
cubic feet per 
No. . With a bottom width of 13.1 carrying 103 
. ° 9. 78 
3. pa 6.6 a 54 


4, ” - ” 

They have an inclination of .5 per thousand; and 
the works consist of 38 bridges and falls for pro- 
vincial roads, 395 district road bridges, and 397 
petty bridges. 

(To be continued.) 








TELEMETERS. 
(Continued from page 146.) 

In the analysis which we have made of the 
working principle of Elliott’s telescope, we assumed 
that a single ray of light from each extremity of the 
object under observation shall in one continued 
straight line without deviation or refraction through 
some central point of a double convex lens, placed 
between the object and the eye of the observer. 

This assumption is to a certain extent founded 
upon what is generally received as fact, inasmuch 
as the rays of light in question do pass through a 

oint within the lens called its centre; but the 
incident and emergent rays, although parallel to 
each other, are not in one and the same straight 
line; there is a displacement proportional to the 
thickness of the lens, and this displacement must 
evidently in a very slight degree effect the accuracy 
of the calculation founded upon the micrometer 
measurement. When a ray of light passes through 
a medium bounded by parallel plane surfaces, there 
is a displacement but no deviation, and the emer- 
gent ray issues in a line parallel to the line of direc- 
tion of the incident ray. It follows, therefore, that 
a ray of light will pass through a double convex 
lens without deviation, the emergent ray being 
sage to the incident ray, when the opposite sur- 
aces at which it enters and emerges are parallel ; 
it will also be evident that the spherical surfaces 
can only be parallel when the radii at the points of 


incidence and emergence are — 
The centre of a lens is defined to be the point |: 


where a line joining the extremities of two parallel 
radii of the surfaces cuts the axis of the lens. 


Fie. 64, 


B/cjA_ 





Q 


Let O and O', Fig. 64, be the centres of the first 
and second surfaces of the lens, and let O P, O' R, be 
any pair of parallel radii. Let C be the point 
where the line joining the points P and R meets 
the line O O', the axis of the lens. Then by the 
definition C is the centre of the lens. The triangles 
OCP, O'C BR are similar, and 

o0c:0:C::O0P:0°:R 
oc: 00!:: OP: OP+0:R. 
Taking OP=r, O'R=r' AB=# the thickness of 
the lens, 
OC: (r+eri-f i: rire 
Oca +h 


AC=r- 7 
r+r 


—_ +rri—ri—_rr! + rt 
r+ri 
— 
r+ri- 


In the same way it can be shown that BC = —f 
Having obtained A C and B C, it will be evident that 





t 





in the triangles C O P, C O' R we have the sides O P, 


OC, O'R, O'C, and the angles of refraction to find 
the sides P C and CR. 


Fra. 65. 





If we take H to represent the height of the 
object Q P, Fig. 65, 4 the height of the image p q by 


micrometer measurement, and A'', as before, to 
represent the distance of the conjugate focus corre- 
sponding to any assumed distance, then 
gq C= A"? +h? 
In the similar triangles g RC, QP C, 
pea? Stato 
qv. Ur 
SE =CQ 
CP'=V CQ? — H?; 
and the difference between CP! thus found, and 
the assumed distance, will be the correction. 
Another source of error is the following: In 
finding the formula for calculating the distance 
corresponding to any micrometer measurement, we 
have supposed that the vertical dimensions of the 
image corresponding to the distant object is repre- 
sented by a straight line perpendicular to the axis 
of the lens, but a reference to the formula 
1 1 1 





will show that the focal distance, A”, correspond- 
ing to every point of the object varies inversely 
with A, the distance of such point from the centre 
of the lens. It will be evident that the extreme 
points of a straight line representing the vertical 
dimensions of the distant object must be more dis- 
tant from the centre of the lens than the central 
point, and consequently the central point of the 
image must be more distant from the centre of the 
lens than the extreme points, or, in other words, 
the image will be represented by a curve of greater 
curvature than that of a circular arc; also, in ob- 
taining the formula, 
ee 
A’ , im A’ 

it is usual to neglect altogether the thickness of the 
lens, as it is considered to be inappreciable in 
comparison with the distances, A”, and A ; but we 
are now dealing with very minute quantities, and, 
if necessary, a correction may be applied as fol- 
lows : 

Taking the formula for single surfaces to be found 
in all elementary works upon optics, we have, for 
the first refraction, 

1 1 m—1 
ama” mr 
_m r—mLA(m—1) 
am Ar 7 
mAar 
A'=5 r—m(m— Ha’ 
then, taking A” for the distance of the focus after 
the second refraction, ¢ the thickness of the lens, 
and r/ the radius of the second surface also, in order 
to simplify the calculation, measuring 4” from the 
second surface, 








1 m-1 m 
a= tae 
substituting the value for A‘ just found, 
1 m-1 mar -1 
a> Ft” Une (m—1)B ep 
m—-1 mr—(m-1)A mr—(m—-1)4 4-1 
rl ar { mr t} ? 


The binomial in the second term being expanded, 
as many terms of the series as may be considered 
necessary can be taken in the correction. 

In determining the formule involved in the prin- 
ciple of Elliott’s telescope, we supposed that the 
light which through the 
geneous, and that every ray that had the same 
angle of incidence had also the same angle of re- 
fraction, or, in other words, that every ray that fell 
upon the lens had the same index of refraction ; 
but it is well known that this is not the ease; the 
indices of refraction of the different coloured rays 
falling upon the crown glass of which the object 

lass is partially com vary from 1.5258, the 
index of refraction of the red rays, to 1.5466, the 
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reduction of her speed to 


Blonde, the e 
ractically almost the 


15.5 knots leaving her with 
same advantage over other ips as is enjoyed by 
the vessels last named. We think she is quite likely 
to make 16 knots at the mile, for her lines, as she 


stood on the stocks at Chatham, appeared as clean | gra 


as a steam yacht’s, notwithstanding the full pro- 
portion of beam to length. 

The construction of the Raleigh offers few points 
for remark, beyond the fact that, like other recent 
vessels, she is wood-cased. She has transverse iron 
frames, and an iron skin. To the latter a layer of 
planking is secured by galvanised iron bolts of pe- 
culiar construction, and a second layer of planking 
is secured to the first (with which it breaks joint at 
the seams) by large metal wood screws. e part 
below water is coppered in the usual way. The 
wood sheathing on the upper part adds to the 
strength of the structure generally, and much in- 
creases the ‘‘ habitableness” of the ship in extreme 
climates. 

In a late number of Naval Science Mr. Reed de- 
scribes two vessels of almost exactly the Raleigh’s 
size, building in Russia, and partly ironclad, having 
a 6in. armour belt round the water line, and 
similar protection for the slides and carriages of 
4 8-in. guns, mounted in an upper-deck barbette 
battery. Though the engines are of 900 nominal 
horse power, we doubt a very high speed being at- 
tained by these ships, and we cannot consider them 
desirable models for imitation. Even a belt only 
of armour must add immensely to their cost ; they 
cannot engage with ordinary ironclads, and, though 
doubtless fast enough to catch smaller ships, they 
cannot hope to catch the Raleigh. It is true that, 
by driving away the Raleigh and her consorts, 
they might derange our system of police upon any 
given sea. But the fact is apt to be overlooked 
that we already possess vessels of this class, though 
more powerful, in the Warrior and Achilles, and 
the three five-masters of the Agincourt type, all of 
which are useless for line-of-battle purposes, but 
which—especially if divested of part of their 
armour, and differently armed—would make effi- 
cient, though, perhaps, expensive cruisers against 
the vessels seleaved to. The Russian move is, 
doubtless, intended to cap our success with the In- 
constant, but it has itself been capped here by an- 
ticipation. Thanks to the progress made of late 
years in line-of-battle ships, we have half a dozen 
fine vessels, not good for much else, but quite com- 
etent to look after the half-armoured Raleighs of 
Russia. 


THE UTILISATION OF SLAG. 

In our number of July 26 last, we published an 
exhaustive paper on the uses of blast furnace slags, 
read by Mr. T. Egleston before the American 
Institute of Mining Engineers, and more recently 
our attention has been drawn to attempts made 
in this country to utilise what has hitherto 
been regarded as the waste product of the blast 
furnaces. The /riable nature of the slag is the chief 
difficulty of utilising it, and many attempts have 
been made from time to time to deprive slag 
of this detrimental quality; but so long as 
native material can be got at the prices which now 
rule, so long shall we be unable to make either 
slag or any other combined material a successful 
competing article. Still it is evident that in the 
enormous output of slag from our blast furnaces 
throughout the country, we have amass of material 
which, when fluid, may be made to take almost any 
shape, and which, when solid, is scarcely reducible 
even under the influence of fire; and with these 
existing conditions we may hope that the light 
which scientific research has brought to bear on all 
such subjects, will enable us to produce some of a 
practical and more or less valuable nature. 

There have been several endeavours to produce 
slag bricks, but commercially these have been almost 
all failures. The company recently started near 
Darlington will, we fear, not be an exception, as 
the mode in which they propose to convert slag 
into building bricks appears to us wanting in some 
of the conditions of practical and commercial suc- 
cess. The vitreous character of slag points to its 
use in the manufacture of common kinds of glass, 
but this a plies more to the Belgium slags than to 
those of England, and especially of Cleveland, to 
which our present remarks have more immediate 
reference. Ina visit to that wonderfully enterprising 
district a short time since, we had an opportunity of 
inspecting the slag machine (to give a name to the 
thing which is scarcely yet christened), designed 











and patented by Mr. Charles Wood, of the Tees 
Iron Works, Middlesbrough, a machine which we 
illustrate on another page of the present number. 
According to Mr. Wood's plans, the slag, instead 
of being cast into the ordinary blocks, is disinte- 
ted by being run upon the surface of a slowly 
revolving disc. The liquid slag spreads itself upon 
the flat surface of this dise, and as soon as it is set, 
it is further cooled by the application of water, 
while finally it is brought into contact with a set of 
self-acting scrapers which break it up and deposit 
it into ordinary railway wagons for easy transit to 
the place at which it is required 

e inspected one of these machines lately at the 
Tees Iron Works, and the simplicity of its action, its 
certainty, and the absence of any outside expense 
belonging to it, made us regard it as a very impor- 
tant step towards the utilising of this vast mass of 
material technically known as slag. At the Tees 
Iron Works we found that the whole make of slag 
from one furnace is being treated by the machine, 
and deposited into railway wagons for transit, while 
the demand which exists for the product is far 
beyond the capabilities of supply ; the disintegrated 
material being employed in ns A g concrete houses, 
concrete foundations, and as road material, 

Another form of machine, of which Mr. Wood is 
also the patentee, converts the entire output of slag 
from the furnaces into a kind of sand, which, having 
in its composition something like 30 per cent. of 
lime, makes, when combined with about 10 per cent. 
of quick lime, an excellent mortar, almost worthy 
of the name of cement, and, when pressed into a 
mould, forms bricks capable of bearing a large 
amount of compression, of great service for inside 
work in building. We should not be surprised if 
further investigation into this subject should enable 
these bricks made of slag, sand, and cement, to be 
so produced as to be serviceable for outside work ; 
the specimens we have seen had not been subjected 
to the influence of fire, but to compression, and by 
exposure to the air they become hard, solid, and 
durable. 

Referring back to our issue of July 26 last, 
we would draw attention to the remarks made 
by Mr. Egleston on the subject of granulating 
slag. He says: ‘‘Mr. Minary, director of the 
Franche Comte Iron Co., conceived the idea of 
using the slags by granulating them as — 
flow from the furnace. To do this, the troug 
through which the slag is run is made to terminate 
in a stream of water which has sufficient velocity to 
carry the grains of slag into a pit prepared for it, 
from which it is charged into wagons without 
further expense by an endless chain with buckets. 
The engine for this purpose is run by the gases of 
the furnace, and requires scarcely a horse power. 
In these works, which consist of five blast furnaces, 
each producing 20 tons in 24 hours, the introduc- 
tion of this improvement resulted in a saving of the 
wages of twenty men cccupied in ey e slag, 
and of five blacksmiths who repaired their tools. 
Much larger wagons were brought to the furnace, 
which as the granulated slag can be discharged at 
any height by the endless chain, were for the most 
part railroad cars. No one is now employed to look 
after the slag, as the whole of the work can be done 
by the founder and his assistant. The saving thus 
effected amounts to 5000 or 6000 francs a year, 
while the cost of granulation does not exceed 
0.07 dols. the ton of slag. This rendered the slag 
portable by the ordinary methods of transportation, 
did away with all the special tools formerly used, 
and reduced the labour of getting rid of the slags 
to almost nothing.” By this it will be seen that the 
granulation of slag is used by Mr. Minary as an 
important mode of vending a material which is 
otherwise useless, and converting it into a material 
of considerable value. The use of ulated slag 
for the pig beds was patented by Mr. Gjers some 
years ago, but the mode in which he produced it 
differed materially from that proposed by Mr. 
Wood, and it was rather more as an adjunct to the 
blast furnaces than a substantive process itself. At 
the same time it is no doubt a fact acknowledged 
by all blast furnace and rolling mill proprietors, 
that if the pigs could be got clear of silica, which 
end is attained by casting them in pig beds made 
of slag sand, there would be a serious — 
the process of conversion into puddled iron. e 
would again refer to Mr. Egleston’s paper, in 
which he says, ‘‘ Another application of the granu- 
lated slag is its use for cultural purposes. The 
important part which carbonic acid plays in render- 
ing soluble the different mineral substances which 





plants require for their growth is well known. It 
was found that by digesting 100 grammes of granu. 
lated slag in water charged with carbonic acid for 
a period of forty-eight hours, 1.6 grammes had been 
dissolved. This renders it probable that it can be 
very profitably used on calcareous soils, while the 
large quantity of lime contained renders it likely 
that it will prove equally serviceable on siliceous 
soils, The very fine state of division to which it 
may be reduced at a very small cost is favourable 
to its decomposition in the soil.” And further, an- 
other important element of the question is touched 
upon when Mr. Egleston says «Blast furnace slags 
gelatinise in acids, and they are, therefore, very 
suitable for the manufacture of cement. Pelouse 
and Fremy, in the last edition of their work on 
general chemistry, cite them as being eminently fit 
for this purpose.” Again he remarks, “ In certain 
conditions of the furnace the slag is spun by the 
blast into fine fibres, and makes a substance which 
is sometimes called ‘furnace wool.’ This material 
is a very bad conductor of heat, and it has recently 
been proposed to use it as packing, to prevent loss 
of heat among boilers, &c.” In corroboration of 
this, we may mention that we have had oppor- 
tunities of inspecting this furnace wool, and proving 
that it is a very valuable non-conductor, At no 
distant period we expect to see it used as the 
covering for boilers and steam pipes, it being in- 
destructible and a most perfect non-conductor. 

We cannot in this issue give drawings of the 
various designs which have been prepared for the 
conversion of slag into sand or granulated débris ; 
but we hope to do this in a future issue, and we are 
satisfied from what we have seen in our recent visit 
to Cleveland, that the days of the rectangular slag 
blocks, which have been the dée noire of blast fur- 
naces, are numbered, and that hereafter what has 
been a difficulty will be converted into a success ; 
what has been a loss will be changed into a profit, 
and that an enormous amount of material heretofore 
a drug will become of commercial and practical value. 
Not that we have any idea that the whole, or even 
a large portion of the output of slag from the Cleve- 
land furnaces, could be at present utilised—such an 
idea would be Utopian and idle ; but we see in the 
endeavours of Mr. Wood and others the germ of 
what must become hereafter a most important and 
valuable adjunct to the manufacture of pig iron. 
To convert what has hitherto been a source of loss 
into a possible profit, is a very important change to 
effect ; and when, in addition to this, we add that 
the products which have hitherto been simply re- 
garded as things to be got rid of as inconveniences 
will become to the agriculturist, to the builder, to 
the road maker, and to the architect of much value, 
we do not anticipate the future, nor. do we overste 
our ideas of the results of the experiments whic 
are now rapidly reaching fruition. Before closing 
these remarks on a subject of great importance, 
we feel bound to give yet another quotation from 
Mr. Egleston’s valuable paper. He remarks: 
‘*The most valuable of all the uses, however, is 
that of cement. I have seen cement equal to any 
of the best Portland cement made at a very small 
cost, and this from any slag, no matter how the 
composition varies. The great advantage of having 
a suitable substance for the manufacture of cement 
in such a condition that at a very small cost it can be 
reduced to an impalpable powder is apparent.” This 
production of cement from slag is itself an important 
matter, and it is a subject of which we propose to 
have something to say in a future article. 








CONTEMPORANEOUS IRRIGATION 
IN ITALY. 
(Continued from page 111.) ; 

Tue results last given seem very small, but it 
must be noticed that very low values are given to 
the produce, in all cases only three-fourths the 
mean local value for the preceding five years 
being applied; but they are useful in showing 
how little results vary within the area under 
consideration. The principal point of importance 
seems to have been, purposely or otherwise, 
entirely omitted; the yield per acre of wheat 
is assumed to be the same both under irrigation 
and otherwise. The maize, the staple food of 
the peasantry, is assumed to yield more than a 
half more, and the mulberry crop of leaves one- 
seventh more ; but the wheat is supposed not to be 
affected by irrigation. Now in India, where crops 
are grown dependent on the annual rain, as well as 
assisted by irrigation, the increase of yield of grain 
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due to irrigation is large ; in the case of rice, four 
times more ; wheat and gram, a species of pea, the 
common food of horses, one-quarter more ; jawari, 
holcus sorghum, a species of millet, and sesamum, 
an oil-seed, both one-half more. There can there- 
fore be little doubt that there must be some in- 
crease of yield of wheat also in Italy, and it appears 
unfortunate that any profits due to irrigation in 
any way, should be allowed to pass unnoticed. If 
the object is to show as little profit to the land- 
holder, and hence obtain water at as low a rate as 
possible by similar devices, it is a very shortsighted 
one ; on behalf of the Government of a country, 
the sole result of depreciating the value and profits 
of irrigation being to leave the country unirrigated 
and in an impoverished agricultural state. Taking, 
however, the figures given by the Commission as 
relatively correct, these show that the effect of 
irrigation is to more than double the value of the 
produce on sandy soil, and to increase it by nearly 
two-thirds on clayey soil, when the improved rota- 
tion of crop is adopted ; and at the same time prove 
clearly that, if allowance be made for an increase 
in the produce of wheat per acre, and for higher 
rates for values of produce generally, the value 
of produce due to irrigation is fully doubled on the 
lands that benefit least by it. The importance of 
so incontrovertible a fact requires no comment, and 
it becomes a convenient basis for calculating what 
amount of water-rate could be easily paid under 
amore correct valuation of produce. Taking, how- 
ever, the present valuation, which gives as an in- 
crease of value per acre 2/, 5s. as a mean, though, 
perhaps, it would be more correct to assume 3/., to 
determine the water rate per acre adopted, viz., 
10s. 9d. and 7s. 5d. for sandy and clayey soils re- 
spectively, it would appear that the water rate is 
fixed at a price about about one-fifth of the in- 
crease of value resulting from the aid of the water, 
the landed proprietors incurring at their own ex- 
ense the costs of levelling and fitting their land for 
irrigation, and keeping their own trenches of dis- 
tribution in a proper state of maintenance. This is 
doubtless a very low water rate; but the circum- 
stances under which this irrigation project is being 
carried out are peculiar, and the terms of the con- 
cession are drawn up to suit the case. But of this 
more hereafter. 
The following is an abstract of the cost of the 
work of the Lago Maggiore project ; 





Construction. 
£ 
Headworks om ae on ose hee .» 259,614 
No. 1. Main canal 30 miles, section 604 square feet 215,516 
2. » 143 a 320 » 126,831 
3. oe ae 4 341 » 102,240 
Secondary canals, 132 miles in all ... eee «. 88,659 
Keepers’ houses one see ° 2,800 
Legal expenses ove eee ove . woo 15,227 
Engineering expenses eve ove eee :7, 68H 
Interest * ee he me ns es 60,719 
Miscellaneous ... a “ ove ms e0e 6,710 
880,000 
Maintenance Annually. 
£ 
Headworks ‘its ia add sam seo 1,271 
Main canal 63 miles res ad eee 1,822 
Establishment and office eco one ‘ 2,400 
Imposts ove ove * ee 4,507 
10,000 
Expense per Acre to Landed Proprietors. P 
£ s. d. 
Land occupied by trenches ... eee wo S&S FG 
Excavation in trenches eos eve “ 8 0 
Buildings < ee eve 7” o 10 0 
Adapting the land .. =... « ww S SE 
17 0 


Annual maintenance of trenches and administra- 
tion peracre ... ove a ove pn 1 3 
Details.—The headworks, which include a large 
basin, a large navigation lock for communication 
with the Ticino, a roadway and sluices, do not seem 
to have any features worthy of remark. The main 
canals are constructed to deliver, No. 1, 2825 cubic 
feet with a fall of .20 and .15 per 1000; No. 2, 
1766 cubic feet with a fall of .1 per 1000; besides 
209 ft. by 26 falls or locks; No. 3, 530 cubic feet 
with a fall of .13 per 1000; some portions are 
yver in boulderwork set in earth, or in ordinary 
e, and in some cases in hydraulic mortar over a 
bed of béton, with walled sides ; the works on the 
three main canals consist of : 
,. 2 railway and tramway bridges. 
7 bridges for provincial roads. 
55 smaller road bridges. 
13 over crossings for rivers and brooks. 








27 locks, mostly with bridges or outlets, 
56 falls, syphons, and under passages, 
9 keepers’ lodges. 

The secondary canals are 16 in number, of different 
lengths and sections; they are generally of four 
sections. 

cubic feet per 


. second. 

No. 1. With a bottom width of 13.1 carrying 103 
2. - a 78 
8. 2 | 54 


4. y 83 oy 
They have an inclination of .5 per thousand; and 
the works consist of 38 bridges and falls for pro- 
vincial roads, 395 district road bridges, and 397 
petty bridges. 
(To be continued.) 








TELEMETERS. 


(Continued from page 146.) 

In the analysis which we have made of the 
working principle of Elliott’s telescope, we assumed 
that a — ray of light from each extremity of the 
object under observation shall passin one continued 
straight line without deviation or refraction through 
some central point of a double convex lens, placed 
between the object and the eye of the observer. 

This assumption is to a certain extent founded 
upon what is generally received as fact, inasmuch 
as the rays of light in question do pass through a 
point within the lens called its centre; but the 
incident and emergent rays, although parallel to 
each other, are not in one and the same straight 
line; there is a displacement proportional to the 
thickness of the lens, and this displacement must 
evidently in a very slight degree effect the accuracy 
of the calculation founded upon the micrometer 
measurement. When a ray of light passes through 
a medium bounded by parallel plane surfaces, there 
is a displacement but no deviation, and the emer- 
gent ray issues in a line parallel to the line of direc- 
tion of the incident ray. It follows, therefore, that 
a ray of light will pass through a double convex 
lens without deviation, the emergent ray being 
— to the incident ray, when the opposite sur- 

aces at which it enters and emerges are parallel ; 
it will also be evident that the spherical surfaces 
can only be parallel when the radii at the points of 
incidence and emergence are — 

The centre of a lens is defined to be the point 
where a line joining the extremities of two parallel 
radii of the surfaces cuts the axis of the lens. 


Fig. 64, 


a ——— 
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Let O and O', Fig. 64, be the centres of the first 
and second surfaces of the lens, and let O P, O' R, be 
any pair of parallel radii. Let C be the point 
where the line joining the points P and R meets 








the line O O', the axis of the lens. Then by the 
definition C is the centre of the lens. The triangles 
OCP, O'C R are similar, and 
0oc:0:C::O0P:O0:1R 
oc :00!:: OP: OP+O'R. : 
Taking OP=r, O'R=r' AB=¢ the thickness of 
the lens, 
OC: (r+rt-t):: rire 
00a + "=9" 
r+r 
shuae~eeeee 
=. r+r 
ri +rri—rig_rr! + rt 
r+ri 
=. rt — 
r+ri° 
ne 


In the same way it can be shown that BC = aa 


Having obtained A C and B C, it will be evident that 
in the triangles C O P, C O'R we have the sides O P, 





re) C, O'R, O'C, and the angles of refraction to find 
the sides P C and CR. 


Fie. 66, 








7 


If we take H to represent the height of the 
object Q P, Fig. 65, 4 the height of the image p q by 
micrometer measurement, and A'', as before, to 
represent the distance of the conjugate focus corre- 
sponding to any assumed distance, then 
SLi? + he 


Cc 
In the similar triangles gk C, QPC, 
wih Ferries 
qv. pan 
ox -* 
CP'=V CQ? — H?; 
and the difference between CP' thus found, and 
the assumed distance, will be the correction. 
Another source of error is the following: In 
finding the formula for calculating the distance 
corresponding to any micrometer measurement, we 
have supposed that the vertical dimensions of the 
image corresponding to the distant object is repre- 
sented by a straight line perpendicular to the axis 
of the lens, but a reference to the formula 
1 1 1 


will show that the focal distance, A”, correspond- 
ing to every point of the object varies inversely 
with A, the distance of such point from the centre 
of the lens, It will be evident that the extreme 
points of a straight line representing the vertical 
dimensions of the distant object must be more dis- 
tant from the centre of the lens than the central 
point, and consequently the central point of the 
image must be more distant from the centre of the 
lens than the extreme points, or, in other words, 
the image will be represented by a curve of greater 
curvature than that of a circular arc; also, in ob- 
taining the formula, 
aoe 
ar SB’ 

it is usual to neglect altogether the thickness of the 
lens, as it is considered’ to be inappreciable in 
comparison with the distances, A”, and A ; but we 
are now dealing with very minute quantities, and, 
if necessary, a correction may be applied as fol- 
lows : 

Taking the formula for single surfaces to be found 
in all elementary works upon optics, we have, for 
the first refraction, 

1 1 m1 
ashes’ 
_mr—mA(m—1) 
mar 
ee 
A= in r—m(m— HA’ 
then, taking A” for the distance of the focus after 
the second refraction, ¢ the thickness of the lens, 
and r’ the radius of the second surface also, in order 
to simplify the calculation, measuring 4” from the 
second surface, 





’ 


1 m-1 m 
a’ rt tag? 
substituting the value for A’ just found, 





1 _m-1 mar —1 
a + Vnr—(m—a * } , 
m—1 mr—(m—-1)A mr—(m—1)A -1 
=; +m or {i+ mar e} = 


The binomial in the second term being expanded, 
as many terms of the series as may be considered 
necessary can be taken in the correction. 

In determining the formule involved in the prin- 
ciple of Elliott’s telescope, we supposed that the 
light which —_ through the lens was homo- 
geneous, and that every ray that had the same 
angle of incidence had also the same angle of re- 
fraction, or, in other words, that every ray that fell 
upon the lens had the same index of refraction ; 
but it is well known that this is not the ease ; the 
indices of refraction of the different coloured rays 
falling upon the crown glass of which the object 
glass is partially composed vary from 1.5258, the 
index of refraction of the red rays, to 1.5466, the 
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index of refraction of the violet rays, these being 
which all objects are 


the two extremes. 
The light of the sun by 
rendered visible is white, therefore this property of 
lighb— namely, the different refrangibility of its 
component parts—must to a considerable extent 
affect the image formed by the lens. The details 
of this matter will be found explained in any of 
the numerous works upon physical optics. 

The combination of lenses of different focal 
lengths and different dispersive powers in the ob- 
ject glass of Elliott’s telescope, already described, 

as been adopted to counteract as far as possible 
the confusion and consequent error arising from 
this cause, as well as from spherical aberration. 
Coddington, writing on this subject, says: 

‘¢ The chromatic aberration is a much more serious 
bar to the perfection of optical instruments depend- 
ing on the lens than that owing to the spherical 
figure, for this latter imperfection can be made 
quite insensible, in most cases, by diminishing the 
aperture of the lens, since it varies as the square of 
this line ; whereas the former, varying as the simple 

ower of the aperture, will be diminished certainly, 
but very considerably less than the other.” 

The formule have been constructed upon the sup- 
position that the principal focal length of the ob- 
ject glass, or rather the mathematical limit which 
is assumed as such is known; but the combination 
of the two lenses will in this case produce no diffi- 
culty, for an expression for the focal length of a 
lens equivalent in power to the two combined lenses 
may be found as follows, and substituting for F in 
the formula already employed : 

— a. se 
4 m™ WP 


substituting 9 for A'’, taking also 1 to represent 
p 


1 1 
T 7 
1_m—1 
i ae 
We shall now suppose a second lens placed close 
to the first, having for its principal focal length F'. 
Taking 9'=the distance of the focus after the second 
refraction, and considering ? and ¢! as representing 
4 and A” in the original formula, 


m—1 
— a 
Pp 


1 
+e 


aa , and consequently 
? 


1 


ats 


but 


therefore, 


P ] A 

Of course regard must be had to the signs ; the 
power of a concave lens must be considered as 
positive, that of a convex negative. We may thus 
dispose of the apparent difficulty consequent upon 
the combination of leases in the object glass ; but 
in Elliott’s telescope two additional lenses are intro- 
duced for the purpose of producing an erect instead 
of an inverted image. Here again we may find an 
expression giving the focal length of a lens equiva- 
lent in power to the two lenses placed at a certain 
given interval, as already described. e 

The following, with a few explanatory additions, 
is taken from the first volume of Potter’s ‘‘ Optics:” 


Fia. 66. 











To find the focal length of a lens which is equi- 
valent to two lenses separated by a given interval 
Let C, Fig. 66, be the single lens, which is equiva- 
lent to the two, c, and cs, whose distance is ¢. 





The lens, C, must have the same effect in causing 
a small direct cil of el rays to converge 
which the combination has ; or a ray following upon 
it at the same distance from the axis must, after 
emergence, converge to the axis at the same angle, 
which a like ray does after emergence from the 
second of the two lenses; that is, if g, be the 
principal focus of c,, andg the int to which the 
pencil finally converges, Sadq, being the path of 
any ray, the angle, 4qg,c at which the ray meets 
the axis must equal the angle, A FC, at which a 
like ray, SAF, meets the axis of the single lens. 
Let f, and /, be the local lengths of the lenses, 
c, and ¢, respectively, F that of the lens, C, and 
AC=ae,, the distance of the like rays from the 
axis, which is very sthall ; we must have : 
AC_be,, 
Fo 34s ; 
but on account of the similarity of the triangles, 
ac,q, and bey 9,: 
beg ac, 
aero Ah : 
substituting A C for a c,, and f, for ¢, 9, : 
bc, _ AC 
nee Ji ‘ 
~ACH ¢, 
fe ? 


be, 


therefore 
A CLACg Cs 
F fila Gs : 
= Nn Ce ; 
Si 2 Wa 
=f! Cs 
Si 
substituting /,—d for 9, c., 
find 1 
F Si C2 Ys 
Taking the standard formula already alluded to, 
adapted to the case of converging pencils on convex 
lenses, 


é 
E 


, 
€2% 


1 


a’ F* 


and substituting 
Cy Yq for A", f, for F, 


q' ¢g=f,—4 for A, 


and 


we have, 
eget Le 
C3 Wa Si i-e 
=f-a+h, 
Sa Fi-—4) 


fi-4d 


fi 


multiplying by 


? 


we have 

1_f,+f,—d 

Fo StS y 
The combination of the two lenses, and the equiva- 
lent single one, give equal images of a distant small 
object ; therefore applying this correction together 
with that already deduced with reference to the ob- 
ject glass, we reduce the formula to its original 
simple expression. But in order to do this we have to 
encounter a complication in calculation and practice, 
which it would be as well if possible to avoid ; con- 
sidering also that there must be a certain loss of 
light consequent upon the employment of every ad- 
ditional lens, it would seem desirable that we 
should omit these additional lenses in the tube of 
the telescope, and content ourselves with a micro- 
meter measurement of an inverted image. To a prac- 
tised eye the observations of an inverted image will 
cause little difficulty, and those whoare to be employed 
in the practical use of military telemeters should 
not only have a certain training in the use of optical 
instruments in general, but should also be well ac- 
customed to the use of the particular instrument 
they are destined to employ. 

Returning, therefore, to the original formula, 

ee eT 

a” ..2 
and the proportion already indicated ; supposing 
also either that the errors we have exhibited are 
condoned, or that corrections have been applied in 
the manner explained, there remains only the error 
arising from the uncertainty as to the vertical 
dimensions of the distant object. The amount of 
error incurred from this cause we shall now proceed 
to investigate. 

(To be continued.) 


MEYER »v. FAIRLIE ENGINES. 
To rus EpiTor oF my apap 

Srr,—I have again to thank you for your very able article 
in the cause of frath and justies. Indeed, since the Fairlie 
engine became known to you and your able contemporary 
The Engineer, you have both warmly advocated its adoption, 
and the fact that every scientific journal in this country, 
without a single exception, has, since the very beginning, 
constantly ‘wae the principle on which it is based, has 
been a source of great comfort and consolation to me when 
hope of success had almost died out. 

Ton almost ashamed to take up more space in your 
columns over this matter, seeing you have so completely de- 
molished what I must call MM. Meyer’s “ fabric of a vision” 
(because there is as‘much tangibility in a vision as in their 
three and a half columns which appeared in your issue of the 
21st ultimo), which your practical article has scattered to the 
winds, not even leaving the shadow of a wreck behind. 

One or two statements in their reply to your article and 
my letter call for a few remarks from me, and I crave per- 
mission to do so, though it may appear like slaying the slain. 
The statements, however, are pertinent, and should be 
noticed. MM. Meyer, with reference to your remark that 
there are “a large number of Fairlie engines in use, doing 
very heavy work, and with a very moderate cost of main- 
tenance,” state that “this assertion will appear bold to those 
who have Fairlie engines in their service,” and that they 
have “ been told quite the contrary” is the case. Why do not 
MM. Meyer say who told them this? Surely, in a matter 
so important,‘and so essential to the strength of their as- 
sertion (it cannot be called argument), they should do so. 

My reply to this assertion is simply to give you herein a 
few extracts from letters and reports lately received from 
those employing the Fairlie engine. I do not hesitate to 
give the names and_addresses, that interested persons may, 
if | think fit, satisfy themselves as to the bond fides of the 
facts I give. ; 

MM. Meyer ask “how many Fairlie engines have been 
put aside since the short time they have been introduced.” 
They should not ask if they know, but rather should state 
clearly how many, and where these are to be seen. I now 
ask them in return to state where these engines are; they 
cannot surely refer to those engines sent to Queensland, and 
returned to this country? These were not Fairlie engines 
proper, but the explanation of this case has appeared so fre- 
quently in your journal, that I shall not waste time by re- 
peating it here; and as those gentlemen evidently subscribe 
to your paper, it is clear they cannot refer to these. 

M. ayer further ask why “the passenger engine of 
the Fairlie system, published in your Number 26, and con- 
structed for the Great Southern and Western Railway of 
Ireland, is now only used for shunting purposes?” Mr. 
McDonnell, the engineer of the Great Southern and Western 
Railway, who built these Fairlie engines, called at my cham- 
bers some ten days ago, and he informed me the engines 
were working “exceedingly well indeed ;” he never hinted 
at their being used only as shunting engines, therefore [ am 
compelled to doubt the accuracy of this, as well as of the other 
assertions made by MM. Meyer. But as I have said already, 
what value are assertions made by either MM. Meyer or my- 
self placed against facts, and facts which can be so easily 
proved? Any one wishing to learn the truth of MM. Meyer's 
assertion regarding the engines on the Great Southern and 
Western Railway of Ireland, can do so by writing to A. 
McDonnell, Esq., engineer of the railway, Inchicore Works, 
Dublin, who will, I am quite sure, have pleasure in giving 
every information. 

Regarding the Meyer v. Fairlie engines on the Luxem- 
bourg Railway (without referring to the very unique way 
MM. Meyer have of proving the advantages of their engine 
and the disadvantages of mine, which after all is but a very 
lame way of showing it, because it is so easily found out), I 
think it would be far better, as recommended in my previous 
letter, to let the matter of superiority rest on the merits of 
each engine, as proved in working; and I now urge your 
readers, and those of the Chronique de l’ Industrie, not to be 
guided in the least by what either MM. Meyer or I may say 
abeut our engines, but to ascertain the facts for themselves 
from those who lave the engines in charge, and who know 
the duty performed and the cost of performing it; this is, I 
should say, the best course to adopt, and whilst regretting, 
for the sake of MM. Meyer, that at the present there is only 
one engine upon their system respecting which inquiries 
could be made, I trust, also, for their own sakes, that before 
long there will be many. 

The following extracts from letters and reports I have 
received speak for themselves. The letters, &c., from which 
they are taken, I send with this for your perusal, and I take 
this opportunity to state that I shall only be too happy to 
show them to all inquirers. 

Extract from the ‘Money Article” of the Times of the 
4th inst : 

“ Advices from Mexico state that the railway from Vera Cruz 
to the — was opened for public traffic on the 23rd of Jan- 
ey i he quantity of cargo lying in the railway station 
at Vera Cruz for transport to Mexico was much larger than 
had been anticipated, and occasioned some difficulty with the 
existing amount of rolling stock, but this inconvenience 
would shortly be remedied by the arrival of further stock 
from England. The Fairlie engines in use on the heavy 
inclines are very favourably reported upon as regards their 
power of traction on the up journey, and of resistance in the 
descent. Many of the dollars brought by the last West India 
steamer came through direct from the City of Mexico, leaving 
the capital on the morning of the day previous to their ship- 
ment in Vera Cruz. Hitherto remittances of silver coin from 
Mexico have been subject to the delay of months, as the 
Government could only afford to grant a conducta (consisting 
of many hundreds of men) when large amounts had been 
accumulated ; and the despatch and absence of risk which the 
railway now affords the commercial community in making 
their returns are likely soon to exercise great influence on 
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Extract from a letter received from Mr. Richard Oliver, 
contractor, &e., leaseholder of the Dunedin and Port 
Chalmers Railway, New Zealand, dated 25th September, 
1872: 

“The engines as soon as landed were put together, and 
both of them went to work without a single hitch ; not a nut 
wanted screwing up after it was pronounced ‘right.’ We 
then put them to work. We had laid about seven miles of 
sleepers and rails, and ballasted only one mile, for we found 





the ballasting so expensive without engines that we resolved 
to link in all the rails and leave the ballasting until after- 
wards. 


“ A great number of people were much interested in know- 
ing how the Fairlie engines, about which they had heard so 
much, would work, so that the first trips up the line were 
narrowly watched, and I give you my word that they and 
we were quite surprised at the steadiness and ease with 
which the engines ran over a road as billowy as the Bay of 
Biscay almost, for the embankments and cuttings had been 
made more than a year, and had been used for all sorts of 
traffic, and the sleepers just laid down upon the clay. 

“ The curves (some of eight chains) were as easily rounded 
asif they were straight running.” 

Extract from a letter received from Mr. E. W. Young, 
resident engineer of the Glasgow and Cape Breton Railway, 
Nova Scotia, 8rd of October, 1872 : 

** The engines ride easily on the rails, and are comfortable 
and conveniently arranged for the driver and stoker. So 
far as our present experience goes, the engines are a great 
success. A train of 40 loaded cars can be brovght in from 
the Reserve by one engine.” 

In explanation of the following, I beg to say that Mr. W. 
Walter Evans, of New York, is a very strong disbeliever in 
the Fairlie engine, and he (I must put itso, for Mr. Evans’s 
credit, without, however, endorsing it in any way) desiring, 
in the interests of the owners of the Tarapaca railways, to 
prove the inferiority of the Fairlie nae compared with the 
American type of engine, as improved by himself, requested, 
and obtained, permission to build and place an engine of his 
special design, which—so he he said—was “ to run the Fairlie 

engine off the face of the earth.” 

it must be understood that the Iquique section of the 
Tarapaca Railway is exceptionally heavy, the maximum 
gradient on the first 10 miles being 4 per cent. (1 in 25); 
on the next 11 miles 43 per cent. (1 in 22}); and on the 
next 3 miles 34 per cent. (1 in 29), with numerous curves of 
small radii. ‘he water used in the engines has to be dis- 
tilled from sea water, and costs, delivered in the engine 
tanks, 4 to 5 cents, 2d. to 24d. per gallon. It will therefore 
be plain to every one, the great importance to the owners of 
a railway with such conditions, that their engine stock should 
be the most perfect that can be produced, both in respect to 
hauling power and economy iu consumption of water and 


el. 

The following extract from a letter dated Iquique, 5th 
October, 1872, received from the locomotive superintendent 
of the Tarapaca Railways, will explain itself with reference 
to the performanices of the Evans against the Fairlie engines 
on the Iquique section of the railways: 

‘“‘T am at last able to furnish you with some facts respect- 
ing the igen Sy # o engines and the one especially de- 
signed by Mr. W. W. Evans, of New York, to compete with 
them in working this line. I have for the last two months 
taken notes with every care and impartiality to compare the 

erformance of the Fairlie with the Evans American engine. 
This latter is about the same weight as your engines, and has 
a four-wheeled bogie at each end, the coupled or drawing 
wheels being between these, say 14 wheels altogether. 

“The American Evans engine, in good working order, 
hauls from Iquique to San Juan, 24 miles, three loaded 
American cars weighing 16 tons each, and one supplemen- 
tary tank of water, 12 tons, making total gross load of 60 tons. 
With this load up and the return journey down empty, she 
consumes 3200 gallons of water, which is 133 gallons per 
mile, or 2.2 gallons per ton of load per mile. I only calcu- 
late the up journey, because she requires ng water or steam 
to come down. The grade up to San Juan is very heavy all 
the way, a great many miles being 4 or 4} per cent. (1 in 25). 

“The Fairlie engine, in good working order, hauls from 
Iquique six loaded American cars, 16 tons each, two supple- 
mentary tanks of water, 12 tons each, picks up the three 
loaded cars left at San Juan by the Evans engine, goes on to 
La Noria, 35 miles, and brings back 500 tons to Iquique. 
Calculating the 120 tons only, and not taking into account 
the three wagons picked up at San Juan, and hauled to La 
Noria and back to San Juan, after which little or no steam is 
required, the consumption of water is 130 gallons per mile, 
or 1 gallon per ton hauled per mile, 6000 gallons being the 
quantity consumed during the whole journey ; the consump- 
tion of fuel is less, being in proportion to the water used. It 
therefore follows that the Fairlie engine does not consume 
one-half the fuel per ton of work done that the Evans Ame- 
rican engine does. If you go into these figures, you will find 
them correct ; I have avoided fractions.” 

Extract from a letter received from Senor Don Manuel 
Montero, managing director and joint owner with his three 
brothers of the Iquique and La Noria Railway and Sal de 
Obispo Railway, Peru, dated Iquique, Oct. 4, 1872: 

“ For the present, I inform you that probably by the next 
mail my house will give an order for the construction of ten 
engines on the Fairlie system. During the tizie that I have 
been at the head of this railway, I have beea able to perceive 
the great difference which exists between your system and 
the American (Evans); in my judgmeut it would be better 
to pay 50007. for each of your locomotives than to get the 
American engines for nothing, on condition to carry the 
traffic from this place to San Juan (24 miles), a distance of 
severe gradients.” ’ 

Extract from a letter received from the engineer-in-chief 
of the Tarapaca Railways, dated Iquique, 7th October, 1872: 

“Don Manuel has taken the post of general manager, and 
he has seen with pleasure, and fully appreciates, the powers 
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with five loaded goods cars, and one passenger car, while the 
American Evans engine just manages to take up seven 
empties to San Juan, whence the ‘ Hercules’ takes them, 
together with her own load, to La Noria. These practical 
results have so satisfied Don Manuel that he has decided to 
write you by this mail, saying he will order ten more engines; 
pray let them be even better than these we now have.” 

Extract from another letter received from Senor Don 
Manuel Montero, dated 6th November, 1872: 

“For the present I cannot give particulars about the 
traffic, nor the details about the advantages of the locomo- 
tives; but I can already say that your system is three times 
better. Be so good, therefore; as to put in hand for the 
earliest delivery ten more of these Fairlie engines. I leave 
the matter to you as to whether they should be even stronger 
than those you are now building for us.” 

Extract of another letter from the locomotive superin- 
tendent of the Tarapaca railways, dated Iquique, 6th No- 
vember, 1872: 

“ Don Manuel has ordered the name of the great Ameri- 
can Evans engine to be changed; and what do you think he 
has christened her?—‘ Desengano’—which in English is 
‘swindle.’ So much for the great American Evans.” 

This evidence is confirmed by the the following letter and 
the above Table, received from the locomotive superintendent 
by the mail which arriyed on Saturday last. 

The letter is dated Tquique, January 21st, 1873, and says, 
“T inclose you Table of experiments and diagram of running 
trains, which may perhaps give you a better idea of the work 
to be done than any explanation I could give in any other 
way. The Table does not show the result of any particular 
experiment, but the average of a number made under various 
circumstances, which has taken considerable time to make, 
my object being to put all the engines on their own merits.” 
Can any one require evidence stronger than this? 

By a coincidence the Evans engine was named “ Iquique,” 
after the port of that name, and one of the Fairlie engines, 
told off to work against it, was likewise named “ Iquique ;” 
but by reason of the failure of the Evans engine to do any 
one of the things it was intended by that gentleman to do, 
the owners of the railway, seeing that they had been 
greatly misled by Mr. Evans, ordered the name of his engine 
to be changed from “ Iquique” to “ Desengano,” the meaning 
of which, putting it gently, is, Deceived, Deception. 

Extract from a letter received from Mr. William Mason, 
of Taunton, Mass., U.S.A., dated 8th November, 1872 : 

«IT believe you have been aware I have been getting up 
patterns fora narrow gauge machine. This engine was built 
for no one in particular, but after it had been completed and 
stood in my works for a few months, I sold it to Howland 
and Aspinwall, and it is now working on a grade of 300 ft. 
to « mile, on the Rocky Mountains in Utah, and is doin 
well. I have since revised and improved the patterns, an 
have another one nearly ready for the same road. 

‘“T have also built a powerful machine of the same class for 
the Calumet and Hecla Copper Mine, at Lake Superior, with a 
4 ft. gauge. This machine has 16 in. by 22 in. cylinders, and 
six drivers. The enclosed extract will show you what is 
thought of it by the company. Ihave two in progress for a 
5 ft. gauge. 

“1 herewith enclose a photograph of the little engine 
which climbs the Rocky Mountains. Its name has been 
changed to ‘ American Fork’ (No. 1). 

“ Extract from letter, October 10, 1872. 

“ «Calumet and Hecla S sre Company to Mr. William 


‘** We are extremely well pleased with the performance of 
the ‘ Calumet’ (Fairlie engine); she is very much-easier on 
the rails than the ‘ Hecla’ (ordinary engine) and takes the 
load without wincing, and with apparently great facility. 
“ * Yours truly, 
(Signed) Atgx. AGassiz, President.’” 
Copy of a letter from Mr. Richard Gardner, resident chief 
engineer of the N’assjé Oscarshaum Railway, Sweden. 
“16, Cecil-street, January 21st 1873. 
“My Dear Sir,—With regard to the engines constructed 
upon your principle which have been sent out to the N’assjé 
Oscarshaum Railway in Sweden, I have great pleasure in 
stating that I never knew any class of engine which did so 
little injury to the road in passing over it. 
“ Our road isa light one, being laid with a 45 1b. rail. We 
have curves with a minimum radius of 1000ft.; several of 
these are situated near to the town of Oscarshaum, and a 
considerable traffic has been carried over them for upwards 
of two years, worked by engines on your principle without 
the road requiring any repairs worth mentioning. Within 
the last few months a six-wheel coupled tank engine has 
also been placed upon the road, and the difference became at 
once apparent. In fact we have already found it necessary to 
double spike the sharper curves, whereas with the Fairlie 
engine the single spike proved amply sufficient. 
“ I remain yours faithfully, 
“ (Signed) RICHARD GARDNER. 
“ Engineer to the N’assj6 Oscarshaum 





of the Fairlie engine. The ‘ Hercules’ goes daily to La Noria 
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Mr. O. W. Bader, one of the secretaries employed by the 
contractors of the Tamboff Saratoff Railway, has written to 
me a letter dated St. Petersburg, Jan 22, 1873, in which, 
in speaking of the satisfactory manner in which the Fairlie 
engines performed their duties at this railway, he adds that 
Mr. Bungé (who is the resident engineer and manager of the 
railway) has given a most flattering report of your engines to 
the Technical Department of Railways in Russia. At the 
end of this report he states that “ the engines of your system 
have surpassed every expectation.” 

The letters which you have already published, especially 
that in your last week’s issue, from Mr. Edmund Wragge, 
engineer-in-chief of the Toronto, Grey, and Bruce, and 
Toronto and Nipissing Railways, speak volumes, not only 
for the Fairlie engine, but for the advantages of narrow 
gauge also. I could add more certificates, but I have, I fear, 
trespassed already too much on your valuable space; how- 
ever, I could not very well give less, it being entirely a ques- 
tion of evidence. 

have the honour to be your obedient Servant, 
Ropert F. FarRx1g. 


FOREIGN AND COLONIAL NOTES. 
Telegraphy in Australia.—A return as to the length of 
telegraphs existing in New Zealand shows that in 1871 that 
colony had 3286 miles of line. In 1870 the correspondin 
length was 3162 miles; in 1869, 2777 miles; in 1868, 263 
miles; in 1867, 1447 miles; and in 1866, 1398 miles. 


Rails in France.—A return compiled by the Committee 
of French Forge Masters shows that last year the French 
railway companies used 104,000 tons of iron rails and 52,000 
tons of steel rails. The imports of rails into France in 1872 
appear to have been comparatively small. 


Belgian Rails.—Belgian ironmasters are certainly ever 
on the look-out for fresh outlets. They are now about to 
send in tenders for 5500 tons of rails required for lines in 
Victoria, Australia. 


Coal and Gold in New South Wales.—Coal is being found 
in increasing quantities in New South Wales. The aggre- 
gate yield of gold in the colony in November was 65,369 oz., 
of which 7702 oz. came from the southern districts, 944 oz. 
from the northern districts, and the balance from the western 
districts, in which gold mining has attained considerably 
more importance of late. Every branch of mining industry 
certainly appears to be acquiring an increased development 
in New South Wales. 


Canadian Railways.—Notice has been given of an intended 
application to the Parliament of the Dominion of Canada for 
an Act to authorise the construction of a railway from the 
Niagara River at or near the proposed Queenston and 
Lewiston suspension bridge to some point on the Great 
Western Railway of Canada, at or near the town of St. 
Catherine’s. Mr. Luttrell, superintendent of the St. Lawrence 
and Ottawa line, retires from that position to undertake the 
duties of superintendent of a section of 225 miles of the 
Intercolonial Railway. 


The French Iron Trade.—This trade remains very firm, 
the demand being active. Refining charcoal-made pig is 
worth, in the Haute-Marne, 71. 4s. to 7/. 12s. a ton, while 
casting pig, coke-made, realises 71. 4s. to 8/. ton. Prices 
of iron exhibit no important variation. In the Nord merchants, 
iron, No. 1, stands at 147. a ton. 

Military Utility of Railways.—It is estimated that in the 
year ending with June 30, 1873, inclusive, the payments 
made by the United States Government to the Union Pacific 
Railroad Company for the conveyance of troops and matérial 
of war, will have amounted to 3,351,040 dols. The United 
States Quarter-Master-General estimates that the cost of 
moving the troops and matériel by stage and wagon would 
have been 8,950,135 dols., so that the establishment of the 
Union Pacific line would appear to have realised an economy 
to the United States, Treasury of 6,507,283 dols., or about 
60 per cent. 


Maderia and Mamore Railway.—A commission has been 
appointed to inspect the works of the Maderia and Mamore 
Railway and to survey the public lands on the banks of the 
Madeira river. ‘The head of this Brazilian commission is 
Senhor R. A. dos Santos Sousa, with Captain Pereixa Salgado 
as principal assistant. 

The Hoosac Tunnel.—This great work is ap sucking 
completion, more than seven-eighths of its whole leng 
having been pierced. The whole cost of the tunnel and the. 
Troy and Greenfield Railroad amounted at January Ist, 1873, 
to 9,301,343 dols. The work has been aided by the state of 
Massachussetts. 


Canadian Pacific Railway.—The contractors brought to- 
ether by the Welland Canal and the Intercolonial Railway 
orks are now turning their attention to the Canadian 
Pacific Railway. A combination, which will include Messrs, 
A. P. Maedonald, Donald Robertson, James Ross, Duncan 
Alexander Macdonald, and several others, con- 














Macdonald, } 
templates submitting a proposal to the Canadian Pacific 
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i for building the eastern division of ag oy line. 
This division is to extend from Lake Nipissing to Fort Garry, 
and the time named as likely to be absorbed in its completion 


the pids, ae 

aqueduct and running parallel to it as far as the present water- 
works, where its water will be received in a large reservoir. 
It is calculated that the canal will be able, when covered with 
2 ft. of ice, to discharge eno water to give power to the 
i requi i ,000,000 imperial ms in 
every 24 hours to the level of the present reservoir. Addi- 
tional reservoirs, to be used in cases of emergency, will be 
built for storage purposes. 

Tin in Now South Wales.—The wealth of New’South Wales 
in tin deposits appears to be well nigh boundless. Within 
the last twelve months, large tracts of country in the north 
of New South Wales have been proved to contain tin greater 
or less quantities, and now we hear of tin discoveries on the 
Murray in the south. 

Ch ke and Ohio Railroad.—This im t line has 
been at last completed. It cuts through the t Alleghany 
coalfield, leaving the coal strata high above the track. 
Three varieties of coal are found in abundance, and are very 
accessible; they are suited for fuel, smelting, and gas pur- 

yp An exchange of freights between the ore 
Bods of Virginia and the coal beds of West Virginia will 
thus be kept up. 

Canadian Iron Ore.—A number of American capitalists 
have visited North Hastings, in the province of Ontario, for 
the purpose of looking after iron beds. 

Railways in the Argentine Republic——The Government of 
the Argentine Republic has invited tenders for the construc- 
tion of five railway lines of considerable magnitude. These 
lines will involve the employment of a large amount of 
eapital ; they will be made in conformity with laws recently 
passed by the Argentine Congress. 

Iron in Maryland.—The state of Maryland has a bed of 
iron ore six to eight miles wide, and in some places 50 ft. deep. 
This is a carbonate of iron running from 32 to 40 per cent. 
from the furnace, and existing in flattened nodules which are 
peculiar to Maryland, embedded in clay and a my from 
a few pounds to 100 lb. or more. This bed underlies the city 
of Baltimore, and mining is now being carried on to a limited 
extent within the city. One of the largest deposits is found 
near Fort McHenry. 








NOTES FROM THE SOUTH-WEST. 

The Isle of Wight.—Mr. T. Codrington writes that the ex- 
istence of the so-called coal seams at Whitecliff Bay, in the 
Isle of Wight, has long been well-known to those who have 
eximined the interesting section there ay oa So long 
since as 1846 these lignite beds were described by Mr. Prest- 
wich in his detailed account of the tertiary strata of White- 
cliff Bay, and they have often been noticed since. 

Station Accommodation on the Great Western.—The Great 
Western Railway Company proposes to expend 19,8007. on 
narrow gauge arrangements and sidings at Bristol, 
7,4201. on a new basin at Swan Village, 53008. on @ ware- 
house at Manchester Dock, Liverpool, 11,6007. on increased 
sidings and accommodation at Llanelly, 14,3002. for 
shunting sidings between Acton and Maidenhead, 10,000/. at 
Reading Station, 30,0007. for additional accommodation at 
Swansea and Neath, 13,1801. for increased accommodation at 
Chipping Norton, Hockley, Landore, Wrexham, Water- 
ford, &c. 

Severn and Wye Railway and Canal.—The directors re- 
port that the works of the Lydbrook extension are being 
rapidly pushed forward. The directors also consider the 
prosecution of the Colefcrd extension essential to the interests 
of the company. The whole of the Crown lands required for 
these extensions is in hand. 

New Wagon Works.—The directors of the Midland Wagon 
Company, of Birmingham, have visited Cardiff with a view 
.. the establishment of bom = works, q addition x 

ir t repairing shep. @ new works are expec’ 
to be brought into operation within a comparatively short 
period. 


Pembroke Dock.—On Friday the turret ship, the 

underer, was successfully undocked at this yard. The 
launch took place some months since, but since then the ship 
has had a very considerable weight of matériel added to her 
internally externally. 

Bristol and Portishead Railway, Pier, and Dock.—At the 
half-yearly meeting of this company, held at Bristol yesterda 
week, the report presented by the directors stated that the rail- 
way traffic had satisfactorily increased, and that considerable 
progress had been made with the new dock at Portishead, 
although the works had been retarded by recent unfavour- 
able weather. A request has been made by the Corporation 
of Bristol to extend the time allowed them for purchasing 
the docks from the company, and the directors recom- 
mended that the time should be extended two years from 
July 1, 1874. 








Oxrorp Main Draryace.—The line of outfall sewer, site 
for pumping station, and land for irrigation, are now 
ae & upon. a for tnt ae ~ mee Spe = 
comprises the sewerage of a consi le portion o city, 
ate now advertised for, and the works will be pene 
Ea 

Mr. W. 


with as little delay as possible. They have been desi 
and will be carsiod out under the superintendence o: 
H. White, Assoc., Inst., C.E., engineer to the Oxford Local 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD. y 


, Wednesday. 

Another Advance in the Price of Coal.—Yet another ad- 
vance—the third, and in some cases the fourth since Christmas 
—took place in the price of coal at and in South 
Yorkshire y on Saturday last. The rise on; = 
something hike 2s. per ton, but in several instances is not less 
than 5s. Une nen fy | now quotes screened seconds 
17s. 6d, and unscreened 15s. 5d. per ton at the pit, and an- 
other leading firm now charge picked branch coal 27s., best 
Birley Silkstone, 25s. ; screened Silkstone nuts, 20s. ; screened 
seconds coal, 22s.; and coke breeze, 15s., all at the pit. 


Increased Price of Gas at Barnsley.—It is stated that the 
Barnsley Gas Company have given notice that they will at 
once raise the price of gas to ordinary consumers 3d. per 
1000 feet, and 10s. per lamp to the Corporation. It isa 
stated that this company obtain their coal under contract at 
5s. 6d. per ton, whereas other people are paying 18s. for the 
same coal. If these statements are strictly accurate, the 
Barnsley Gas Company may be said to have an eye to busi- 
ness. 


Miners’ Wages and the Price of Coal.—One of the most 
important meetings of coalowners ever held in South York- 
shire took place at Barnsley on Tuesday, chiefly for the pur- 
pose of considering the application made by the miners for 
an advance in w of 20 per cent. The whole of the larger 
collieries in the rict were represented, including Lund- 
hill, the Oaks, Pinder Oaks, Waleswood, Roundwood, 
Denaby Main, Strafford Main, Wombwell Main, Mount 
Osborne, Duke of Norfolk’s Colleries, the Holmes, Old Silk- 
stone, Darley Main, Thorncliffe, and many others. Mr. 
Stewart, of Lundhill, was voted to the chair, and before pro- 
— to the main subject for discussion, denied the accu- 
racy of the statement that coal was 30s. De ton in South 
Yorkshire, made by Messrs. Cockerell in their recent letter 
to the Times. The meeting confirmed this contradiction, 
and it was mentioned that Barnsley coal averaged 18s. in 
January, and 16s. to 22s.in February. After some discus- 
sion it was decided to offer the men an advance of 12} per 
cent. in place of the 20 demanded—an offer which will be 
laid before the Miners’ Council. 


Miscellaneous Undertakings and Projects.—Messrs. Guest 
and Chrimes, Rotherham, are building new workshops. Mr. 
Robert Hadfield has erected new steel works on a large scale 
in Newhall-road, Sheffield. It is said that Messrs. French 
and Hibberd contemplate (transferring their colliery at 
Unstone to a “ limited liability” company. The Rotherham 
Corporation have determined to erect a new iron or stone 
bridge over the river Don at Eastwood, near that town, 
at a cost of about 35007. A shaft is being sunk at Heanor, 
to work the coal under land belonging to Mr. Gregory, of 
that place. Steel making under the Bessemer process is 
understood to have commenced to-day at the new works of 
Messrs. Wilson and Cammell, Dronfield. At Newhill, near 
Wath, a shaft is about to be sunk to the Barnsley thick 
coal seam. 


NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very strong at the end of last week, and a good business was 
done from 143s. to 145s., being the highest prices yet paid. 
This week the tone has been quieter, and the prices receded 
from 144s. 6d. to 142s. 6d., closing at 143s. Yesterday a 
moderate amount of business was dens at from 142s. 6d. to 
141s, 3d., ore with buyers at the latter price, and sellers 
asking 14ls. The shipments, although considerably 
under those of last year, are still, considering all the circum- 
stances, very good. For last week they were 12,144 tons, as 
against 16,951 in the corresponding week last year. 
prices of malleable iron are tending upwards, but that is not 
on account of any good demand for the manufactured article, 
but is necessary on account of the extreme cost of the raw 
materials. Makers’ iron remains steady at the maximum 
prices, but there seems at the moment a pause in the de- 
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Gartsherrie 
Coltness ... 
Summerlee 
Carnbroe ese a 
Langloan, at Glasgow ,, 
Calder, at Port Dundas 
Glengarnock, at Ardrossan 
Eglinton .. 
Dalmellington ... pe ~ 
Carron, at Grangemouth, selected 
Shotts, at Leith...  ,, 

Kinnell, at Bo'ness » 

Bar Iron one 
Nail rods... oe ee oe ae 
The market was flat to day, with business 
to 138s. cash. 

A Further Proposed Extension of Dundee Harbour—An 
important report with relative plans has been received by 
the Dundee Harbour Trustees from Mr. Thomas E. Harrison, 
C.E., developing a large scheme of Harbour extension in 

ce with the now popular idea that the harbour 
frontage should be carried out so as to enclose the Beacon 
Rocks. It may be stated that Mr, Harrison proposes to run 
a line from the Stannergate to the Beacon Rock, and then to 
the outer bend of the lanade. The walls opposite the 
harbour would be nearly two miles in length, built of con- 
crete, and founded at considerable depth. They would en- 
close 250 acres, which would be allocated to basins, docks, 
timber ponds, quays, sites for warehouses, &c. The structural 
cost is estimated at 450,000/., exclusive of filling up as much 


coooocoo 


141. 
at 141s. 6d. down 





material as the large would dredge in ninety 
The total cost will probably be about a million. The plans 
will be lithographed and the report printed and circulated. 
Wick Breakwater.—A meeting of a joint-committee o 
the Wick Chamber of Commerce, the Town Council, and _— 
local shareholders of the British Fisheries Society, was held 
at Wick, last Saturday, for the purpose of ing the 
reply received from the Society to the resolutions trans- 
mitted some weeksago. A long rejoinder was agreed upon 
at the meeting, and in speaking of Messrs. Stevenson, Edin. 
burgh, the Ss to the breakwater, the committee said 
that they could only j of them by the results of their 
works at Wick and at Anstruther. The deepening of the 
ory harbour is still.urged upon the attention of the 
ritish Fisheries Society, and instances are given by the 
committee, of traders having suffered from want of a 
sufficient depth of water to float out vessels. 


weapeeat Extension of Granton Harbour.—It is now con- 
fidently stated a public —— is being formed for the 
purpose of acquiring the works forming ton Harbour ; 
the chief, if not |the only proprietor of which hitherto is the 
Duke of Buecleuch. 

Engineering Extensions at Kilmarnock.—The engineering 
trade is ing rapid extension at Kilmarnock. most 
recent addition to this branch of trade is the Britannia En- 

ine Works, erected for Messrs. Allan, Andrews, and Co., a 
which is a sort of offshoot of the Portland Forge Com. 
pany. These works have just been completed. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoveH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance on 
Change at Middlesbrough was no better than on the previous 
market day. The quotations for pig iron were higher, as 
much as 122s. 6d. per ton being asked for No. 3 for imme- 
diate delivery, and the other qualities were at propor- 
tionate rates. There is an excellent demand for pig iron, 
and all the blast furnaces are working as fully as pos- 
sible. In consequence of irregular working, owing to 
insufficient supplies of coke, the better qualities of pig are 
searce, and there is rather more of the lower numbers 
of iron produced. There is a steady supply of ironstone. In 
the finished iron trade there is little change. There 
is still a considerable suspension of puddling in the north of 
England, and the furnaces now out are not likely to be 
lighted up again until there is a decrease in the price of 
coal. The manufacturers of iron have a fair amount of work 
on hand. Inquiries are numerous, but very few orders are 
being obtained, the high prices quoted causing buyers to 
delay their purchases in the hope that the market will de- 
cline. As much as 131. per ton is being asked for rails, but 
they can be ae for 122. 5s. per ton in Middlesbrough. 
No American rail orders are coming to hand at present. The 
Americans buy chiefly in Wales, and they are waiting to sco 
the end of the strike before asking for quotations. If the 
suicidal struggle is ar a for any considerable length ot 
time it is possible that the American buyers will be driven 
to the North of England for their rails. 


The Coal and Coke Trades.—All consumers continue to 

umble about the price of fuel, but they are powerless. 

nscreened coal is quoted 21s. per ton; best coals, 25s. and 
26s. per ton; and coke as high as 45s. per ton. There is 

eat difficulty in obtaining regular supplies even at those 
igh rates. 

Strike at Messrs. Hopkins, Gilkes, and Oo.’s Works.— 
The iron moulders employed at the extensive engineering 


The | works of Messrs. Hopkins, Gilkes, and Co., Middlesbrough, 


have struck work. In accordance with notice they left the 
foundry on Saturday. The reason the men give for leaving 
is that some non-union men persisted in making certain 
pipes at a rate below that paid in the trade. The men on 
strike furnished the employers with a written statement of 
their complaint, and they have received a reply stating that 
the men objected to were content with their engagement, 
were not working long hours, and were earning net wages, 
ranging from 9s. 6d. to 1ls. perday. There is no disposition 
on the part of the men to resume work. They are endea- 
vouring to obtain possession of a foundry which is to be 
disposed of at Middlesbrough, and if they succeed they intend 
at once to form a co-operative society and work it. 

The River Tees.—Great improvements are being made on 
the Tees by the commissioners. Ma | have just resolved to 
borrow a further sum of 100,000/7. from the Public Works 
Loan Commissioners, to be expended in dredging,;making the 
breakwater, and carrying out other engineering works on the 
river. 








Society or Arts.—At the meeting on Wednesday evening 
last, Captain P. H. Colomb, R.N., presiding, Mr. W. Lloyd 
Wise, C.E., read a paper on “ Gas Lighting by Electricity,” 
and means for lighting and extinguishing street and other 
lamps simultaneously. The author of the paper referred to 
several methods that had been at various times proposed, 
especially that recently applied to street lamps in Preston, 
according to the plan of Professor Klinkerfues, director of the 
Royal O atory, Géttingen, who opens and closes the 
supply near the burners, and ignites or extinguishes the gas 
as required, by simply the pressure at the gas 
works. The paper was illustra’ y diagrams, and a large 
collection of apparatus kindly lent for the occasion by Mr. 
Billington Booth, chaieman of the Preston Gas Company. 
We understand this apparatus will remain on view a few 
days at the Society’s House in the Adelphi, to afford 
members and others feeling interested in the subject, who 
were not present at the meeting, an opportunity of seeing 


it in operation. 
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MOVABLE TORPEDOES.—No. IL.* 
By Carraix Joun Exicsson. 

Havine in the preceding article on this subject (see ante 
page 107) called attention to the ex i i 
ism, and the unreliable character of the motor em- 

Lay, I now propose to consider whether his sur- 
of reaching its destination when 
daylight. Commander Kirkland thinks 


that a ship attacked would have no other certain means of 


preventing the approach of the torpedo than that of a 


marksmen. But these, he says, “with carefully 
sigh rifles would have very little chance of making a bull’s- 
on her, and even if struck, the very small angle which the 


direction of the shot would make with the surface would pre- 
yent its doing any damage.” He then refers to “an improve- 
ment which has already been proposed and accepted,” that of 
making the top plates of steel, an improvement which he 

tly regards as ay complete safety. The em- 
ployment of ordnance against the approaching a Com- 
mander Kirkland considers futile. He says, “the idea of 





complication of 


idea of attacking ships 
that it merits no further consideration. A successful 


en 


in 
16 ft. under water, propell 





| distance from the starting point at which the to 
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illustration and brief explanation has clearly shown that the 
hy means of the surface torpedo in 
broad daylight, is based on assumptions so utterly fi -o 3 
ati 
at night is, however, possible; but for such an attack we do 
not want the costly and complicated Lay torpedo boat with 
its tender wire cable, feeble motor, and ineffectual explosive 
ine. A small decked wooden boat from 20 to 25 ft. 
gth, carrying the explosive charge in advance, some 
1 r by a screw driven by an engine 
oe with compressed air by means of my tubular cable, 
will be the most efficient instrument for night attack. A 
glance at our illustration, Fig. 2, drawn to a scale of 4, in. 
to the foot, will suffice to give a distinct idea of the plan. 
The boat, as stated, is decked over, and immersed to within 
about 4 in. of the top of the deck. The motive engine of 15 
horse power is located in the after part of the boat, actuating 
a four-bladed screw 3 ft. in diameter. The compressed air is 
conveyed to the propeller engine through the tubular cable, 
| coiled round a reel a number of turns corresponding with the 
‘0 is in- 
depending upon heavy artillery for the preservation of the | tended to operate. Obviously it is immaterial whether the 
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ship would be out of question, as taking too many chances.” 
This view of the subject is by no means shared by the officers 
of the British navy. os Scott, in place of relying on 
“marksmen with carefully sighted rifles,” has built a number 
of ingeniously contrived carriages for “torpedo guns,” so 
arranged as to admit of any degree of depression, in case 
it should be necessary to fire down upon a torpedo boat 
when within a few feet of the ship. It will be well to bear 
in mind that we have no assurance from our opponents that 
they will not fire grape from their torpedo guns; a circum- 
stance which calls for serious reflection on the of the 
friends of the surface torpedo, who rely on der 
Kirkland’s professional opinion. It will be readily perceived 
that the result of the diverging fire of grape-shot poured on 
the exposed top of the approachi hy boat, in place of 
establishing the correctness of the assumption that there 
is no chance of “ making a bull’s-eye on her,” will prove that 
there are in fact “too many chances.” This will be better 
understood by referring to our illustration, Fig. 1, represent- 
ing a top view of the English turret ship Devastation, 
and the approaching surface torpedo, drawn to a scale 
of 100 ft. to the inch. A careful inspection of this 
ap a an elaborate ee _— 
cessary. Two light torpedo guns are applied at each en 
of the ship, and a in = middle, the former being pointed 
at different angles in order to produce an extended cross fire, 
4s shown in the plan. The surface torpedo is represented in 
four different positions, each 30 yards apart. It is scarcely 
necessary to call attention to the fact that although the tor- 
= presents a very small target, endwise, the fire from the 
w and stern guns commands the entire length of the tor- 
pedo’s exposed hull ; hence, owing to the number and diverg- 
ing course of the shot, the top will infallibly be riddled. It 
Would be waste of time to discuss this point at length. Our 











* From the New York Army and Navy Journal. 








reel be placed in the boat (Fe original arrangement, not 
well adapted to torpedoes despatched from vessels in an 
advanced position), or on shore. placed in the boat, 
the reel turns in an open well extending vertically through 
the hull. It will be evident that the paying out the tubular 
cable, which, when charged with air, has the same specific 
gravity as water, will not affect the line of flotation of the 

at. As the detail of the arrangement will be minutely 
described hereafter, it will only be n to observe on 
this occasion that the reel on board of the boat becomes 
a as aren £0 the air ss -_ off from the tubular — 
and the propeller engine thereby sto . Consequently, b 
turning ths chase seni Commbegel tell esees) oma pt ad 

@ motion may be given to the boat at any moment; or 

it may be hauled in at the same rapid rate, since the reel is 
actuated by the steam engine which compresses the air. 

The manner of carrying the explosive charge, contained in 
a cylindrical copper vessel having semispherical ends, will be 
readily understood by referring to the illustration. The 
advanced position of the copper vessel is regulated by two 
diagonal rods, a, c, one on each side of the boat, pins a and 
b being attached to the gunwale forthat purpose. By means 
of the inclined rod, d, c, which slides in a square socket at the 
bow of the boat, the charge will be lowered to its position or 
raised. The superior efficiency of the charge applied far be- 
low the armour, as shown, compared with that of the Lay 
surface torpedo, requires no explanation ; butit merits special 
notice that there is no empty space within the copper vessel, 
while the latter is entirely surrounded by an ae 
medium, excepting at the point in contact with the shi 
Nearly the entire force of the explosion will, therefore, 
a toward the ship’s hull, hence producing a terrific 
effect. . 

It is not intended in this article to describe the mechanism 
adopted for compressing the air which, by meansof the 
tubular cable, communicates motive energy to the propeller 


of the torpedo. A brief explanation will, however, be neces- 
sary to dispose of Commander Kirkland’s erroneous views on 
this subject. He states that “ without fortifications to 
defend it,” the n machi would be —— to 
destruction from the enemy’s fire. Now, the fact is that, like 
the Moncrieff gun and carriage, which require no fortification, 
the mechanism necessary to charge the tubular cable, con- 
sisting of a common portable engine and boiler, together 
with the reel and air-pump, is placed in a hole in the 
ground less than 9 ft. square. “ Landsmé@h” know that, in 
ordinary soil, such an excavation may be made in the course 

of 24 hours. Regarding attendance, any intelligent me- 
chanic can operate the machinery refe: to, whilst a few 
bushels of coal, or a few loads of wood, take the place of the 
chemical substances, the Bunsen cups, and the indispensible 
carbonic acid flasks, with their internal pressure of 600 lb. to 
the square inch. Can these materials and the electricians 
needed to operate the Lay to: gear be had as readily 
during war as coal or wood and mechanics of average intelli- 
gence? Mr. Lay states that he put 600 lb. of carbonic acid 

into his boat; yet this lar uantity is consumed in less 

than half an hour. Now, 800 tb. of coal will develop fifteen 
horse power continuously during ten hours, when comp 

air is employed in place of carbonic acid for propelling the 

to . Another important question presents itself: Can 


the 26 ft. long torpedo, with its intricate m, be 
built and transported as readily as a 20 horse power portable 
engine and boiler, covering a space of 7 ft. by 4 ft? Again, it 


should be borne in mind, with reference to the time necessary 
to obtain an adequate supply of such engines, with reel and 
air-pump, that such are the manufacturing capabilities of the 
country, that within eight weeks a supply from 600 to a 
1000 machines of such comparativel e description could 
readily be obtained. Commander Rirkland’s apprehensions 
concerning the safety of these machines, which, as we have 
shown, so far from calling for “ fortifications,” require no 
other protection than that of being placed in holes in the 
ground, naturally suggests the question, in what manner is. 
the cumbrous torpedo-boat to be handled within range of the 
enemy's guns? Evidently the fragile character of the wire- 
which connects the internal mechanism of the boat to the 
electric apparatus on shore demands a degree of care and 
ing wholly incompatible with the severe 
conditions inse’ le from operating under the enemy’s. 
fire. It would seem, therefore, that the “ fortifications” 
which Commander Kirkland erroneously supposes necessary 
for — the charging machine of the ~ ular mo _ 
ly be with in managing the torpedo-boat 
which he specially recommends on t of its ind 
dence of external machinery. 
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IRRIGATION IN SPAIN. 
To tHe Epiror or ENGINEERING. 

S1z,—In your issue of January 31st you eee the second 
art of an article on “ Contemporaneous Irrigation in Italy,” 
in which reference is made to irrigation as practised in Spain. 
Having been many years resident in this country, and 
connected with the construction of irrigation canals here, the 
question treated of in your article is naturally very interest- 
ing to me, more especially under the aspect of the water duty 
that may be obtained in this country. : 

In designing or constructing a new canal no point is of 
such importance as the due apportionment of works to the 
amount of land that can be irrigated, and as in this, as in 
most other subjects, practical experience of what has been 
done is of the highest value, I trust I may be excused if I 
venture to ask you for a little space to show what has been 
and is the practice in Spain. , : 
Spain, as is well known, possesses some of the most ancient 
irrigation works in the world, and, as is also well known 
to all who have studied this subject, there is no country where 
the economical management of water has been carried to 
such perfection. 

I give below the actual water duty obtained on some of 
the most ancient and best-managed schemes in this country 























be be 2 i 
es ag 62 
= os 5 Ss} oo 
esr i ee 3° » 2 
Name of District. | && 8a oF 
aa 8 
| b 4 om »? 
| Bs Zs bs 8 
aa 5 So seo 
4 16) A 
Acres 
Valencia, from the Jicar| 2.00 0.0282 85 
Valencia, from Turia ...| 0.86 0.0121 83 
Gandia ... ioe éee 0.80 0.0113 88 
Murcia and Orihuela ... 0.74 0.0104 96 
Esla and Henares 0.45 0.00635 157 
Granada ... ase “| 0.29 0.00409 244 





The land irrigated from the River Jicar, in Valencia, is 
chiefly devoted to rice cultivation—this accounts for the un- 
usually large dotation of this district. 
The Esla and Henares canals have only very lately been 
constructed, and until a larger experience has proved their 
wers, they can scarcely be taken as models of what can be 
one. Eliminating these districts we have those of Valencia, 
Gandia, Murcia, and Granada, representing the yr and 
most ancient irrigation zones of Spain, most of these works 
having been in operation from 800 to 1000 — : 
Amongst these four districts, those of Valencia, Murcia, 
and Gandia show a remarkable uniformity of water duty ; 


ip. | the mean term of the three being Gandia, which has a dotation 


of 0.80 litre per second per hectare, equivalent to 0.0113 cubic 
foot per second per acre, and a water duty of 88 acres per 
cubic foot per second. ‘ 

The 2—— high duty of the Granada canals is accounted 
for partly by the much greater rai and more temperate 





climate enjoyed by this place, and partly because, from the 
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searcity of water, the land is 
tively as‘is done in Murcia and Valencia. Eon tens tae 
ald ish canals may be taken to be that of 

Your article says “in the clayey of Aleanadre 
and are irrigated with .0014 cubic om 
second per acre.” I think there must be some error in th 
pag «Te fase is Spain: wheve garden. 8 Sm 
on with so limited a su; water. only points w 
a hi water duty ic ttecined than af are at Elche 


and Lorca ; Wad onsen Mose placse the water is used only for 
the irrigation of cereals, one irrigation in the year is fre- 
quently all that can be given, these zones can scarcely be 
produced as types of irrigation. ‘ : 

The amount of 0.0014 cubic ed second per acre is equi- 
valent to a dotation of only yy of a tre per 0” per hectare, ora 
duty of 714 acres per cubic foot, a duty which is nearly three 
times the highest duty of the canals of the northern pro- 
ineers best acquainted with this subject 
here, it is i at of 0.28 Tico pes soemnd pes eee 
is the lowest that should be adopted for general irrigation. 
This is equivalent to 0.00706 cubic feet per © per acre, 
and a water duty of 148 acres per cubic foot per second. 

Mr. Scott Moncrieff in his work on “Irrigation in 
Southern Europe,” ‘gives the duty that can be got out of 
one cubic foot of water in Northern India as 250 acres, 
equivalent to 0.28 litres per second per hectare, or, say, a 
little less than that of e states, however, in 
the same place, that there is frequently an interval of 
fifty days between each irrigation, which is very much in 
excess of the intervals that can be allowed to elapse between 
irrigations in this country. ) 

In Valencia, which is not by far the driest climate of Spain, 
it is found by experience that lucerne requires an irrigation 
every 8 or 10 days, maize, beans, and hemp, at least every 15 
days; potatoes and similar crops every 21 days; cereals 
may be said to require only two or three irrigations ye 
dent on the state of the crop, but at general intervals of 30 


days. 

My own experience of irrigation in Castille fully bears out 
the necessity of this arrangement. It should be remembered, 
however, that few countries in the world so dry a 
climate as Spain. The mean rainfall during the seven irri- 

ting months from March to September in Madrid is only 

.8lin., in Alicante 7,.66in., in Valladolid 8.98in., and in 
Seville 5.45in., against an average of 29in. in Piedmont, 
and 22in. in Lombardy during the same period, the mean 
and maximum temperature in the above-mentioned Spanish 
laces being considerably higher than that of either Lom- 
Sosy or Piedmont. 

The comparative mean annual rainfall of Italy, Algiers, 
and Spain is as follows : 


_—- 
Lombardy oe 38 
Italy Piedmont i. ne ae 
Algiers eee ose «a 
Algiers < Bone . ove - 26 
Oran ... ove owe 145 
Granada ia ese 83.42 
Seville nad = eco 22.51 
Valladolid ... ene es 20.86 
Spain Zaragoza sss ee 17.03 
alencia eee ° 15.88 
Alicante eee 13.58 


| Madrid eee eee «» 11.98 

It will be seen from this Table,- how much Spain exceeds 
other countries in the dryness of its climate, and if, as is the 
case, the Spanish irrigators can obtain so much higher a 
water duty than the Italian ones, it only proves that they 
are much more economical in its management. 

This Table also shows how it is that the irrigators in the 
valleys of the Genil, at Granada, can satisfy their wants with 
a dotation of only 0.29 litres per hectare. They have, as it 
will be seen, more than double the rainfall of Valencia, and 
treble that of Madrid. 

As re s the quantity of water used for each irrigation, 
that claimed for Italian irrigators strikes one accustomed to 
Spanish canals, as being very excessive. The fullest dota- 
tion ever given in this country is only 700 cubic metres per 
hectare, or say, 9884 cubic feet per acre. The more usual 
amount is 500 cubic metres per hectare, or say 7060 cubic 
feet per acre. 

This latter amount is not one half that claimed by the 
Italian engineers for pasture ground, and one and a half 
times less than that claimed for arable. 

It is quite correct, therefore, to say that 10,000 cubic feet 
is ample. My own experience, from carefully conducted 
measurements, bas proved to me that with pas prepared 
ground in regular irrigation, 7000 cubic feet per acre is as 
much as ought to be applied at any one irrigation. Of course 
there are cases when from the sandy nature of the soil, or 
from the eo of a gravel subsoil, a larger quantity is 
required, ut these cases are rare, and as a general rule, an 
irrigated valley, from the alluvial nature of its formation, 
contains only a small! percentage of such lands. 

I must apologise for the length of this letter, and plead as 
my excuse, my desire to throw a little light, if ible, on 
an interesting subject as re; « country of which really 
little is ws known, although it forms one of the principal 
states of Europe, and in this peculiar point of view is better 
worthy of study than most others. 

I am, Sir, yours very truly, 


Gzores Hieary. 
Madrid, February 15, 1878. 





Raltwayrs tn Rvssta.—It appears that at the close of No- 
vember Russia had 13,195 verstes of line in effective working 
order. The extent of new line o in November was 
205 verstes, of which 171 verstes belonged to the Poti and 
Tiflis line, 25 verstes to the Constantinow line, and 10 verstes 
to the Riga and Dunaburg line. The 

lines to November 30 


all the last year were 


gate receipts of | b' 


THE SOUDAN RAILWAY. 
(Continued from Page 149.) 
Short Description ion of Line. 


route, I now proceed to give a description of line 
finally adopted. : : : 

The len of the line is 889 kilometres, which may be 
conveniently divided into four parts:— 


Kilometres. 

Part 1. Wady Halfa to Kobé (right bank of 

river i» be ose bes 00 259 
Part 2. River crossing. 

Part 3. Kohé to Ambukol (left bank of the 
river) spe ow ons ese ase 349 

Part 4. Ambukol to Shendy (across Bahiuds 
desert) oa cee eco oe oot 281 
Total 889 


The whole railway may be described as one of easy con- 
struction. There are no tunnels or important bridges on the 
line, except the bridge across the Nile at Kohé. herever 
practicable, the railway is kept near to the villages and cul- 
tivated lands along the banks of the Nile. Sometimes it 
takes an inland course amongst the mountains, to avoid ex- 
pensive works, and at other times traverses deserts to shorten 
the route, by cutting off the more extensive bends of the 
river. The total length of the line, as above stated, is 839 
kilometres, whilst that of the Nile between the same points 
is about 1300 kilometres. 
A detailed description of the proposed railway is appended 
to this but it may be convenient to convey at once a 
general i of its course, and of the characteristic features of 
the country through which it runs; for this purpose we will 
assume the railway to be already in existence, and ourselves 
to be making the journey upon it from Wady Halfa to 
Shendy. 
Starting then from Wady Halfa, we arrive in a few minutes 
at the foot of the second cataract, and after little more than 
half an hour’s running, now in front of, and now behind, the 
bare or sand-covered rocks along the river’s bank, we arrive 
at the station near Sarrus. Leaving this behind us, we enter 
the Mohrat desert, and for another half hour pursue a 
tortuous and undulating course between rug mountains 
rising precipitately on all sides, and across wild gorges down 
which tropical flood waters occasionally rush with violence ; 
then, emerging from the desert, we arrive at the station near 
Ambigole. Following now the river’s bank, a number of 
large isolated rocks, like pyramids, rise in our front, and we 
ate compelled to make a second run across the desert, 
where we obtain occasional glimpses of the Nile, and after 
passing the station at Akasha we climb for the third time 
the rid, of the desert. Here the mountains are 
loftier than hitherto—one on the sqpeme bank of the Nile 
being remarkable from its rounded sides and projecting sand- 
stone cap. Once more on the river bank, we keep near 
the villages and patches of cultivated land, and runnin 
ast the station at Amava, we cross the Nile Bridge at 
ohé, some four hours after the time of our start from Wady 
Halfa, 

Leaving Kohé and the river, a run of about an hour across 
the undulating ravines and sandy plains of the desert takes 
us to the Nile again, [near the caravan station at Fakir 
Bender. Passing on, chiefly near cultivated land on the 
river bank, where villages situated amongst groves of palms 
contrast with the barrenness of peg portions of our route, 
we finally reach the capital of the district, New Dongola. 
Our route now lies along the river bank and across sandy 
plains, studded with clumps of mimosa, to Handak, and 
thence onward to Dabbe, these two latter towns being the 
termini of the caravan routes from Kordovan and Darfour, 
where the traffic on its southward journey is at present 
transferred from camels to boats, and after one more hour's 
ride across an alluvial district partially cultivated and thickly 
covered with Halfa grass and desert shrubs, we arrive at 
Ambukol. - 

We now leave the Valley of the Nile, and cross the great 
Bahiuda Desert to our final destination at Shendy ; for this 
last five hours of the journey we have no occasion to stop but 
for water, as the desert is uninhabited save by wandering 
Bedawee tribes. For A ams of an hour we run on the 
southern bank of a btoad wady, the bed of which is enlivened 
by the bright green spicated leaves of the merkh, the small 
red scented flowers of the thundub bush, the sharp thorned 
samarah, and by every other variety of desert vegetation. 

Leaving this wady we traverse plains which, during the 
tropical rains, are covered with shallow water, and[present;the 
appearance of vast lakes, passing the mouths of deep gorges, 
down which the flood waters flow. We may perchance at this 
part of our journey encounter lofty columns of fine sand, 
which, however, are harmless, and finally, after crossing 
the summit ridge of the desert, we run down to the Nile 
again at Shendy, and find ourselves at the termination of the 
Soudan Railway. 


Local and General Objects of a Railway, and Traffic to be 
Expected. 


‘zp 
It is unnecessary for me to enumerate the advan 
which would result to Egypt from the construction of thi 
railway, as they must be self-evident to any person having 
even & a knowledge of Upper and Lower Egypt 
and of the Upper Nile, but I confess that the local Saewinige 
supplied to me by the studies of my surveyors, and the grow- 
ing importance of the general question of through communi- 
= have greatly ten my os gee er of the value 
this im work in every aspect, political, commercial, 
and a on re 


It may not be out of place here to refer to the fact that 
from the earliest history of Egypt, the River Nile, and 
the caravans across the desert, were the means by which 
ivory, gold, and other valuable and portable products were 
in large quantities from the vast interior of Africa. 


their comparative ap: pees apcnigmnal prion fican 
when pr a with the grain, sugar, and cotton ey will 
oe peeeneet and exported from the vast alluvial plains of the 


udan. 

It is, indeed, impossible to foresee the results which ma 
follow the construction of the Soudan Railwa oy Continued 
southwards, it may hereafter form a link in the direct com. 
munication of the western world with India and the East. 
Thus, if service of light and swift steamers, such as could 
be i over the proposed ship incline at the first 
Fao. terminus of 


cataract, were established between the 
the commencement 


the Egyptian Railways near Rhoda an 
of the pro jan Railway at Wady Halfa, and if the 
latter line were extended to Massowah, or some other con. 
venient port on the Red Sea, the dangers and inconveniences 


of that would be avoided, and one day’s saving of 
time would be effected in the route to India, China, Japan, 
and Australia. 


This saving of time will again be increased to nearly three 
days when the railway from Rhoda is extended to Wady 
Halfa, whereby continuous railway communication will be 
given from Alexandria to the Red Sea. Sines the general 
increase of trade and the introduction of steam-vessels for 
India and the East, the traffic in p gers, parcels, and 
letters rapidly i ; aud therefore any improvement or 
saying of time in the overland route such as that now sug- 
gest s peculiar value at the present time. 

It cannot indeed be doubted, that the period for the carry. 
ing out of this great and useful work has now arrived. The 
enlightened policy which has been pursued for some years in 
the Soudan district in supplying cotton and other seeds liberally 
and gratuitously, and in offering every inducement to raise 
experimental crops, has prepared the country for the great 
change which must necessarily ensue by placing its resources 
within reach of a profitable market. The western world will 
easily absorb all t rain, sugar, and cotton which can be 
roduced and carried from the Soudan, and rule and order 
ave been so well established under the august Khedive of 
Egypt, that security to life and property exists in every part, 
from Alexandria to Kordofan, in a degree that might well be 
envied by many European States. 

With this most satisfactory condition of the country, it 
is not remarkable that iculture. commerce, and manu- 
factures are making rapid strides, and it may be fairly said 
that adequate means of communication alone are wanti 
to increase the prosperity of Egypt to an almost unlimit 








extent. 

The chief traffic which may be expected northward, after 
the establishment of the railway, will be grain, sugar, cotton, 

m, senna, dates, ebony, skins, aromatic woods, potash, gold, 
ivory, ostrich feathers, and other products of the country, 
and labourers ; and the traffic southward will be cotton 
goods, i , cutlery, tools, tobacco, coffee, rice, earthen- 
ware, beads, and other articles. 

The great centres for the collection of the existing traffic 
are Khartoum and the districts of Kordofanand Darfur. To 
Khartoum the merchandise is brought chiefly by land, and there 


€ | placed in the river-boats or “ noggurs.” These vessels are 


constructed almost entirely of the wood of the gum-tree, and 
are hly put together, but from this very fact they are 
admirably adapted for the Upper Nile or cataract navigation, 
since, in case of injury, any damage can usually be repaired 
in a few hours. Each boat takes a maximum load of about 
40 tons down the river as far as Aboo Hammed, where its cargo 
is transferred to camels, carried across the Nubian desert to 
Korosko, where it is again transferred to boats, and carried 
down to the first cataract. At high Nile boats can pass down the 
first cataract to Assouan, but the course generally pursued is 
to unload them at Shellal, a village immediately above the 
first cataract, thence convey the goods by camels to Assouan, 
and again reload into boats. By this route, between Khartoum 
and Cairo, five changes are necessary, and about 390 kilo- 
metres of land carriag». 

From the Kordofan and Darfur districts the goods are 
brought by camels across the Desert and embarked on the 
river at Dubbe and Handah, whence they are conveyed by 
boat to Hafir, at the head of the third cataract, and hence 
by camels again as far as Wady Halfa, after which the pre- 
viously deseribed route is adopted ; or at high Nile they may 
be taken on the river as far as Amka, at the head of the 
second cataract, but this last portion of the route is tedious 
and full of risk and difficulty. 

The first of these two routes involves, between the Kor- 
dofan district and Cairo, five changes and 928 kilometres of 
land carriage, and the second route five changes and 615 
kilometres of land carriage. The Darfur district is some 
300 kilometres further from Dubbe than that of Kordofan. 

It was natural that the first remedy which suggested itsel 
for the avoidance of the delay and cost of such modes of 
conveyance should be the improvement of the river, but this 
has long been known to the Government of Egypt to be 
impracticable by reason of its enormous cost. The only 
feasible remedy is now recognised to be the construction of 8 
railway so laid out as to connect the part of the Nile below 
the second cataract with the upper portion above the sixth 
cataract, combined with some satisfactory scheme for the 
passage of the first cataract. 

It cannot, howéver, be a matter of surprise that a work so 
important in every respect should be thought worthy of 
much careful consideration, and in some res it may be 
deemed fortunate that the decision has been delayed. 

The information as tothe sufficiency of a narrow gauge 
railway for such a traffic as might be expected from 
Soudan was not so full or conclusive as at present, nor was 
the experience of the suitability of the Soudan for the growth 
of , cotton, and sugar so completely established. 

great connecting link of communication of this character 
must, moreover, be considered and dealt with as one work, 
and cannot be usefully divided and carried out in parts 
——- the length of the proposed ——- is considerable 
(889 kilometres), very little good would be effected by making 
a part without the w from the fact that the intermediate 








85,067,401 roubles. 





The exportation of such products will no doubt be facilitated 
and increased by the proposed railway, but they will lose 





traffic is so exceedingly small. 
(To be continued.) 
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THE VIENNA EXHIBITION OF 1873. 
No. V. 

Berore describing the very simple and inexpen- 
sive method of erecting the Rotunda which Mr. Scott 
Russell to adopt, it will be necessary to 
give a short account in outline of the theory of the 
roof; for if the mechanical principles involved be 
not rightly understood, the proposed method will 
seem impracticable. 

Many engineers, on seeing the plans for the first 
time, prophecy the certain collapse of the building, 
some saying that the radial girders will overturn 
the columns by their thrust outwards, on account 
of the absence of all tie rods, while others imagine 
that the weight of the great lantern will cause these 
game radial girders to tumble inwards, their upper 
ends describing arcs about the heads of the columns 
as centres. It is precisely by explaining away these 
two errors that a correct idea of the theory of the 
cone can be best given. a the roof of 
the Rotunda altogether for a moment, let us consider 
the equilibrium of a common extinguisher for 

* candles, or, better still, the well-known conic card- 
board lampshade. Supposing an extinguisher to be 
mounted on three or four short prisms or columns, 
although its sides are slanting, it would manifestly 
have no tendency whatever to overturn these sup- 
ports. Similarly a lampshade, which is a hollow 
truncated cone, can be placed on its base on a 
table, and may have several heavy books placed on 
its top without showing the slightest tendency either 
to spread outwards or collapse inwards; and yet 
neither extinguisher nor lampshade have any in- 
ternal'tie rods.whatever. But if we imagine for a 
moment that the lampshade had a number of radial 
incisions made in it, the cuts extending from the 
extreme bottom edge, to within, say, half an inch 
of the top truncated part, it is evident that in this 
condition a very small weight placed on the top 
would cause the whole structure to give way, for 
the weight acting downwards would cause the 
radial segments to spread outwards, there being 
nothing now to hold them together. Hence it is 
manifest that in the first case the cone was pre- 
vented from spreading by the tensile strength of 
the cardboard in the outer circumference, and not 
only in the outer circumference, but also in the 
successive imaginary circles parallel with the outside 
one, of which circles the cone may be conceived to 
be built up. Now let us consider the reverse case. 
Suppose that the radial incisions start from the top 
edge, and are continued downwards to within a 
short distance of the bottom edge. Let the cone 
now be loaded as before at the top: it is evident 
that in this case the cone will collapse inwards, each 
radial segment describing an arc of a circle about 
its junction with the base line as a centre. Nowin 
describing these arcs of circle, the ends of the 
radial segments approach nearer to each other; or, 
in other words, if they were connected together by 
a ring, they would tend to compress that ring. 
Hence it is manifest that in the original case the 
cone was meee om from tumbling inwards by the 
power of the cardboard to resist compressive strains 
in the direction of the circumference of the top 
circle, and not only would the extreme top circle 
be put in compression, but also a series of: concen- 
tric circles parallel with it ; but we have previously 
shown that the base ring and the series of circles 
parallel with it were put in tension; hence the 
strains in the successive concentric circles of which 
the cone is made up, vary, under the action of a 
top load from tension at the base to compression at 
the top, and consequently pass through the’ value 
zero at some particular circle, to find the exact posi- 
tion of which will be shown hereafter. It is per- 
haps needless to remark that the cone is in com- 
pression in the direction of the radial lines of which 
it may also be conceived to be made up. From the 
above we see that the usual internal tie rods, 
common to all modern slanting roofs, are in this 
case replaced by what may be called circumferential 
ties, which answer precisely the same purpose, and 
hence there is no tendency whatever to overturn 
the columns on which such a roof may rest. But 
this system of construction has several great ad- 
vantages over the usual roofs which are made up 
of several detached pieces; for example, if in these 
latter one single -piece, such as a tie rod, fail, the 
whole is in peril; but with the continuous conic 
arrangement nothing can fail till the whole gives 
way. We can also infer from the above how amply 
strong the simple cone is to stand all the strains of 

tension and compression to which it is subjected, 


and that therefore the radial and ring girders must 
be looked upon as mere stiffeners, and not as the 
principal structure. If looked upon from the latter 
point of view they may even become positive 
sources of danger; for if all the load be concen- 
trated on them, it is clear that in the case of the 
Rotunda, there will then be thirty radial lines on 
the surface of the cone where the strains will be 
concentrated, and these girders will then tend to 
flatten out the carved surface of the cone between 
them, and in fact change its shape from that of a 
cone into that of a pyramid of thirty sides. This 
tendency to change of wo % will of course be re- 
sisted by the stiffness of the rings and their 
brackets, both of which would of course have to be 
made extra strong and heavy, in order to resist such 
serious local strains. It was in order to provide 
against such a contingency that the columns of the 
great lantern were designed as they have been 
described, for it will be remembered that their 
bases are connected together by a ring girder, 
which penetrates the plating of the platform, and 
rests directly on the skin of the cone, thus dis- 
tributing the weight of the columns and super- 
structure uniformly over the whole, instead of con- 
centrating it on the thirty radial girders. 

It will be remembered that a truncated cone is 
just as self-supporting a structure as the complete 
cone, and it has been shown by experiment that its 
top ring is in a state of compression when loaded. 
Now the compressive strain is resisted in the case 
of the Rotunda by the continuous horizontal cir- 
cular arch 20ft. in width and 120 ft. in external 
diameter, which form the great ring platform, and 
which is stiffened by the three concentric ring 
girders which have been already described, the outer 
and inner ones of which also serve the additional 
ends of forming the railings of the platform. 

Enough has now been said in a general way of 
the theory of this roof to show the practicability of 
the proposed method of erection, which is now to 
be described. 

Starting with the columns, it was intended that 
the lowermost twenty or thirty feet of each of these 
should arrive ready made from the factory. ‘These 
would have been pushed from off the wagons on 
which they pate directly on to the foundation 
blocks by means of ordinary jacks, and after they 
had been accurately fixed in position, the remaining 
portion of the column could have been built up 
plate by plate with the greatest ease without any 
scaffolding whatsoever, the men working from the 
inside in much the same way as they do in Lanca- 
shire when building chimneys and houses. If ‘it 
were necessary to place any workmen on the out- 
side of the columns, this could have been done with 
equal ease by suspending a light movable scaffold 
from the column itself. ‘The piates, angle irons, &c., 
would have been lifted into position by means of a 
rope passing over two pulleys, one at the head of a 
light movable crane, and the other at the base 
of the column. The crane would, of course, have 
been shifted up as the columns grew, and the rope 
would have been worked, not by a windlass on 
the ground, which plan would have necessitated one 
windlass to every column, but by means of horses 
guided by boys, two of each of which would have 
been found amply sufficient to do the whole lifting 
work of the entire Rotunda. This system of lifting 
plates by means of two pulleys, a rope, and a horse 
walking straight forward on the ground, was em- 
ployed by Mr. Scott Russell with perfect success 
and great economy in the building of the Great 
Eastern, the whole of which ship was constructed 
in this way. Furthermore, all the columns would 
have been worked at simultaneously, so as to be 
finished at the same time, and they would have 
been steadied by connecting each with its two 
neighbours by means of an occasional timber beam, 
which could be removed and applied to other pur- 
poses, so soon as the columns were finished. The 
next operation would have been the connecting the 
heads of the columns by the two lowermost ring 
girders, which it will be remembered do part duty 
for the ring wall, which formed a portion of the 
original design, ‘This could have been done by 
making each segment of the ring between two 
columns on the ground or at the contractor’s shops, 
and then lifting it directly into position by means of 
the same cranes, ropes, and horses, which were pre- 
viously employed in the erection of the columns. 
These latter would thus have been permanently 
connected with one another, and the timber beams, 





which had previously been employed to keep them 
steady could then have been liberated and used 





elsewhere. The plating of the roof between the 
two lower ring girders could then have been put in 
place, These plates, which were 3 ft. in width over 
the centre of the columns, and 10 ft. long, were so 
arranged as to break joint, every second plate of 
the lowermost tier being only 5 ft. in width, while 
the remainder were all 10 ft. Each of these plates 
would have been lifted directly into its place by the 
same horses and tackle previously described. Fach 
segment of plates between two columns would have 
been worked at and completed simultaneously, and 
when rivetted up would have formed of itself a 
complete self-supporting truncated cone, which 
would have been as capable of standing alone as the 
whole roof would have been when complete. The 
drooping ends of the weg plates of the tier 
would, however, have to be supported in the 
straight line by attaching them provisionally to 
beams of wo sg ome on the heads of the 
columns. As soon, however, as the next tier of 
— were put in position, these beams might have 

een released and employed in supporting the next 
series of projecting plates, and so on till the end. 
The rivetting presented a small difficulty. In order 
to do this work effectively, it would of course have 
been necessary to have had men underne&th, as 
well as upon the roof, and this would have been 

rovided for by hanging a light travelling scaffold 

rom rivets with ring heads provided for this pur- 
pose, and placed all over the roof at distances of 
3 ft apart. 

These hanging scaffolds would have been very 
manageable, and much safer to work, than those 
age in fitting up the gas burners in the Albert 
Hall. The next thing to have done would have 
been to erect those portions of the radial girders 
which are placed on the tops of the columns, and 
this could have been done by building them up, 
plate by plate, in the same way as had been done 
— with the columns themselves. So far we 

ave got on without the use of a single bit of scaffold- 
ing worthy of the name, and, by bearing in mind 
that each truncated cone is completely self-support- 
ing, we shall see at once how it would a 
possible to complete the erection of the remainder 
of the ype without the use of an extra stick. 
It would first have been nec to lift up in one 
erm so much of the radial girders as could have 

een conveniently done by the old tackle. When 
these gees had been rivetted to the ring girder, 
and the overhanging portion of the column heads, 
they would have formed projecting semigirders, 
amply strong enough to support themselves without 
bending. Had they been likely to bend, it would 
have been perfectly easy to keep them straight by 
connecting their overhanging ends temporarily, but 
firmly together, by means of the same old timber 
beams; these latter would then have served the 
purpose of a ring girder, and the semigirders could 
not have drooped except by compressing these 
beams in the direction of their length, and the 
lengths of the semigirders could also have been 
chosen such that the beams would at the same time 
have served the purpose of holding up the drooping 
ends of the next series of projecting plates. When 
these last had been rivetted together, another seg- 
ment of radial girder, and another tie: of plates, 
would have been added just as before, ped so on 
till the very end; the ring girders would, of course, 
have been built up, or lifted in one piece at their 
proper places, and thus it would have been possible 
to have arrived at the great platform by the simple 
plan of making use of that part of the building 
already completed as a scaffold or basis of opera- 
tions from which to erect the remainder. Of course 
it is needless to say that there would have been a 
squad of men at work between every pair of radial 
girders, in order to advance simultaneously forward 
with the whole building in concentric and ever- 
narrowing rings. The great lantern, with its roof 
and the crowning structure, could have been easily 
erected in the same way. 

In considering the design and system of erection 
of this great roof, it must be admitted that nothing 
more scientifically beautiful, or practically feasible 
has ever been designed. By the correct application 
of scientific principles, the engineer was enabled to 
design a building of 354 ft. in diameter, and 250 ft. 
in height, which would have weighed only 2000 tons, 
and cost barely 40,000/., the cost of erection being 
practically zero, because it was identical with the 
cost of manufacture. The plates would have had 
to have been drilled or punched on the ground in 
any case, and the erection consisted simply of 
transporting the materials thus prepared vertically 
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instead of horizontally, and continuing the process 
of manufacture (i.e. the rivetting) in that position 
high up in the ‘air instead of in some new position 
on the ground. Now, the cost of vertical transport, 
thanks to the simplicity of the plan to be adopted, 
would + ghey —_ more --. the ——— 
transport and necessary in shops. Hence we 
oe ed in asserting that the cost of erection 
would practically have been zero, Thanks to the 
continuity of the conic system every part of this 
roof would have helped eve.y other part in with- 
standing a stress, and so no individual part could 
have failed till the whole gave way, a state of 
things which is exactly the reverse of the usual 
practice. The practical details were so designed 
that the cost of manufacture would have been a 
‘ minimum, for, as has been before explained, the 
immense number of plates of exactly the same size 
and shape would have introduced a great economy ; 
and, moreover, the whole, with the exception of 
the ring girders, is straight work of the simplest 
kind, for the curve of each plate of which the roof 
is built, is so slight as to be practically zero ; this 
of itself causes an immense economy in the manu- 
facture, for the difference in cost between straight 
and curged work was, with the German contractors, 
as much as 4/. per ton, even before the late rise in 
prices. 

The responsibility of the be t and accurate 
execution of the work rested with the Technical 
Committee of the Exhibition Commission, and the 
head of this Committee is the Chevalier Engerth, 
well known in connexion with the Semmering loco- 
motives. It was determined by them that the 
contractor, whoever he should be, should be allowed 
free and unfettered choice of the means of erection, 
in order that he might have no excuse whatever for 
not finishing the work in the very limited time (ten 
months) allowed for its execution. Mr. Harkort 
formed his tender on the supposition that he should 
erect the building after a 5 of his own, which 
will be described hereafter. He had previously 
erected a large bridge after this plan, and had con- 
sequently a large number of the special tools re- 
quired in his possession, and was anxious to make 
use of them ; he had, moreover, made arrangements 
for the supply of the timber necessary for the 
scaffolding = he knew of Mr. Scott Russell's 
plan, and for these reasons he determined to per- 
severe with his own method. The choice of means 
was an unfortunate one, for it necessitated an 
enormous increase in the weight of the building. 
Moreover, the work which should have been 
delivered over completed on the 15th September, 
1872, is only now ready. A detailed descrip- 
tion of this plan and the Sheers of its execution, 
will be given on a future occasion, and our next 
article will contain Mr. Scott Russell’s original plans 
as issued to the tenderers. 








TELEMETERS. 
(Continued from page 172.) 

In order to ascertain the amount of error involved 
in a false estimate of the dimensions of a distant 
object when using Elliott’s telescope, take H to re- 
present the assumed height of the distant object, 
4 the assumed distance, 4?’ the corresponding 
focal distance, and 4 the height of the image pro- 
duced : 

4:4”"::H:h 
Hi hay, 
4 


Then if we take zx to represent the amount of 
error in our estimate of the dimensions of the dis- 
tant object, and X to represent the distance corre- 
sponding to the true dimensions of the object, 

A: H+e:: av:X 
(H +2) A" x 
A 


Substituting value for 4, 
4(H +2) A"_A(H+2)_y 
4’ H eke end 
+7 a=x. 
4>5 4 


i A will therefore evidently represent the error. 

For example, if we suppose the true height of a 
man estimated at 5 ft. 10 in, to be only 5 ft. 9 in., 
the distance in the tables corresponding to the 
measurement by micrometer being 1000 yards, then 
the error will evidently be one-seventieth of the 
distance, or between 14 and 15 yards. 





Theoretically speaking, a telescope might be con- 
structed which, by merely focussing the distant 
object, and registering the movement of the tube 
(the zero point being at the principal focus), would 
ive the required distance at a single observation, 
or from the ome 


af 

f A"= AF 

which, taking F =1 upon the suppositign that 

the principal focus of the — glass is 1 ft., gives 
A*=- mg 

the form 


1 


4 
we have 


which may be put under 
A= 


a-1, 1 
A-i 
1 


=1+ ° 
A-1 
If we suppose A to equal 1000 yards=3000 ft., 
D i Bite 
Aji 2999 = .0003 &. ft. 
a little over .003 in., a quantity which no graduation 
could be made fine enough to reach, and as the 


distance increases the term 4 diminishes. Even 


4 
if the graduation were possible, the spherical and 
achromatic aberration would produce a confusion, 
and render the focussing with sufficient accuracy 
impossible. It now only remains to say a very few 
words with reference to the eye-piece employed in 
this instrument. 

It is a remarkable coincidence that the Huy- 
genian or negative eye-piece already described, con- 
structed for the purpose of correcting spherical aber- 
ration, undesignedly fulfils the conditions of achro- 
matism of an eccentrical pencil of light ; therefore, 
in all ordinary circumstances, it has been con- 
sidered that the employment of this eye-piece in the 
construction of terrestrial telescopes is attended with 
the most advantageous results. But we have, in 
the present instance, to deal with a particular and 
special case, namely, the micrometer measurement 
of the image produced of a distant object by refrac- 
tion through the object glass. In Huygen’s eye- 

iece the wires or webs are placed at the principal 
ocus of the eye-glass, and would, therefore, be 
distorted by eccentrical refraction through that lens 
alone, while the image seen would be distorted by 
eccentrical refraction through the field-glass and eye- 
glass, and consequently in a different degree from 
the wires or webs. In this case the position of any 
point would be to a certain extent incorrectly esti- 
mated by referring it to the webs, and for this 
reason Huygens’ eye-piece does not appear to be 
considered the most applicable to micrometer 
measurement, 

An eye - piece nearly achromatic, called Rams- 
den’s eye-piece, and much used in transit in- 
struments and telescopes with micrometers, is shown 
in Fig. 67. A B,C D are two, plano-convex 
lenses with their convex sides inwards; they have 
the same focal length, and are placed at a dis- 


tance from each other equal to two-thirds of the 
focal lengths of either ; the focal length of an equiva- 
lent lens is equal to three-fourths of the focal 
length of either lens. 

This eye-piece is not quite achromatic, and it 
might be rendered more so by increasing the dis- 
tance of the lenses; but as this would require the 
wires at M N to be brought nearer A B, any parti- 
cles of dust or imperfections in the lens, AB, 
would be seen magnified by the lens, C D. 

In Ramsden’s eye-piece the image is formed be- 
fore the field-glass, and at this image the wires are 
— ; the image and the wires are thus each seen 

y two eccentrical refractions, and are therefore dis- 
torted in the same degree, so that a point in the 
former is correctly estimated by referring it to the 
latter—and this is a most important point in micro 
meter measurement. We have gone thus far into 
detail in the analysis of the construction of this 
instrument, as it involves a principle upon which, 
as we shall see further on, some important re- 





sults depend. We now on to the descrip- 
tion of - instrument invented by M. Herman 
Gurlt, chief engineer, Imperial Sines navy. 
This brings us to a new phase of the sub- 
ject. Hitherto we have considered military tele- 
meters merely with reference to their employment 
in conjunction with the land forces, but it must be 
evident that the consideration of this subject in 
connexion with modern naval tactics will be of 
essential importance. We extract, in the first in. 
stance, from ‘ Observations on Naval and Hydro- 
graphical Telemetry,”-by Dr. A. Gurlt, who, speak- 
ing of the German navy, says: 

‘One of the commonest methods of estimating 
at sea the distance between two ships is to measure 
with the sextant the angle & of the supposed right- 
angled triangle (Fig. 68), A B E, in which B E=g 
represents the height of the other ship's mast, 


E 


% 


a 





A -_-. B 
which is supposed to be known, ‘The distance, 
AB, or d, is then found after the formula d=z¢ 
cot. a, by avery simple and easy calculation, for 
which purpose even tables may be prepared, repre- 
senting the value of d for the Timited number of 
values of a and «. ‘This method appears to be 
very easy, but it is little commendable, as it admits 
of very considerable errors, and for the following 
reasons: The correctness depends, in the first in- 
stance, on the knowledge of the real height of the 
other ship’s mast, which can only be guessed, and 
is consequently a source of great error; besides, 
even if the real height were known, in case the 
ship rolls or is inclined leeward, the observer never 
knows how much of the real height he can see ; and 
supposing the mast to be inclined leeward 39 deg. 
out of the vertical line, the difference between the 
real and apparent height would produce an error as 
great as one-fourth of the distance. Besides the 
uncertainty of a, even the value of the angle, a, is 
difficult to ascertain on board ship, as two points— 
say, the masthead and the part where it appears 
over the bulwark—must be simultaneously observed. 
Lastly, the method is not at all adapted for opera- 
tions against coasts. 





N 


‘‘ A secondmethodis based upon theexactly known 
height of the observer in the rigging above the level 
of the sea. In Fig. 69 the distance A M, or d, of the 
other ship, M, is ascertained by measuring from the 
elevated stand-point.e, the angle 2, which the two 
lines, O M and ON, form, the former being a line 
drawn from the observer's eye to the ship’s water 
line, the latter one to the horizon. As the angle, 
AON, is known for the different values of AO=4, 
i. e., length of base line of the triangle, A M O, the 
angle, A O M, ora, is ascertained by deducting A or 
NOM from NO A, and the triangle, supposed to 
be right-angled, the distance, d, is found from the 
formula, 

d=h tan a, 
for which Tables might be easily calculated. Al- 
though this method is founded on a known instead 
of a guessed base line, it is subject to several sources 
of errors, which affect its correctness considerably. 
It is evident that this correctness is much influenced 
by the correct observations of angle 2, which, how- 
ever, is hardly possible, as the eimeter has to lay 
his instrument simultaneously upon two objects ; 
and as this angle is necessarily small from the 
limited height of the base line, 4, to this we must 
add, that even the base line is influenced by the os- 
cillations of the vessel, and its value consequently 
much varied, and that it is impossible to lay any in- 
strument exactly upon the water-line of a ship at 
sea, and much less so upon the horizon. From all 
this it follows that this method must needs be very 
incorrect, and as it is not applicable whenever the 
horizon is not visible, that is, when covered by coasts, 
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thick weather, powder-smoke, &c., it is evident it is 
very little use at all. 

‘“‘ A third method is based upon the same formula 
as the one just described, but it has the advantage 
of a constant base line, A B=z, Fig. 70. M 
70, fixed along the deck of the vessel. F!% 7 
At B is a sighting instrument so 
arranged that its axis forms a right 
angle with the base line, and at ex- 
actly the same moment when the 
object, M, either by turning the ship A 
or by any movement of the object, = 
M, itself passes before the sight, another observer, 
stationed at A, measures the angle g, and the distance 
d=a tan. ais then easily ascertained. This theoreti- 
cally very simple and—owing to its long permanent 
base line—much-favoured method is, however, in 
practice hardly applicable, as for every observation 
the vessel requires to be brought exactly in sucha 
position that her base line forms the desired and 
supposed right-angled triangle with the lines, AM 
and B M, which, however, is not very easy to ac- 
complish ; besides, it labours under the disadvan- 
tage that the observation can only be made at a 
certain moment, and does not allow any repetition. 
From this it will be seen that the telemetric methods 
hitherto in use at sea are extremely imperfect, and 
that any method or instruments which will permit 
of accuracy in measuring distances at sea both for 
purposes of naval gunnery and of hydrographical 
survey, are a real desideratum.” 

We shall in our next article proceed to the des- 
cription of the instrument by means of which this 
difficult problem is supposed to be solved. 

(To be continued.) 


THE SONE CANALS.—No. I. 
By T. B. Stoney, M.I.C.E. 

Many vast and original works are being executed, 
and many more projected, in every part of our 
Indian Empire. These works are designed generally 
to combine the incalculable advantages of irrigation 
to districts exposed to drought with the benefits 
of cheap communication through navigable lines of 
canals. By providing water to assist a scanty rain- 
fall the produce of the land is both insured and in- 
creased, and by supplying facilities for its transport, 
that increased produce may be disposed of to the 
greatest advantage where most required. 

English readers have few opportunities of inform- 
ing themselves of these works and are little aware 
of their extent or importance. The scheme we 
have selected for description is the largest at pre- 
sentin execution in Hindostan, and is interesting, as 
much from some novel methods of construction 
employed, as for the remarkable rate of progress at 
which the works have been carried on, The series 
of works to which we allude are known in India 
under the name of the ‘“‘Sone Canal Project,” and 
we propose illustrating our descriptions with plans 
and views ey from photographs of the works. 

The River Sone rises in the plateau of Central 
India, and, flowing in a northerly and north-easterly 
direction through the Kymore Hills for a distance 
of 230 miles, it enters the plains of Behar at the 
ancient fortress of Rhotas, and from thence runs 
in a straight course for 100 miles to its confluence 
with the Ganges near the city of Patna. 

The channel of the river varies from 2 to 2$ miles 
in breadth, and discharges, in seasons of high floods, 
over a million cubic feet of water per secord, and 
in its lowest season about 4000 cubic feet as an 
average ; while its “ flood rise”’—or the height above 
its summer level that it rises in high floods—varies, 
in places from 14 to 20$ft. These enormous vo- 
lumes of water are discharged between banks gene- 
rally higher than the surrounding country, which 
are supposed to have been formed by successive 
inundations and deposits of the floods. The bed of 
the river is composed of shingly sand to a great 
depth, and its fall varies from 3 to 13 ft. per mile. 
After entering the plains the Sone flows through 
the districts of Shahabad on its left bank and of 
Patna and Gya on its right bank. These provinces 
are amongst the most fertile and highly cultivated 
in Bengal, thickly planted, densely populated, and 
studded with ancient and wealthy cities. They 
produce wheat, rice, opium, barley, tobacco, Indian 
corn, indigo, sugar-cane, and cotton, &c. The 
staple article of food is rice, but the average rainfall 
is insufficient to insure a full yield of this crop, and 
the cultivators endeavour, by storing water at great 
expense and trouble, to supplement it artificially. 
In the unfortunately not unfrequent seasons of 
drought a great proportion of the food of the peo- 
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ple is lost. The Government of India have, therefore, 
determined to utilise the waters of the Sone to 
irrigate these tracts, and the project sanctioned em- 
braces several lines of navigation and the complete 
irrigation of an area of 5100 square miles. It is 
estimated from experience derived from works of 
the same kind in other districts that the yield of 
rice alone will be doubled by seasonable artificial 
irrigation, while a much larger area can be placed 
under cultivation, and there will also probably be a 
very large increase in the produce of other crops. 

The head of all the canals is at Dehree, a town 
situated 65 miles above the confluence of the Sone 
with the Ganges. At this place a weir is being 
thrown across the river in order to raise the level 
of the stream during the dry seasons. This weir 
or dam is already half completed, and will, when 
finished, be one of the largest works of.the kind 
ever attempted ; details of its design and construc- 
tion will be given hereafter. Just above the dam 
the two main navigable and supply canals are 
taken off. That on the right bank is called the 
“ Kastern Main Canal,” and runs for a distance of 
170 miles eastwards, crossing several smaller rivers 
by aqueducts, and passing under the East India Rail- 
way, falls into the Ganges, near the large city of 
Monghyr. This canal is 180 ft. broad at the base, 
and the depth of water will be 9 ft. ; it is designed 
for the navigation of small steamers, and is intended 
to irrigate the whole area of country extending 
from itself northward to the right bank of the 
Ganges, an area of nearly 3000 square miles. The 
volume of water which this canal is designed to 
carry is 5300 cubic feet per second. The main 
navigable canal which is taken off from the left 
bank of the Sone at Dehree is called the ‘ Main 
Western Canal,” and runs along the foot of a 
range of hills, a distance of 125 miles, to Mirzapore, 
on the Ganges. This canal is of the same dimen- 
sions as the Eastern Main Canal ; it crosses several 
minor rivers by large aqueducts, and falls by several 
flights of locks a total fall of 123 ft. from the Sone 
to the Ganges. This line of canal carries sufficient 
water to irrigate the tract of country between the 
hills and the right bank of the Ganges, and is 
also intended for the navigation of steamers. It 
will thus be seen by a reference to the accompanying 
map (see the two-page engraving published with the 
present number), that there will be a continuous 
navigable line of canal from Mirzapore on the Ganges 
to Monghyr, on the same river, a distance of 300 
miles, passing through a populous and fertilecountry, 
and avoiding those portions of the Ganges which are 
the most difficult to navigate. The two main lines 
we have described are called the ‘‘ High Level 
Canals,” because they run on the highest ground it 
is possible to command, and therefore it is practi- 
cable to distribute the water from them all over the 
country to be irrigated. It will be seen from the 
map that branches run off from them towards the 
Ganges, some of these being navigable lines in 
connexion with irrigation, and some purely irrri- 
gation channels. Those which are intended to be 
navigable are marked in full lines, while the channels 
meant only to carry water for irrigation are 
marked in dotted lines. The total length of navi- 
gable lines to be constructed is 535 miles, estimated 
to cost, including supervision, about 4000/. per 
mile. The total length of main distributaries for 
irrigation only will be 1050 miles, costing 500/. per 
mile. The total cost of the whole project will 
exceed 4 millions sterling, and it is estimated all the 
works cannot be completed under 25 years. The 
works under construction at present are the weir 
across the Sone, and 180 miles of navigable canals 
on both banks of that river. The number of 
labourers employed this year was at one time 
40,000, and the expenditure was as high as 30,000/ 
per month. A double line of railway has been con- 
structed 10 miles in length, worked by locomotives, 
to transport stone from large quarries in the hills 
to the site of the weir at Dehree. Large workshops 
and stores have been built at Dehree, where every 
kind of ironwork is turned out on the spot, and 
dwelling houses have been constructed at that place, 
and also on the different canal lines, for the accom- 
modation of the numerous staff employed on the 
works, 

The two-page engraving which we publish this 
week contains besides a map of the canals and feeders, 
a general plan of the head works of the canals. The 
latter shows the river at Dehree, the site of thie 
weir, the sluices in it, the heads of the canals on 
either bank, the lock channels leading into them, 
the course of the main canals for a few miles, the 


station of Dehree, the residences of tlie Government 
employés on these works, the workshops and stores, 
the quarries, and the railway from them to the river 
bed. An enlarged plan of the weir and junction of 
the canals and river is also given. 

All the works of which we have been speaking 
are under the superintendence of Mr. H. C. Levinge, 
by whom they were designed, with 20 English en- 
gineers under him, assisted by a staff of 100 subor- 
dinates. We propose in a subsequent article to des- 
cribe the design and construction of the great weir, 24 
miles in length, which is being built across the Sone. 


THE LOCOMOTIVE ‘JAMES SPOONER.” 
In the course of an article on the Festiniog Railway which 
appeared in this journal in December last (vide page 439 of 
our last volume) we referred to the performance of the Fairlie 
locomotive “ James Spooner,” which had then just been placed 
upon the Festiniog line, and we at the same time promised 
that on a future occasion we would describe the engine fully. 
This promise we are now, by the courtesy of Mr, Spooner, 
enabled to fulfil, and we publish with the present number a 
two-page lithograph of the “James Spooner,” while a 
cross section and detail views are given on pages 180 and 
181. The “James Spooner” is the second Fairlig engine 
placed upon the Festiniog Railway and it has, in some re- 
spects, proved even more successful than the well-known 
“ Little Wonder,” the Fairlie locomotive whose performances 
on the 1 ft. 11, in, gauge have been so frequently referred 
to in our pages.* Like the “ Little Wonder” the ‘ James 
Spooner’ is carried on two four-wheeled bogies, but whereas 
the former engine has 8,4, in. cylinders, 13in. stroke and 
2 ft. 4 in. wheels, the latter has cylinders 8} in. in diameter 
with 14 in. stroke and wheels 2ft. 8in. in diameter. As 
far as tractive power is concerned the two engines are 
practically identical, the “ Little Wonder” being capable of 
exerting a pull of 62.21b. for each pound of effective pres - 
sure per square inch on the pistons, while in the case of the 
“ James Spooner” the pull for each such pound of effective 
pressure is 
8.5? x 14 
32 

As regards heating surface the difference is slightly in 
favour of the “‘ Little Wonder” as will be seen by comparing 
the dimensions of that engine with those of the ‘James 
Spooner” given hereafter; but the latter locomotive has 
been found to have ample steaming power, and to work with 
even greater economy of fuel than the former. . 

In the constructive details of the “‘ James Spooner” there 
are several points requiring special notice. In the first 
place, the two bogies are as usual connected by a carrier 
frame, but instead of this frame having rigid pins resting on 
the bogie centres, it bears upon thick india-rubber blocks 
interposed between it and the centre cross frames of each 
bogie. ‘Phe arrangement is, in fact, that patented by Mr. 
William Adams, of the North London Railway, and ex- 
tensively used by him for his bogie engines. Referring to 
the longitudinal section and plan on our two-page lithograph 
and to the detail view on the present page, it will be seen 
that the cross stays at each end of the carrier frames carry 
each a hollow steel casting, forming a centre pin 10 in. ig 
diameter. This pins enters into a cast-steel cup or bush, 
which is carried in a recess in the cast-stcel cross stay of 
the bogie, this cup having a broad flange which bears 
against the underside of the thick india-rubber ring or in 








72.25% 14x2 


xX 2= = 63.22 Ib. 





The india-rubber ring is 10} in. in diameter inside, 19} in. 
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outside, and about 1}in. thick when loaded, and it bears 
on its upper side against a steel washer plate interposed 
between it and the cross stay of the carrier frame. This 
arrangement of india-rubber bearing spring undoubtedly 
gives great ease of motion, and for ordinary bogie engines 
it is excellent; but we think it is questionable whether in 
a Fairlie engine it does not give somewhat too great a 
freedom of movement whilst traversing curves. There is, 
however, no better place for testing this than the Festiniog 
Railway, and in Mr. Spooner’s hands the arrangement will 
no doubt, be tried thoroughly. 

To check any tendency to pitching motion in the bogies 
the latter are, it will be noticed, connected by check springs 
to the cross stays which connect the carrier frames close 
to each end of the firebox casing. These check springs 
each consists of a volute interposed between a bracket on 
the cross stay, and a quadrant fixed to the bogie frame, as 
shown in the longitudinal section and plan. A pin 
through the bracket, volute, and quadrant, an india-rubber 
washer being placed below the latter, as shown. 

The wheels are of cast steel, the tyres being cast solid 
with them. The axles, axle-box guides, coupling and con- 
necting rods, and piston rods, are also of steel. The bogie 
centres, it will be noticed, are not midway between the 


* The “ Little Wonder” was illustrated and described by 








us on page 316 of our ninth volume. 
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b h being 4 in. nearer the driving than the leadin 
ric fois crrongement is adopted to counterbalance the| STEAM AND EXHAUST PIPES OF THE “JAMES SPOONER.” 
weight of the cylinders, and to obtain an equal load on all CONSTRUCTED BY THE AVONSIDE ENGINE COMPANY, BRISTOL. 


the wheels. : 

The boiler barrels are 1 in. larger in diameter than those 
ef the “ Little Wonder,” and the firebox casing has its top 
flush with the barrels instead of being raised as in that 
engine. The inside fireboxes also have arched crowns, 
stayed directly to the casing, as shown in the half cross 
section through firebox, on the opposite page, an arrangement 
in many ways preferable to the employment of the usual 
heavy roof stays. The firegrates, it will be seen, are in- 
clined upwards towards the centre, and a part of each grate 
is made to drop for clearing out the fire. 

The boiler is fitted with Klotz's safety valves—a form of 
valve which was illustrated and described by us on page 
150 of our thirteenth volume, and one which gives very 
good results. There is a regulator for each bogie, and these 
are arranged so that they can be opened or shut, either 
together or independently. The arrangement of regulator 
handles and gear employed for effecting this is an exceed- 
ingly neat one, designed by Mr. Percy G. Spooner, and it 
was illustrated and described by us in detail on pages 443 
and 445 of our last volume. We may mention, here, how- 
ever, that this arrangement consists in providing the two 
regulator handles with catches, by means of which either 
or both of them can be made to gear with a worm wheel 
placed between them. This wheel is moved by a worm 
and hand wheel, and, of course, if the handles are both in 
gear with it, they are moved and the two valves opened or 
closed simultaneously. On the other hand, by throwing its 
catch out of gear with the worm wheel, either of the handles 
can be moved independently. The arrangement is, as we 
have said, very neat, and excellently adapted for its purpose. 

The mode of making the flexible joints of the steam pipes 
is also that designed by Mr. G. Percy Spooner, and it is 
shown in detail by the view on the present page. Referring to 
this view, it will be seen that each smokebox has a cast- 
iron bottom, having cast in it a steam passage connected to 
the boiler by a copper steam pipe, as usual. This steam 
passage traverses a branch which extends under the barrel 
of the boiler for a short distance, as shown, and which 
carries the upper ball-and-socket joint. In this joint, fis 
a solid gun-metal ring driven tight into the cast-iron branch 
just mentioned, and bored out to fit the ball, as shown. 
The ball is fixed to the upper end of the wrought-iron pipe, 
1, 2 in. diameter inside, this pipe passing through a gland at 
the upper end of the brass sleeve or pipe on which the lower 
ball is formed. Each ball is held up to its socket by a solid 
ring, g; which is pressed against the ball by an ordinary 
gland, A, with packing in the hollow, ¢. This arrangement 
of ball-and-socket joints has been in use for a long period 
on the “ Little Wonder,” and it is found to keep perfectly 
tight and to give no trouble. 

The arrangement of the exhaust pipes is also shown by 
the annexed detail view, and will be readily understood. 
The blast nozzle proper is supported by a casting or petti- 
coat pipe, n, fixed to the bottom of the smokebox, the upper 
ball, which is formed on a short length of brass pipe, being 
clipped at the junction of the nozzle and petticoat pipes as 
shown. The exhaust pipe connecting the cylinders with 
the nozzle pipe is of wrought iron, and is 3 in. in diameter 
inside. Its upper end slides in the length of brass pipe 
already mentioned, and at its lower end it has fixed to it a 
spherical brass casting, c, which is kept up to a suitable seat 
by the pressure of a central bolt as shown. This arrange- 
ry of the lower end of the exhaust pipe is a very neat 
a onveni i iev i , : ‘ , " 
Avenal my ty ee —_ we believe, designed by the Thickness of motion bars at centre i Centre of boiler to bottom of casing 

Th . peny. - . Length of eccentric rods_... sus i d Thickness of side and crown plates 

@ cy inders are fitted with Widmark’s waste water Diameter of eccentric sheaves a ts } of front plates 
eocks, and similar cocks, k, are placed at the lowest points of Width ~ » a 2 Diameter of chetin Gennes outside 
the steam and exhaust pipes. These ingenious cocks, which Throw 9” ” eee ein Height 7 
can be opened or closed simply by admitting steam to or| Wheels and azles : Diameter of safety valves... 
releasing it from the pipes which connect them to the foot- Diameter of wheels ... Inside Fireboxes (copper) : 
plate, were illustrated and described by us on page 183 of Width of tyres “ Length at top <6 ove 
our thirteenth volume, and we understand that they are om between tyres... -»  atbottom ... ma 
found to answer perfectly in practice. Ms - oo of each bogie ... Width at top.:. se ase 

The remaining details of the “James Spooner’ will, we Fr — base “0 aie. gene », _ at bottom one eco one ove 
think, be readily understood from the engravings without —e axle to centre of bogie pin Height of crown above centre of boiler ... 
special description, and it only remains for us to add, there- Diessoter of delving axies ob conten " ” n- grateat front — ... 
fore, that the workmanship and finish of the engine do great » of leading Tubes (brass) , 7 » beck. 
credit to the Avonside Engine Company, and that her per- » Of axle bearings ... ” .. Number in each barrel 102. 
formances on the Festiniog line have been all that could be Length = pa a te Diameter outside ... a ~ i 

Length between tube plates ove ove 


desired. We append a list of the principal dimensions, which Centres ” ” on ve 
are as follow: Diameter of axles at wheel seats .. Distance between centres vertically eee 
” horizontally ... 


Cyl: r p Carrier Frames : 
——, mm Distance between frames .., 
ESRI. 2 am opens cei 
Distance & a a tre ntres of bogie pins Fireboxes ... ove ° “ 
anes ape —s = re 7 reer beg Ae footplates & Tubes (outside)... ose oe 629 
pono 4 ca to valve face ——- e length Total "713 
= trem: ose . ovo 0 
Width . — _— Depth ee ee ee Firegrate area .. 11.2 square feet. 
» of exhaust ports Thickness... eco os ° ve : | Smokeboxes and Chimneys : 
* hese Distance apart eee ose Diameter of smokeboxes_... ove ose 
Buffers (Thomson's patent). ; Length ” inside eco ove 
Nu mber of rings (¢ wo) patie _— of buffers from rails Diameter of chimneys inside at ‘ ; 
- rem oh £ - ‘ Total length between smokebox tube plates Height of top of chimney from rail a 
a ing Gear: Length of each barrel tina! ath! 3s Diameter of blast nozzles ... —«. ose 
ength of connecting rods between centres Diameter of each barrel inside smallest | Danks: 
Diameter of crank pin bearing... oe plate eve ian eco eve ove Length ove 
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Diameter of coupling rod pins ... » » smokebox tube plates Depth... 
Length » 9 see Height of centre of boiler from rail Capacity ove oo eee 
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FAIRLIE LOCOMOTIVE FOR THE. FESTINIOG RAILWAY (1 Fr. 11} In. Gaver). 


CONSTRUCTED BY THE AVONSIDE ENGINE COMPANY FROM THE DESIGNS OF MR, C. E. SPOONER. 
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Pusiic Works in Soutn Fon poe oe eral hundred 
miles of macadamised roads been made in South 
Australia. The colony has ates abou 188 miles of railwa: ro he and 
63 miles of tramway which have been made by the govern- 
ment, while some 30 miles of salle ay and fe onal have 
been carried out by private enterprise. 
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JAPANESE PRoGress.—A 5 —— 
17 ft. wide, has just been completed at Yeddo. 
for the use of the Mikado 

ravine between the palace and the imperial park. The bridge 
has been built by Japanese workmen under the Aan weap ene 
dence of an English engineer. The Japanese mint been 
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ew coins, and new postage 
ate - amps bear a design of the 
ional symbols, the rising s' a wreath of chrysanthe- 
pre and the value of the S ainange totn pressed in Japanese 
chaneetens and in “sens,” that word in Roman characters 
being the Japanese phonetic equivalent for cents. 
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THE LATE R. W. THOMSON, C.E. 
(From the Scotsman.) 


Ow Saturday evening, Mr. R. W. Thomson, most widely 
known as the inventor of the road steamer, died at his house, 
8, Moray-place, in the fiftieth year of his age. By his death 
the community has lost a distinguished engineer, a remark- 
able thinker, and a highly original inventor; many have 
lost a dear friend. 

Born in 1822, in the little town of Stonehaven, Mr. Thom- 
son furnishes one more example of the many Scotechmen who, 
by sheer force of character, without any adventitious aid, 
have risen to be leaders in their profession and benefactors to 
their country. His father showed so much of the same 
power and originality which the son possessed as enabled him 
to start, on a very small scale, the only factory which Stone- 
haven possesses, and which is even now managed by a de- 
scendant. Robert, his ablest son, was by bis father destined 
to the pulpit ; but an invincible hatred of Latin barred this 
path at an early early age, and at fourteen the young re- 
cusant was sent to at er at Charleston, U.S., to be made 
a merchant of. But at this age, as to the last, commerce was 
repugnant to him; and the lad spent most of his time in 
reckless boating with experimental rigs. At sixteen he re- 
turned to this country, perhaps regarded by his friends as a 
very unpromising youth, and began his self-education, with 
the aid of a weaver, among others, who chanced to be really 
a mathematician. 

In the present day, when scientific and technical education 
is almost thrust down the throats of careless students, it may 
be well to remember how a real man of science acquired his 
knowledge, and that his globe used for the study of astronom 
was an old stone ball from the gate of a farm house. At this 
early age he conceived the idea of the ribbon saw, afterwards 
worked out by other hands; and the elliptic rotary steam 
engine, to which he subsequently gave much time, was first 
conceived by him at the same date. He made experiments in 
chemistry and electricity with so much success that his 
father found it prudent to assign him a seperate building, as 
his lodging, where frequent explosions might be of less ac- 
count. In subsequent years he gave ample proof that his 
studies at this time must have been self-directed with rare 
judgment. A short practical apprenticeship in workshops at 
Aberdeen and Dundee formed the next step in his education. 
He had great pleasure in telling how the foreman, at the end 
of the first fortnight’s work, paid him more than he expected 
to receive; and told him, when the apparent error was 
age out, that there was no mistake—“ He was worth it.”’ 

e did not equally please all foremen, for being required to 
repeat some work which he had mastered, he preferred rather 
to leave the works than incur the useless drudgery of me- 
chanical repetition. Fortunately, some higher authority saw 
the justice of his plea, and saved him from the ignominious 
dismissal, given in the words, “If you don’t like to do the 
same thing over again, put on your coat and be off?’ 
Throughout his life Mr. Thomson never did like to do the 
same thing over again. After his practical apprenticeship, 
he went fora short time toa civil engineer's in Glasgow. 
Before this he had been employed by a cousin, Mr. Lyon 
(the builder of the Dean Bridge), in connexion with the 
blasting by which Dunbar Castle was blown down. The 
general public was chiefly struck at the time by the fact that 
the explosion left an outline bearing a strong resemblance to 
the profile of the young Queen. Our young engineer, led 
by more important considerations for the safety of the 
Queen's subjects, and the efficiency of the process, conceived 
the nappy idea’ of firing mines by electricity. Having 
brought his plan to a practical issue, he set out for London 
at the age of nineteen with six pounds in his ket. 
He took his invention to Faraday, who assured him of 
its novelty and value; and Sir William Cubitt was so 
much struck by it that he at once gave him employ- 
ment. He was set over five hundred men, and engaged in 
the gigantic blasting operations then in progress near Dover. 
From Cubitt’s he passed into the employment of the Stephen- 
sons; and at twenty-two began business on his own account. 
The railway mania was just beginning, and the young man, 
at an age when our engineering students are painfully doin 
exercises at college, or tracings at an office, had a large stall 
engaged at ten guineas a-day making plans and surveys for 
an important line in the Eastern Counties. More than this, 
before an important committee he achieved a triumph over 
Stephenson, who was the projector of a rival line. It is 
really difficult to he wtrnll | how a young man of two-and- 
twenty, self-educated, and supported by no influential con- 
nections, could have at this time been in the position of 
refusing, at the instance of influential directors, to withdraw 
from a successful competition with the leading engineer of 
the day. The matter was put to him as one of self-interest ; 
but he maintained his ground in the interest of his clients. 
The railway panic prevented his line from being carried out 
at the time, but the route which he had chosen was that 
ultimately alopted. Debarred for a time by the result of 
the panic from successfully prosecuting his profession as a 
business, Mr. Thomson again began to invent, and devoted 
much labour to the introduction of the india-rubber tires, 
which he patented at this time. His success was not then 
complete ; the material was scarce and dear, and its manu- 
facture ill understood. Moreover, the railway companies 
pirated his invention (which they use to this day for platform 
trucks), refusing payment of royalties. He shrank froma 
legal contest, gostehly under good judgment; and he was 
fortunately rewarded at a later date by finding a successful 
application for these india-rubber tires which had been over- 
lovked by those who benefitted by the first invention. At this 
time he read much, and pr bably laid the foundation of that 
singularly cultivated intellect and wide range of information 
which was so remarkable in the later years of his life. Rail- 
way engineering had no special charm for bim, or he might 
no doubt have re-entered that branch of the profession as 

ublic confidence in railways revived. But just as, when a 

y, he declined to repeat himself in the workshop, so as a 
man he abborred the idea of becoming a mere tradesman 
engineer. He sent in a design for the great Exhibition of 





1851, which gained some credit, and in that Exhibition a 
useful little invention of his was manufactured and sold— 
the fountain pen. 

In 1852 he went as agent for an os firm to Java, 
to erect some sugar machin ery and here he found a new 
field in which his powers could be roe ag Pema me Very 
shortly after his arrival, without capital, he was invited by 
more than one firm to join as full partner, and he accepted 
one of these offers. He pee a - aponme4 for the 
manufacture of sugar so much superior to anything pre- 
viously in use in the island as to give a great impulse to the 
production of thaf commodity. since that date he has 
continued to supply the best nery used in Java, where, 
as an engineer, he is considered tobe without a rival, and 
where his honourable character commanded the unbounded 
confidenee of the Dutch planters;" themselves — 
honourable men. From time to time he visited England, 
and on one of these occasions invented the first portable 
steam crane, which was designed to meet a pressing want. 
The Dutch authorities refused ion for the erection of 
a waterside crane ae a should be _— ved or ny 
as t ternally said, the natives might stumble against it 
in the dace. This they considered Seieslons to a polite re- 
fusal. Itled to an invention — the most universally 
useful of all those we owe to Mr. Thomipson. He did not patent 
the design, and has derived no direct benefit from his idea; 
but Messrs. Chaplain, who made the first small crane for him 
had, before Mr. Thomson next visited England, estab- 
lished two large factories for the manufacture of these now 
indispensable appliances. The invention was marvellously 
sisipl , consisting in the employment of the boiler as a 
counterpoise. | In 1860 he revisited Europe to order an 
hyraulic dock of novel desi Previously proposals for 
large structures of this kind involved their erection in 
England, with the alternative of towing them across the 
ocean or of taking them to pieces for re-erection at their 
ultimate resting p Bom The former plan was dangerous, and 
the latter involved not only the cost of double erection and of 
separation, but the labour and difficul «vn iting the 
numbered pieces on their arrival. Mr. designed 
the dock so that it consisted entirely of a few types or classes 
of plates, each plate being interchangeable with any other 
plate of itsclass. The first dock thus constructed was, in the 
absence of Mr. Thomson, sunk when erected in Java, in con- 
sequence of the imprudence of the young engineer under 
whose charge it was + together; he had lowered the 
dock without previously testing the pumping machinery 
by which it was again to be raised. Fortunately two other 
docks from Mr. Thomson’s designs were in course of construc- 
tion—one for the French Government at Saigon, and the other 
for a company at Callao. These have been thoroughly suc- 
cessful, and are certainly the cheapest structures of the kind 
erected. As its first exploit, the dock at Saigon received a 
75. frigate. In 1862 Mr. Thomson retired from business 
in Java, and came to settle in Edinburgh. His mind once 
more reverted to the loved p of inventi He devoted 
much time and labour to perfecting the elliptic —— engine, 
invented by him, a clear and simple model of which may be 
seen in the Industrial Museum. It is somewhat difficult to ac- 
count for the fact that this most ingenious and really;jscientific 
invention has not hitherto been more widely adopted. We 
suspect the fact to be that the cial advantage to be 
derived from the adoption of any rotary engine is small; and 
that reciprocating engines, having come will continue 
to hold their ground from very inertia’ Mr. Thomson was 
not specially commercial, and his most useful inventions were 
forced from him by some actual immediate want. The elliptic 
engine, on the contrary, was a favourite on account of the 

at charm of its thoroughly novel and scientific character. 
Foe us not admire mere money success, but be especially 
ready to recognise instances of what may be termed the pure 
science of engineering, as distinguished from the applied com- 
mercial form of that science. A steam gauge, suggested by 
a piece of ornamental twisted brass, was a minor invention 
of the same date; in this he had been forestalled bya French 
engineer. 

At this date comes in his best known invention, the road 
steamer—a name given by him toa traction engine having 
thick india-rubber tires on the driving wheels. These 
tires are not fastened to the wheel, but adhere to it by 
friction. They form a broad pad, or elephant’s foot, 
by which the great weight of the engine is distributed 
over a large surface; and their adoption has given a stimulus 
to the use of traction engines, which bids fair to produce a 
perfect revolution in our system of land carriage, and - 
sibly of steam ploughing. The road steamer had an origin 
resembling that of the portable steam crane. An efficient 
traction engine was particularly desirable for the transport of 
the sugar canes in Java, and none could be found capable of 
doing the work. Thomson’s old idea of india-rubber tires 
occurred to him, and the mode of their application was sug- 
gested by the following train of reasoning: He considered 
that the attempt to make a traction engine work on an ordi- 
nary road was unscientific. Coleridge had described a steam 
engine asa giant with one idea, and certainly the essence of 
machinery is repetition of a given operation, under precisely 
similar circumstances. The original builders of traction en- 
gines did not fairly face this difficulty, and after labourin 
tor a time with the fruitless effort to produce a machine whi 
should do constant work under varying conditions, they 
got round the problem by making the conditions them- 
selves uniform, and thus invented the tram or rail, 
which, as) George Stephenson truly said, is part of the 
locomotive; or rather, with the locomotive, builds one 
huge machine. This for a time led men slog 
away from the independent engine, which should be 
complete in itself, and competent to travel over any 
kind of road or ground; but by-and-bye the old un- 
scientific struggle began again, with the old want of success. 
Boydell first showed true appreciation of the problem to be 
solved ; and his endless railway, laid down and picked up by 
the engine as it went along, was an ingenious though im- 
practicable scheme. Mr. ’s design of the india- 
rubber tyre has afforded a final and complete solution of the 











difficulty. The tyre must not be looked upon as a mere pad. 
Its outer surface adapts itself to every irregularity of the 
d, and forms a foundation for the constant smooth 
inner surface, which is, as it were, the constant unvaryin 
latform on which the engine properruns. The plan, it wil 
seen, has much in common with Boydell’s, but it is strong, 
simple, and yielding; where Boydell’s was weak, complex, 
and rigid. e success of the plan once established, has 
drawn forth a shoal of imitators, but none of these has effected 
any improvement on the original design. The steel protect- 
ing shoes, which form a supplementary invention, belong to 
the original inventor; and only a day or two before his 
death he made a final and important improvement in their 
construction. 

The zeal and energy of the true inventor in conquering 
difficulties and discouragement at the outset, and detractors 
or pirates at a later date, have often been told; and those 
who had the privilege of knowing Mr. Thomson have had 
this noble spectacle before them heightened in tragic interest 
by. the grandeur of mind with which this brave man con- 
tended against the terrible malady which has so much too 
soon closed his labours. Were things truly weighed, and 


could mental and moral qualities be as simply described as 
mere mechanical inventions, we would have spoken more of 
the man and less of the engineer—as it is, we must fail in 
conveying to those who had not the honour of his acquaint- 
ance the singular powers of Mr. Thomson’s mind and the 
charm of his character. The specialist in science, the 
core — the professed electrician, the pro- 

lo 

fn t 


ist, all received suggestions from his fertile 
mind. ese last days, not to speak of his remark- 
able and original pa on coal, he was engaged in an 
electrical invention, which met with the warm approval of 
our Professor of Engineering ; our columns have frequently 
contained his contributions on legal subjects ; and a discus- 
sion with him of the legal bearings of a case was a frequent ex- 
pea our y lawyers. In art he had acultivated taste, 
which was moved to the strongest expression of feeling b 
the works of ancient Greece and Italy. In narration Sel 
conversation he was unrivalled. All who conversed with 
him felt that they had never spoken so well themselves, and 
had seldom met so sympathetic a listener; young and old, 
wise and foolish, felt the charm. His manner was kindly, and 
he had an untiring toleration of all the failings of mankind, 
without relaxing for an instant in its application to himself of 
the high standard which he shrank from applying to others. 
Even under terrible pain, his enjoyment of truth, of nature, 
of all that was noble, seemed never to flag. He never repined, 
but worked to the last hour, not with mere resignation, but 
with a noble contentment. 


PATENT LAWS. 

Few men were better qualified by experience to judge the 
present patent system or to suggest needed reforms than 
the late William Bridges Adams. We annex an abstract of 
the views submitted for publication by Mr. Adams, to George 
Haseltine, LL.D., the well-known patent solicitor, and which 
have a special importance of their own at the present time. 

“ The grant of patent,” he says, “ should be limited to actual 
inventors and their legal representatives, and this limitation 
is desirable, no less in the interest of the public, than in the 
interest of ‘true inventors’ as distinguished from ‘first 
importers” of inventions. Though inventors have no 
natural rights, all rights being the creations of law and 
law the creation of superior power, yet it is wise in legis- 
lators to confer such rights on inventors as will stimulate 
them to exercise their inventive faculties, and, through self- 
interest, to make their inventions public. The original term 
of a patent should be at least 21 years, and should continue 
during the lifetime of the patentee, and in all cases an ex- 
tension should be allowed as a matter of course if the inven- 
tion has proved unremunerative by no fault of the proprietor. 
The term invention, he says, should bé interpreted to include, 
not only what is absolutely new, but that which has been in 
abeyance for a given number of years and was unknown to 
the patentee. The patent fees should be sufficient to provide 
for the legitimate expenses of an efficient system, inclusive 
of the cost of a patent court in which all matters relating to 
the title in patented inventions would be determined. The 
patent should be granted at the option of the spplicant, after 
receiving the opinion of the officials, who shou i be required 
to make an. examination into the novelty and utility of the 
invention, and to report any conflicting claims; and after the 
grant is made the validity of the patent should be decided by 
the special court without cost to the individual patentee, 
the expenses bein; i Paid from the general patent fund. The 
title to the patented invention, when once confirmed, should 
be indisputable in other courts, and actions for damages 
would then involve matters of ordinary evidence, to the ex- 
clusion of expert or scientific evidence, which now render 
patent suits so expensive. In determining the validity of 
the grant the patent court might receive ‘expert’ testimony 
on such conditions, however, as would place the poor inventor 
on an equality with the capitalist, and competent counsel 
should be assigned to needy suitors, the same as in criminal 
cases, and the court shoujd have power to punish infringers 
and the suppressors of evidence of infringement. The court 
being free, the patentee and the infringer would alike be 
deprived of the power of working an injustice by means of 
superior wealth. The inventor and the capitalist under such 
a system would become equally interested in the progress of 
inventions and the ee of piracy, which would, in a 
great measure, cease. hen the legislature makes ‘ patent- 
rights’ a property as secure as other property, such as copy- 
right, these rights will be sought by intelligent capitalists as 
a safe and profitable investment, the inventive faculties 
stimulated by a fair prospect of pecuniary success will be 
largely developed, and the national prosperity immensely in- 
creased.” 








Cutan Rartwars.—A movement has been commenced in 
Serena for the construction of a railway from that city to 
Elqui. A through freight train is expected to be established. 
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QUESTIONABLE INFORMATION. 
To rue Eprror or EnGInesrine. 

Srr,—A question was asked by a correspondent a few 
weeks ago in your columns with regard to a statement con- 
tained in an article in the “ Annual of the Royal School of 
Naval Architecture and Marine Engineering,” and no answer 
as yet appears to have been given. The statement quoted 
was in reference to the evaporative power, at various pres- 
sures, of boilers composed of water tubes, and is as follows: 
“In one tube boiler the evaporative power per pound of coal 
was only 3 lb. of water from 100 deg., and at the atmospheric 
a. but at a pressure of 55 Ib. the same boiler gave 

0.27 Ib.” 

I have not had sufficient practical experience with boilers 
of so erratic a character as this one appears to have been, as 
to enable me to have any idea of the evaporative power it 
would attain at high pressures, but I find in another article 
in the same publication on “‘ Economy of Fuel,” “that in 
in practice we can only evaporate from 7 to 9 lb. of water 
pound of coal, and in many cases mot so much as this.” The 
“‘tube” boiler working at atmospheric pressure is evident 
one of these cases, but we don’t want many boilers to wor 
at atmospheric ae» nomena’ although we do want a 
good many working at 55 Ib. and upwards, and considering 
that in “ practice” we can “only evaporate from 7 to 9 Ib.,” 
I really don’t see what there is to grumble at in the tube 
boiler when it can evaporate 10.27 Ib. 

The writer of the article in which the statement appears 
seems, however, to be bent upon quarrelling with “tube” 
boilers, for, after stating that they contain comparatively 
small quantities of water, and have a large area of heating 
surface, he gives figures to show that they take up more 
room than locomotive boilers, an@ says, “ m this it will 
be seen that the latter (the ‘ tube’ boiler) occupies more than 
double the room of a locomotive boiler, a serious considera- 
tion on board ship.” 

As locomotive boilers are not by any means exterisively 
used on board ship, the value of the comparison made here, 
and the “seriousness” of the consideration involved, are not 
very evident, even if the figures happened to be applicable 
to ordinary ‘‘tube” and locomotive boilers. Perhaps the 
boiler referred to was quite as elastic in dimensions as in 
performance, but, according to Professor Rankine, no mean 
authority, the ratio of boiler room in cubic feet to heatin 
surface in square feet is as follows: locomotive boilers and 
boilers composed of water tubes, 0.10; multitubular marine 
boilers, 0.50. 

From this it will be seen that‘ “tube” boilers take the 
same room for the same heating surface on an average as 
locomotive boilers, and occupy only one-fifth of the space 
required by ordinary marine boilers, decidedly a “ serious 
consideration on board ships.” 

The same writer has some notions on the efficiency of 
steam jackets, but they are not very clear, as will be seen 
from the following quotations from a single paragraph on 
page 88 of the “ Annual” : 

“The question of steam jacketting has come to the front 
latterly, and, as has happened before, the system seems ve! 
likely to be generally condemned.” Here the steam jacket is 
evidently on its last legs, and will probably never have the 
chance of coming to the “front latterly” again; but just 
below we find that “there are cases where steam jacketting 
is of great value, and in eompound engines with a large 
ratio of expansion absolutely necessary.” But then again 
we find at the end of the paragraph that, “‘It has been 
argued, too, that the jacket is not sufficient, and that heat is 
not transmitted as is supposed; but until more reliable data 
are obtained it is impossible to speak with any degree of 
certainty upon so important a point.” 

“ Nothing” at all certain can be said as to the efficiency of 
the jacket; it is “absolutely necessary” in the case of the 
most economical marine engines known, and it is “very 
likely to be generally condemned.” This paragraph is a de- 
cided “double ender,” and the poor student is to be pitied 
who attempts to find out in which direction it is intended to 
lead him. 

I am afraid there is not much dependence to be placed 
upon information obtained from such a source, and yet the 
* Annual,” emanating as it does from a recognised scientific 
institution, should really be a trustworthy contribution to 
our scientific literature. 

It certainly contains some valuable matter, but in the 
article on “ Economy of Fuel” already referred to, I find that 
the writer has made the remarkable discovery, that the upper 
rows of tubes in tubular boilers are much less effective than 
the lower ones, and the proof of this is, that after steaming, 
there is formed a preponderance of soot in the lower rows, 
showing clearly, he says, “that by far the greater portions of 
the products of combustion passes through them, and that the 
upper rows are much less effective.” ‘ 
rguing in this style, and evidently not knowing that the 
hotter strata of s insist upon making the upper rows of 
tubes the most effective by passing through them, the writer 
concludes as is not surprising, that, “If we are to retain the 
tubular boiler as our type of marine boiler for ofdinary pres- 
sures, it appears from the foregoing considerations, that it 
should be greatly modified.” ’ : 

He refrains, however, from giving tangible dimensions to 
this “greatly modified” boiler, and he does so consistently, 
for in another part of the paper he finds fault with boiler- 
makers for designing boilers with ‘mechanical proportions 
laid down with mathematical precision,’ and referred to 
nominal horse power, than which he has discovered “no greater 
absurdity exists in engineering.” He does not appear to be 
aware that, as any designer above the status of a country black- 
smith knows, exactly the ratio the nominal power bears to 
the intended indicated power of his engine, the reference of 
his dimensions to the virtually defunct N. H. P. is not of the 
slightest consequence so far as the design is concerned. _ 

I trust that these remarks will have the effect of causing 

ter care to be exercised in the compilation of future 

numbers of the “ Annual.” — ' 
_L have the honour to be, Sir, your most obedient — 
zB. 





MEYER v. FAIRLIE. 
To THs Eptror oF ENGINEERING. 
S1z,—I am unwilling to have my name appear in any 
correspondence with respect to the Fairlie versus the Meyer 
engine, and I generally prefer any one really wishing to get 
information with respect to the two Fairlie engines T hove to 
write to me, when of course I should be extremely happy 
to answer them. I do not know what reason there has been 
for MM. Meyer reporting that the engines are used only for 
shunting ; but I see no reason why they should not be used for 
such a purpose, as they would pass very freely round sharp 
curves in a station yard. Ifyou wish, I have no objection to 
your making any use of the following information. The 
mileage and expenses for coal, oil, driving, and repairs for 
the two engines have been as follows : 


Mileage with passenger trains ... eee 102,833 
” goods ” ove 312 
99 assisting ,, ose 2,770 
» shunting ,, eve 799 
Total miles ... ose pe 106,714 
£ ee d. 
Coal, 1043 tons 934 9 38 
Oil, 2311 pints... see 67 8 1 
Drivers’ wages ove 494 3 10 
i toe oo coe 752 8 4 
Ave price of coal, 18s. per ton. 


This is from the time the engines were built to the present 
date. I keep no separate accounts for water, cleaning, 
general charges, &c., against each engine, but these charges 
average 1.496d. a mile. 

Yours truly, 


A. McDornett. 
Inchicore, Dublin, March, 11, 1873. 








THE FAIRLIE ENGINE. 
To tHe Epitor oF ENGINEERING. 

Srzr,—In your number of February 21st you published 
a letter from MM. Meyer to the editor of the Chronique de 
U Industrie, in which the following passage occurs: “ En- 
GINEERING says further ‘as for the cost of maintenance, the 
real facts, as far as they have been developed by practical 
experience, are all in Mr. Fairlie’s favour. There are a lar, 
number of Fairlie engines in use doing very heavy work, 
with avery moderate cost of maintenance.’ ‘This assertion 
will appear bold to those engineers who have Fairlie engines 
in their service. We had been told quite the contrary of it.” 

I have had a Fairlie engine in constant use for three years 
doing heavy mineral traffic. I therefore think that no en- 
gineer can have had more experience as to their working, 
except Mr. Spooner, of the Festiniog Railway, and that ex- 
a enables me to endorse your assertion. Further on 

M. Meyer say, comparing the Fairlie engines with their 
own, “ they are less flexible and cause greater wear and tear 
of the permanent way and of themselves.” If there is one 
feature more conspicuous than another in which the Fairlie 
— shows itself superior to all others that have come 
under my notice, it is the very little trouble it gives in keep- 
ing the permanent way in repair ; it is so equally balanced 
on all the wheels, and runs so smoothly, that the cost of 
maintenance of permanent way is reduced to a minimum. 

I am working two ients of 1 in 45, each half a mile in 
length, on one of which is an S-curve of 19 and 15 chains 
radii; and, on a branch, a gradient of 1 in 43, a mile in length, 
very tortuous, on which is one curve of only 93 ft. radius. 
After three years’ heavy work on such a road, the wheels 
show no signs of flange friction. I have no knowledge that 
would justify me in expressing my opinion for or against 
MM. Meyer’s engine, but I think that in the cause of truth 
and justice the above facts should be as widely published as 
MM. Meyer's assertions. I therefore ask a place for this 
in your next number. 

am in daily expectation of another Fairlie engine, and 
hope before this year expires to have a third to meet the re- 
quirements of rapidly increasing traffic. 
I remain, your obedient servant, 
J. P. Luckrart. 
Burry Port, Carmarthenshire, February 28th, 1873. 


bd 








INDIAN BREAK OF GAUGE, 
To THE Epitor or EnGIngEEING. 

Str,—In reference to the remarks made by the Right 
Honourable Lord Lawrence at the Institution of Civil Kn- 
gineers, reported in the Standard, as to the inability of the 
indian Government to continue to make broad-gauge rail- 
ways, costing 18,000/. per mile, and therefore that it was 
necessary to find out some cheaper mode of construction, if 
railways are to be made at all, I ask your kind permission, 
as the originator of railways in Scinde and the Punjab, and 
the originator of the Direct Indus Valley Railway upon a 
8 ft. 6in. guage, to be allowed to state that, after four years 
of labour and great expenditure of money, I received a con- 
cession, through the commissioner in Scinde, dated the 12th of 
December, 1855, for a through railway up the Indus Valley, 
and Government gave orders for that railway to be con- 
structed upon a 5ft. 6in. gauge; again, in May, 1857, the 
Government of India sanctioned the proceedings for such a 
line to be constructed. Instead of this system of national 
railways being accordingly carried out, another system was 
adopted, which could not find any adoption in the Ganges 
Valley, which is known as “Steam by Land and Steam by 
Water.” Of this system it has been prbliey stated by its 
originator “it is feared it will remain a burden to the re- 
venues of India.” It is the adoption of that system that has 
alone obliged the Government of India to be now content 
with a more economical system up that Valley of the Indus; 
but had my principles and policy been carried out sixteen 
years ago there would not have been anything but a national 
railway upon one gauge from Kurrachee to Calcutta, as then 
wished for and ordered by Government, and I do not hesitate 


system of “Steam by Land and Steam by Water,” have 
em rise to a break of gauge in the Indus Valley, given 
irth to the State Railways of India, and deprived the 
Indian railway companies, the Scinde Railway among them, 
of what they considered .was their right, to complete the 
network of railways on a narrow gauge, if so determined, 
which lines are to prove the full yalue of the noble works 
their officers have already constructed. 

Not being a member of the Institution, I felt remarks 
from me would be looked upon as an intrusion on the 
patience of the tings ; I therefore hope, in justice to the 
civil engineers of England, you will let the cause of the 
| a ere acrimony as to the introduction of narrow-gauge 

tate railways in India be properly known, and that they 
may blame the right cause and the right people for results, 
which, it is evident, are causing much irritation and jealouay. 

The originator of “ Steam by Land and Steam by Water” 
sees the national system I begged of him to carry out placed 
in other hands, and the honour that would have been his will 
now fall to other shoulders, while his name will be identified 
alone with a policy he has himself now condemned. 

Your obedient Servant, 

Harpy WEt1s. 
ee 4 London, E.C., 

h 6, 1873. 





9, Blomfield-street, 
Mare! 








ENGINEERS IN INDIA, 
To tHe Epiror or ENGINEERING. 
Srr,—If you can spare me a corner in your valuable journal, 
I wish to draw the attention of the Institution of Civil En- 
gineers to the following circumstance. Most of the civil 
members of the P.W.D. in India are prevented from becom- 
ees or members of the Institution by the great 
culty they experience in finding a sufficient number of 
members to propose and second them. They are generally 
placed out in the jungles, or at small stations, where they 
are never likely even to see a member of the Institution. At 
the same time they have, for the most part been pupils of 
members, have passed the examination for the PWD. and 
are, as a rule, qualified for associates. Nothing would give 
them greater pleasure than the chance of admission to the 
Institute. 
Will any member who has some interest in us take up our 
cause, and get the rules for admission modified for us. t it 
be conditional that a candidate shall have been articled for a 
term of years to a member of the Institutior, and have served 
a few years in India, with any other conditions the Institu- 
tion thinks —- Hoping that you will help us by pub- 
lishing this, and that some one may take it up and help us 
in the matter, I subscribe myself, 


Sind, January 26, 1873. 
A DISCLAIMER. 


To THE Epitor oF ENGINEERING. 
Srr,—As I have been informed that a rumour is being 
spread that I am the author of the papers on compounding 
mill engines, which have lately appeared in the columns of 
The Engineer, over the mark “ 9,” will you kindly allow me 
a space in your valuable paper to state that I am not the 
author of those articles, nor am I in any shape or way con- 
nected with them; and I may add that I entirely coincide 
with your mode of calculations, and that I, more than eleven 
years ago, published a , peeee in the Artisan, where similar 
ealculations were worked out in full. 
I am, Sir, your obedient Servant, 


Lewis ORrick. 
27, Leadenhall-street, London, 1873. 


A JUNGLEWALLAH. 














Coat at PontyPoot.—The price of coal was advanced at 
Pontypool, on Monday, from 17s. to 20s. per ton. 





Murray »v. Crayton.—The long-pending patent cause has 
just reached another phase in its existence, that phase being 
the confirmation of the Lords Justices of Appeal of a judgment 
by Vice-Chancellor Sir J. Bacon. The facts of the case have 
been so frequently before the public that it is only necessary 
here to state them very briefly. In 1866 Mr. Murray obtained 
a patent for a brick-cutting table. In 1868 a Mr. Burdett 
obtained a patent for a cutting table somewhat similar in 
appearance, and which patent was purchased by Messrs. 
Clayton, Son, and Howlett, of the Atlas Works, Harrow- 
road, who made the machines. A Bill of infringement was 
thereupon filed by Mr. Murray against Messrs. Clayton, and 
on the 18th January, 1872, Vice-Chancellor Sir J. Bacon, 
after a nine days’ hearing, delivered judgment in favour of 
Messrs. Clayton. This decision was reversed by the Lords 
Justices on the 6th of May following, when an injunction 
was granted in favour of the plantiff. The defendants, how- 
ever, have objected to the formality of this decision in detail, 
and have commenced an appeal to the House of Lords upon 
the whole case. In June, 1872, Messrs. Clayton applied for a 
patent for a new cutting table distinct in mechanical arrange- 
ment from either Murray’s or Burdett’s, or in fact any other 
tablesin use. Mr. Murray opposed the sealing of this patent, 
unsuccessfully, however, for the solicitor-general decided in 
favour of Messrs. Clayton, and the patent was sealed. Mr. 
Murray then sought by a motion in Chancery to bring the 
new cutting table under the Lords Justices’ injunction. The 
motion, however, was refused by Vice-Chancellor Sir J. 
Bacon on the 20th of December last year, alter several days’ 
hearing. Mr. Murray appealed from this judgment, to the 
Lords Justices, and the appeal came on for hearing on the 
8rd instant. The motion, however, was refused, with costs, 
by the Lords Justices James and Mellish, the former of whom 
observed that the Vice-Chancellor was right in saying that 
the defendants had not committed any breach of the injunc- 
tion, the latter—Lord Justice Mellish—concurring. Messrs. 
Clayton’s new table requires a less number of hands to work 
it than previous tables did, its distinguishing feature being 
that it delivers the cut bricks into the barrow without the 





for one moment to assert that nothing but the refusal to act 
upon the concession I had received, and the adoption of the 


intervention of hand labour. 
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NOTES FROM PARIS. 
Paris, Marcu 10, 1873. 
Tue GuesHARD Counter. 

Ara recent séance of the Society of Civil Engineers (21st 
of February), M. Briill made a communication on the counter 
or controller of MM. Guebhard and Tronchon. This 
apparatus having already been described by us (Ener- 
NEERING, vol. xiv., page 78), we need not allude to 
the descriptive portion of M. Briill’s paper. We may, 
however, notice the progress that has been made in 
perfecting and introducing the instrument since that 
time. A large number of the Guebhard apparatus are now 
in use on the Eastern Railway, and several other companies 
are experimenting with them. M. Briill exhibited official 
time tables, accompanied by the autom&tic records made by 
the instrument, and from which the periods of rest and 
motion were clearly visible from the comparative thicknesses 
of the lines traced. Examination of these showed clearly 
that from the indications made by the counter, it is easy, 
when the train is behind time, to ascertain if the delay is 
due to the station or to the train employés—a matter gene- 
rally disputed when cause for investigation occurs. Strips 
of paper with lines showing the theoretical travel of the 
trains, marked beforehand, were also exhibited, from which 
it was seen, that the pencil tracing in its turn, the real 
travel, in lines parallel to the first, a comparison between 
the two can be made. The Guebhard counter is also being 
tried upon foreign lines, including the London and North- 
Western Railway of England. By it the condition of the 
permanent way can be ascertained, it being indicated by the 
comparative irregularities of the pencil trace. If fixed at 
any given point on the side of the railway, it marks auto- 
matically the passing of trains by a strongly-drawn dot 
upon the paper, Lastly, the Guebhard counter, applied to 
shunting engines, has already at some important stations 
permitted a marked economy to be effected, because the 
indicator shows the exact measure of work performed. 

Besides on railways, the counter finds an extensive appli- 
cation in the streets, as well by carrying companies as in 
cabs, as by it the daily mileage of the latter can be found, 
whilst with a second pencil the empty and full mileage can 
be marked. Lastly, the apparatus can be used as a con- 
troller on all kinds of machines, especially of winding en- 
gines. 

A single objection was made against the communication 
of M. Brill. Is the clockwork of sufficiently good quality 
to resist the action of the vibration to which the machine is 
exposed when a train, to which itis attached, is in motion ? 
Experience alone can furnish a full reply to this question. 
M. Guebhard, who was present at the meeting, said that the 
clockwork suffered nothing from the vibration, but that the 
ordinary escapement was not suited for the purpose. It 
was necessary to have more carefully made escapements, 
and he had contrived an arrangement which left nothing to be 
desired in this respect. These apparatus should not suffer 
more damage than ordinary station clocks. The single eb- 
jection thus raised, appeared, therefore, to be groundless. 

AMERICAN v. Frenca RAILways. 

In treating of railways, M. Malézieux, whose excellent 
report was reviewed in the last number of ENGINEERING, 
remarks upon the erroneous idea that American railroads 
are more carelessly constructed than French ones. “It 
would appear to be,” however, the author says, ‘‘ because 
the larger part of American railways are only temporarily 
constructed, and that they have been built as rapidly as 
possible to form a first réseau. But the great lines, those 
which have assumed a definite character, are in no wise 
inferior to French lines. ‘The way, however, is not gene- 
rally so good, but this inferiority is made up by the supe- 
riority of the rolling stock.” 








PRALL’S WATER-LIFTING APPARATUS. 

Tuk apparatus for raising water into the tender tanks of 
locomotive engines, which we illustrate on the present page, 
may be considered as an offshoot from the well-known 
Westinghouse air brake, and it is an arrangement which 
is likely to be of service in a number of situations where, 
on the score of expense, or from Other causes, ordinary 
pumping machinery cannot be advantageously employed. 
Locomotives fitted with the Westinghouse brake are 
provided, as most of our readers are no doubt aware, 
with a reservoir for containing compressed air, the 
supply of air to this reservoir being maintained by an 
admirably designed steam pump, which comes into action 
whenever the pressure in the reservoir falls. According to 
the arrangement designed by Mr. Prall, of Indianopolis, 
U.S., whose plans we now illustrate, the compressed air 
stored up in the reservoir just mentioned is turned to 
account to raise the water from a well by the side of the 
line into the tender tank, the height to which the water can 
be thus raised in a single lift, of course depending upon the 
pressure of air in the reservoir. 

The arrangement will be readily understood on reference 
to the engraving, in which an engine is shown standing by 
the side of a well from which the water has to be lifted. 
At or near the bottom of this well is supported in any con- 
venient manner the closed tank, C, this tank being pro- 
vided with a bottom valve, i, opening inwards, and with 
two pipes, g and A, leading upwards to above the ground 
level. One of these pipes, A, is a rising main for the water, 
and it extends, as shown, nearly to the bottom of the tank, 
C, while the other, g, is an air pipe, and extends as far as 
the top of the tank only. 





PRALL’S WATER - LIFTING APPARATUS. 







































































At its upper end the pipe, g, has a branch which by | 
means of a length of flexible tubing and the union 4, 
(shown to an enlarged scale by the subjoined detail view), 
can be readily put in communication with a pipe on the 
locomotive connected to the compressed air reservoir, B. 
This connexion being made, the engine driver can by merely 
turning the cock, /, allow the compressed air to flow from 
the reservoir, B,{to the submerged tank, C, when it will, by 
pressing on the surface of the water on the latter, force this 
water up the rising main, A, and enable it to be discharged 
into the tender tank. On a sufficient supply of water having 
been raised, the cock, 4, is shut, the joint, 4, disconnected, 
and the compressed air from the submerged tank then 
escaping through the pipe, g, the bottom valve, i, opens, 
and the tank, C, becomes charged ready for another opera- 
tion. 

The union joint, k, employed for uniting the air pipe on 
the engine to that leading to the well, is the same, as far as 
the connexion of the parts and the mode of insuring tight- 
ness is concerned, as that used by Mr. Westinghouse for 
connecting the air pipes of his brake between the carriages, 
and, as we pointed out when describing the brake, it is ad- 
mirably fitted for its purpose. The annexed section of it 
will explain its construction clearly. From this view it 
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will be seen that the two kalves, a and 5, are simply held 
together by the springs, d d, which are fixed to the part, a, 
and clip into a groove formed in the part, 6. The connexion | 
thus formed can be instantly made or broken, while the per- 
fect tightness of the joint is insured by the india-rubber 
ring, c, which lies in a recess turned in the nozzle of the 
part, 6. Small holes placed, as shown, admit the air 
pressure to the inner side of this ring, and it is thus ex- 
panded so as to form a joint, the tightness of which in- | 
creases with the pressure. 





| Messrs. Drysdale and Frazer, of Melbourne ; this pig 
| to have been of excellent quality. A prospectus originally 


The pressure of air in the’ reservoir, B, is usually from 
60 to 70 lb. per square inch; but as the capacity of this 
reservoir is necessarily much less than that of the sub- 
merged tank, the pressure which will exist in the latter on 
the air cock, /, being opened will necessarily be much less 
that which previously existed in the reservoir, B. By the 
continued working of the steam pump, A, however, the 
pressure will be raised again, and, during trials already 
made with this apparatus, water has been successfully raised 
40 ft. Of course much higher lifts may be made if care be 
taken to insure the tightness of the submerged tank and all 
connexions. 

The apparatus we have deseribed can, of course, be ap- 
plied most economically in the case of lines having the loco- 


| motives fitted with the Westinghouse brake arrangement ; 
| but in some instances it may be desirable, even where the 


brake is not used, to fit the engines with the reservoir, B, 
and the steam pump for compressing air, solely for the 
purpose of raising water. The arrangement is specially ap- 
plicable for use in districts where the traffic requirements 
do not render it advisable to incur the expense of a pump- 
ing station, and it is particularly adapted for use in very 
cold climates where ordinary pumping appliances are apt 
to be disabled by frost. In conclusion we may state that 
the apparatus we have described is being introduced in 
this country by Dr. Edward Bishop, of Cintra Park, Upper 
Norwood. 








TasMANIAN IRon.—There is a prospect of a second iron 
company commencing operations without delay on the banks 
of the river Tamar, in Tasmania. Mr. J. Major, C.E., arrived 
recently in Tasmania from Melbourne. r. Major repre- 
sents the Ilfracombe Iron Company, and he proceeded to the 
company’s ground, formerly the property of the late Mr. 
Evans, to make preparations for starting the contemplated 
works. Mr. Major brought with him from Melbourne some 
pig which had been cast from Tasmanian ore at the foundry of 


appears 


issued by the Ilfracombe Iron Company seems to have 
been withdrawn, and the property is now in the hands 
of a few promoters who hold. shares of the value of 1000/. 
each. The intention is to erect furnaces and to proceed 
with the manufacture of pig iron at once. A bell weighing 
210 lb. has been cast from Tasmanian iron ore under Mr. 
Major’s supervision, and has been forwarded to the Universal 
Exhibition at Vienna. 
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THE SOUDAN RAILWAY EXPEDITION. 
(Continued from Page 164.) 

Tue diagram near the foot of the page shows the 
variations in the level of the water of the Nile during 
each month, from averages taken over the years 
1851-55, and indicated by the thick dotted line, the 
fine line showing the result of a second average 





vember the fall is equal to the great rise in July; 
and in December it is reduced to 39in. Thus the 
lowest Nile occurs on the Ist of July, and the 
highest level is reached on the 1st of October, half 
Nile occurring on the Ist of August and the Ist of 
December, The river rises with = regularity 
from the month of July to the middle of August, 
then, as shown in the diagram, its speed is checked, 
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through another series of years. From this dia- 
gram, in which the horizontal lines represent metres, 
it will be seen that from January to April the fall 
each month is 194} in. ; during May and June the 
waters remain almost stationary ; in July the rise 
is sudden, and is equal to 19 ft. 6in. or 20ft.; in 
August it is 6ft. 6in,; in October, 19in.; in No- 








until nearly the maximum level is attained. The 
fall to half Nile is equally rapid, but afterwards 
it is reduced about half an inch a day, until the 
lowest level is reached, and an unvarying height 
is maintained for two months. 
Opposite Assouan is seen a flight of 


— hewn in 
the rock, and forming a Nilometer. 


ese steps 
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range from the highest to the lowest levels, the 
number of steps exposed indicating the height of 
the river. 

Not far from this Nilometer are found the ancient 
granite quarries whence many of the blocks were 
taken to form some of the great monuments. which 
have been handed down as relics of forgotten civili- 
sation. From these quarries came the stone for the 
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colossi and obelisks at Thebes, some of the former 
of which weighed, when perfect, almost 900 tons. 
Evidences are plentiful of past industry in the 
cavities left in the quarries leeds the blocks have 
been removed for colossal structures; and from the in- 
dications that obelisks have been hewn from the 
solid. One still lies here, as when originally quar- 
ried, about 95 ft. long, and tapering almost from a 
point at the top to a base a few feet square. 





Sufficient also remains to show the system of 


quarrying adopted, and to prove clearly how the 
huge blocks employed elsewhere, were first severed 
from the granite rock. The size of block being 
deter- mined and marked out, a series of wedge- 
shaped holes were cut along the line of desired 
severance, the holes being about 5ft. apart, and 
5in. by 5 in. by 24in. When these holes were com- 
pleted, wedges were inserted in each, which being 
driven simultaneously, split the rock approxi- 
mately on the line marked out. This system an- 
swered its purpose, but was of course extremely 
wasteful, while it involved, moreover, a large amount 
of subsequent work in reducing the margin which it 
was necessary to leave in severing the block. 

In some of the quarries higher up the Nile, the 
floors have been worked with an incline falling to- ° 
wards the river, in order to facilitate the removal 
of the excavated blocks, some of which weighed 200 
or 300 tons, Singular evidence of the mode adopted 
in lowering and moving these blocks still exists. In 
convenient places in the sides of the quarries re- 
cesses were cut, as shown in the sketch, vertical 

illars being left, which served the purpose of be- 
ying pins, around which the ropes employed in 
moving the stone were passed. The marks left by 
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these check lines are still visible upon the stone. 
A strange natural formation presents itself not 


only at the first, but also at the higher cataracts. 
Worn in the rock are cylindrical cavities varying in 


diameter from 2 to 8 ft., and as many feet in depth. 
At the bottom of these holes, and worn into aspheri- 
cal form, lie the stone or stones which have pro- 
duced the holes; these are formed by the constant 
attrition of the stones upon the face of the rock, and 
which are set in motion by the action of some rotating 
water current, the movement continuing unceasingly 
until the water of the Nile has fallen below their level, 
then the motion ceases, to be resumed when the 
Nile again rises. These holes, which are abundant, 
may be seen in every stage of production, and in 
many cases the form is extremely regular, some of 
the largest being perfectly cylindrical. 

One of the most interesting subjects connected 
with the country, is the means adopted to promote 
cultivation in the comparatively narrow strip of 
land available for the pu , and which is wholly 
dependent upon the Nile for its water supply. The 
Yooseff Canal is an important feature in the system 
of artificial irrigation; it starts near Soohag, and 
runs along the western side of the Nile valley, form- 
ing generally the. boundary of the cultivated land, 
which lies between the river and the desert, It was 
chiefly used for carrying off the water from the 
flooded land, and is emptied into the Lake El Tar- 

oon, When the supply of cotton was cut off from the 
Dnited States by the civil war, attention was turned 
to Egypt as a profitable field for cotton cultivation, 
and much money was expended in creating new 
and more effective means of irrigation ; stationary 
pumping engines were erected in various localities, 
and a new system, such as had never before been 
dreamed of in Egypt, was introduced. It was, 
however found after a short experience that the 
constant changes which take place in the course of 
the Nile, rendered the sites selected quite unsuit- 
able, so that the machinery erected became almost 
useless ; moreover, the amount of water raised was 
insufficient, and the cost of pumping was very great, 
owing to the enormous price of fuel. This failure 
led to the construction of the Ibrahimich Canal, 
which starts from Siout and extends to Fesha. 
This canal is now being enlarged for the purpose of 
irrigating the sugar-cane growing districts, which 
are now being extensively cultivated. 

In the Delta and other parts of Lower Egypt, two 
crops a year are generally obtained ; here the water 
is raised by steam power to a great extent, where 
the inundation of the Nile does not save the trouble 
and expense. 

Further north, and at low Nile, where the banks 
of the river are so high as to render mechanical 
irrigation necessary, the fertile land, from Thebes, 
or a short distance above it to Khartoom, is tended 
by the majority of the population, which, except 
in towns, follows the pursuit of agriculture, the 
hardest and most constant labour consisting, not 
in the tillage of the ground, but in raising of water 
in sufficient quantity to irrigate it. 

The two native methods most generally employed 
for this purpose are the Zakieh and the Shadoof. 

The first-named machine, which is worked by two 
oxen, isshown in the sketch on the preceding page, 
and with it the greater portion of the land in Upper 
Egypt and Nubia is irrigated. In constructing a 
Zakieh a hole about 20 ft. square is dug in the bank 
of the river, to form a kind of well, over the top of 
which the trunks of palm-trees are laid, forming a 
kind of platform; the outer bearing of a shaft 
carrying a wheel and buckets is formed in a palm 

trunk supported at the ends, as shown in the plan. 
The bucket wheel carries the rope to which the 
buckets or earthen pots are attached, and which is of 
sufficient length to reach below the water level of 
the river, Iwo timber or mud piers support 
another palm trunk, which forms the upper bearing 
for the vertical shaft, on which is fastened a large 
horizontal toothed wheel of the rudest construction. 
Gearing into this is a crown wheel of similar work- 
manship, fastened on the same shaft that carries the 
wheel and buckets. A long spar is lashed to the 
vertical shaft, and to the end of it two oxen are yoked, 


a board being provided for a driver who, seated on 
it, urges the animals upon their monotonous revolu- 
tions. Like most other things Egyptian, the Zakieh 
is of an uncertain antiquity, and must have been 
handed down through almost countless generations 
exactly as it exists to-day. It has probably never 
been improved upon, because had it ever existed in 
a much more imperfect shape, it would not have 
raised water at all. These structures are made en- 
tirely of wood, and generally being out of order, 
produce more noise than work. As, too, they are 
worked incessantly when irrigation is required, and 
are often quite thickly clustered together, it may 
be readily imagined that the natural silence of 
the river is considerably broken, At least 20 per 
cent. of the water is wasted before it is discharged 
from the pots into the channel that carries it to the 
land, and nearly all the power of the animals is ab- 
sorbed in overcoming the friction of the apparatus. 
On the other hand five-year old Arabs, male or 
female, generally fill the post of drivers, and as the 
oxen cost but little to keep, the Zakiehs hold their 
own, being apparently suited to the means and 
ideas of the small cultivators or capitalists. The 
duty of one of these machines in perfect working 
order is, not to speak too accurately, a few 8 
raised 20 ft. high per minute, but it is needless to 
add that few come up to this standard. The main 
channel, into which the water from the Zakiehs is 
emptied; is never placed far from the bank. As a 
rule the land falls slightly from the side, so that 
the distribution of the water is effected by gravity. 
Where the width of land exceeds from a quarter 
to half a mile from the bank of the Nile, wells are 
sunk, perhaps to a depth of 20 ft. through the soil, 
and the water filtering through from the river is 
raised, as already described. This secondary 
system of irrigation occurs, however, for the most 
= far higher up the river, between the fourth and 
fth cataracts, and where the strip of cultivated land 
-extends for more than three-quarters of a mile 
before it joins the sandy plains on the western side, 
(To be continued.) 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iesBrover, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a worse 
attendance on ’Change, at Middlesbrough, than there was 
last week. Very little busi was tr ted, and prices 
were quoted the same as those we gave in our last report. 
The available blast furnaces are kept working as well as the 
difficulties in obtaining materials will allow. Some of the pig 
makers have a great deal of iron to deliver on old contracts. 
The Cleveland Ironmasters’ Association returns for February 
show that out of 135 blast furnaces in the North of England 
128 are in operation. There are 22 new blast furnaces of 
great capacity in course of construction, 16 of which are in 
the Stockton and Middlesbrough district. There is little 
alteration in the condition of the finished iron trade. The 
high prices are, as was expected, restricting business. At the 
end of this month the arrangement pers the wages of 
the ironworkers of the North of England made | the Board 
of Arbitration will terminate, and the question will again have 
to be considered. It is stated that the men intend asking for 
another advance. There isa general belief that the Board 
will settle the question in a satisfactory manner. 


The Coal and Coke Trades.—There is no change in the 
state of the coal and coke trades. The partial suspension of 
iron making in the north does not appear to have made much 
difference in the total demand for fuel, and prices are, 
therefore, maintained. 

The Strike at Messrs. Hopkins, Gilkes, and Co.'s Works. 
—The iron moulders of Messrs. Hopkins, Gilkes, and Co., 
engineers, Middlesbrough, are still on strike. Nothing 
further has been done towards settling the difference between 
masters and men. 

The Ironstone Miners and their Wages.—The Cleveland 
ironstone miners, who, it will be recollected, got an advance 
of wages towards the close of last year, have decided to ask 
for another advance. A meeting of the council of the Cleve- 
land Miners, Association was held at Brotton on Monday, and 
they recommended that the miners apply for an increase of 
2d. per ton and 10 per cent. day wages. This week a circular 
application is to be sent to the various owners of mines, ask- 
ing for the advance. The masters will probably hold a meet- 
ing in the course of a few days. 

Engineering.—The various engineering works in the north 
are well occupied, but new orders are not so plentiful as 
could be desired. There is considerable pressure for the de- 
livery of marine engines, which are being built at Stockton 
and Newcastle. 

Shipbuilding.—The shipbuilders state that high prices are 
restricting orders, but they have work on hand which will 
keep them going for some time to come. 

The Cut Nail, Bolt and Nut, and Wire Trades.—In the 
cut nail trade there is great briskness. Prices have advanced 
and are a to be higher. The demand for bolts and 
nuts exceeds the 


wer of supply, and prices are therefore 
very firm. At Middlesbrough Cleve Bolt and Nut 


Company have work on hand which will keep them fully 








going for the next half year. 





Station at Middlesbrough.—The North- 
mpany have decided to spend 90,0002. in 
ion and ing subways at Mid- 


te the 


A New Rai 
Eastern Railway 
building a new railway station 
dlesbrough. Mr. Peachey, of Darlington, 
plans of the new station, which, when com: , will be one 
of the handsomest and most convenient in the North of Eng- 
land. The’station will be built on the site occupied at pre- 
sent, and will be 300ft. long. There will be an up anda 
pend — each with a distinct set of offices, so as to 

ivide the growing traffic. At the dangerous level 
railway crossing in ey near the station, there will 
be a large subway for all kinds of street traffic. 





NOTES FROM THE SOUTH-WEST. 


Steam Coal at Navigation.—It is stated that the Ocean 
Steam Coal Geepeny is about to sink down to the steam 
coal in the neighbourhood of Navigation. The place is well 
ada for such an undertaking, being not far from the port 
of Cardiff, while it is situated on the line of the Taff Fale 
Railway Company, and not more than a mile and a half 
from the Great Western Railway junction at Quaker’s Yard, 
whete traffic is exchanged for Birkenhead, London, &c. 


Thé Bite Docks—The imports into the Bute Docks, 
Cardiff, in February, amounted to 50,321 tons. In this total 
pit wood figured for 10,760 tons, and ores for 27,214 tons. 


South Wales Atlantic’ Steamship Company.—The Pem- 
broke, steamer, the second vessel ‘idenaing to the South 
Wales Atlantic Steamship ro arrived in Penarth 
Roads on Monday about 7 am. The Pembroke left the 
“ Tail of the Bank” at 5 p.m. on Saturday, and the superin- 
tendent of the company came round from the Clyde in her. 
The Pembroke brought several hundred tons of gas coal for 
the Cardiff — Company and the Bute Gas Company. 
She entered the Bute Basin about 6 p.m. on Monday, 
amid hearty cheers from a large crowd of spectators who lined 
the pierhead and entrance to the basin. 


Bristol Water Works Company.—The directors of this 
company have decided to recommend to the proprietors at 
the annual general meeting to be held on the 29th inst., a 
dividend of 26s. share on the original 25/. shares, which, 
with an intermediate dividend of 24s. per share paid on the 
15th of October, will make a dividend at the rate of 10 per 
cent. per annum _, the original share capital for the year 
ending December 31, 1872. 

Train Mileage on the Great Western.—In the half year 
ending January 31, 1873, the distance run by passenger 
trains on the Great Western Railway was 4,313,806 miles ; 
and that traversed by goods and mineral trains was 5,073,008 
miles; making an aggregate of 9,386,814 miles. In the half 
year ending January 31, 1873, the passenger trains ran 
——— miles, and the goods and mineral trains, 4,675,474 
miles. 

Wagon Works at Cardiff—Negotiations are stated to be 
in progress for transferring the railway wagon works of Mr. 
W. Sneezum, East Moors, Cardiff, to a limited liability com- 
pany. 

Labour in South Wales.—The great strike in South Wales 
may be said to have terminated to a iderable extent. 
Work has been resumed by the ironworkers at Nantyglo and 
Blaina, Tredegar, Ebbw Vale, &c. Mr. Halliday, speaking 
at a mass meeting of colliers at Dowlais, on Monday, inti- 
mated that the executive of the Amalgamated Association of 
Miners was prepared to recommend the men to resume work 
upon the December rate, if the masters would make the con- 
cession. On the other hand, the Ebbw Vale and Aberyschan 
colliers have passed a resolution declaring that at the close 
of the present month they will not go to work except at an 
advance of 5 per cent. 


Great Western Steamboats.—The steamboat service of the 
Great Western is being rather materially extended. In the 
half year ending January 31, 1873, this department of the 
company’s operations involved an outlay of 22,9301. as 
ge with 34761. in the corresponding six months of 

871-2. 


Maesteg Valley—The present activity of the iron works 
and collieries of this district, and the operations already 
commenced by two new companies for opening collieries in 
Spelter and Llangynwyd Middle, seem to promise a brilliant 
industrial future for Maesteg Valley. A large area of land 
near Lletty Bronga has been purchased by an important firm. 
A pit is being sunk, and arrangements are being made for 
opening an extensive colliery. Important extensions are 
gueueting in the new Dyffryn Colliery, at Spelter. Men 
are busily ae gg blow in the old works’ furnaces, the 

operty of the Liynvi, Tondu, and Ogmore Company. 

ese furnaces have now been idle for thirteen years. an 
additional mill has been recently constructed in the Llwy- 
darth Tinplate Works. 

The Tinplate Trade.—There is little change to note in this 
trade. Operations are carried on as actively as the supply of 
raw materials will permit. 

Wages on the Great Western—The wages paid to the 
locomotive men on the Great Western Railwa outes Se 
half-year ending January 31, 1873, amounted to 92,7171. 
In the corresponding six months a | January 31, 1872, 
the corresponding wages absorbed 81,2767. The platelayers’ 
wages also increased during the last year to the extent of 
12,1307., and there was an augmentation, of course, in the 
wages of guards, porters, &c 











Witper’s Puycuine anp Suearine Macuinz.—In des- 
cribing this machine in our number of January 17th last 
(vide pose 40) the address of Mr. Wilder was wrongly given 
as “Maiden, Connecticut.” The correct address is «West 
’ 


Meridian, Connecticut.” 
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branch office in the United States. Communications 
may in future be addressed to MR, GEORGE EDWARD 
Harpina, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mz. CuaRtes GiL- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING” from this 
Office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
for this Journal (delivered post free) will also be 
received by Mr. Harvina, at the New York office 
above mentioned, at the rate of $9.30 present 
currency. 








NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 18th, at 
8 P.M. Continued Discussion on “ The Indian Railway Gauge.” 

METEOROLOGICAL SOCIETY.— Wednesday, the 19th inst., at 7 P.m., 
at the Institution of Civil Engineers, the following papers will be 
read: “On some Results of Meteorological Telegraphy,” by 
Robert H. Scott, M.A.,F.R.S. “On the Barometric Depression of 
January 24th, 1872,” by William Marriott.” 
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We publish with this number a lithographed sheet of the 
Fairlie locomotive, ‘‘ James Spooner.” 
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NARROW GAUGE RAILWAYS. 

THE discussion at the Institution of Civil Engi- 
neers upon railway gauges, protracted far beyond 
the ordinary limits of such discussions, and still un- 
finished, gives proof of the lively interest taken by 
the profession in the important and radical changes 
which have of late forced themselves into established 
practice, despite the keen and determined resistance 
offered by prejudice and self-interest to the change. 
Etiquette prevents us from criticising the argu- 
ments advanced at the Institution on both sides of 
the question, but we think that the present oppor- 
tunity may be a seasonable one to consider some of 
the aspects of the gauge question, and if possible 
to throw some light upon a subject which has been 
much obscured by advocates and antagonists, 

The broad questions at issue are : 

1. Whether railways, having a gauge materially 
narrower than the almost univ 4 ft. 8} in. iy 
from 3 ft. 6 in, to 3 ft.), can be constructed with a 








considerable economy, and possess, when built, 
ample capacity for all ordinary requirements of 
traffic, whilst at the same time, a sensible saving 
in traffic management, repairs, and maintenance is 
effected. 

2. Whether, if these alleged advantages are de- 
monstrated to be characteristic of narrow Penge 
lines, they are of sufficient importance to justify the 
introduction of such lines as a secondary réseau in 
a country where railways of a wider gauge alread 
exist, but where distances are great, traffic anal, 
and pecuniary resources limited. 

8. Whether, even supposing all the advantages 
claimed for narrow gauge to exist, it would be 
justifiable, for military reasons, to adopt it as a 
secondary "per in a country already partially 
53, pare with railways. 

narrow gauge railways fail to possess the 
preliminary advantages of saving in first cost, if 
they fail in capacity, and cannot be worked with 
economy, then it is clear that there is all reason 
for adhering to the results which the half-century’s 
practice of railway engineers has given us. 

On the other hand, if the first alleged advantage 
only exists in a feeble degree, and the others do 
not exist at all, then it is clear that only under 
very special and isolated circumstances would it be 
justifiable to construct railways of a gauge differing 
from that common to a country or district, thus 
involving the necessity of a break of gauge. 

With regard to the first point, as°to the saving 
that might be effected in the construction, we may 
refer to the reports which have, from time to time, 
been prepared by eminent engineers upon the 
subject, and to the actual experience gained in 
the construction of narrow gauge railways. And, 
first, we may refer to the able and carefully-con- 
sidered report of Mr. John Hawkshaw, addressed, 
in 1870, to the Eastern Bengal Railway Company. 
In this report Mr. Hawkshaw estimates, with the 
utmost detail, all the saving that is to be effected 
in the construction of a 3 ft. 6in. line, as compared 
with one of 5 ft. 6in., and of the standard type of 
construction, The different elements and extent of 
economy are summarised by him as follows: 


per ea 
Earthwork ... ove tee 100 
Bridges ove ove e ew. 800 
Engines (1 way ow ey eo» 1000 
ngines (1000/. per engine and averagi 
one engine for every fre miles) ... at 200 
Carriage and wagons... ove ooo ove ane 
Stations * ove see toe - 
Land ... ose - 966 ees <chtend 10 
Average saving by introducing the sharper 
equivalent curves ... eee om ee ~- 200 
Total saving on first cost... eo. 1810 
Saving in maintenance and renewal of 
permanent way at 501, oak mile, if 
capitalised at 20 years’ purchase... +» 1000 


Total oes ‘04 «. 2810 
Further hé details the saving that may effected 


os | DY adopting alight 5 ft. 6 in. gauge, with rails weigh- 


ing 45 lb. a yard, the same as for the 3 ft. 6 in. gauge. 
This account stands as follows : 


£ 

Bridges eve ‘ eee 250 

Permanent wa ove ove 800 

Engines as before «. —... oe 200 

Total saving in first cost ... ss» os. 1250 

Saving in maintenance of renewals of 

manent way, same as before (except al- 
lowance for shorter sleepers and less 
ballast) if capitalised at twenty years’ 

purchase... one ose soe ove 800 

, ‘ 2050 

So that by this showing there should be abso- 


lutely a saving of 2810/. a mile in the one case, and 
7607. a mile in the other. But there exist other 
sources of economy than those enumerated, which 
go to the construction of a truly economical line. 
In a narrow gauge road the gradients should ap- 
proximate more closely to the natural surface, 
cost of carriages and wagons should certainly be less 
than those of the standard type, stations should be 
less costly, and the price of sleepers would decrease 
in a far greater ratio than theirlength. Mr. Fairlie 
has pointed this out in his ‘‘ Battle of the Gauges 
Renewed,” where he states that at the current prices 
last year the cost per mile for sleepers for a single 
track was 281/. 12s. on the 4 ft. 84 in. gauge, as com- 
pared to 88/. on the 3ft. 6 in. gauge. 

It gives us great pleasure to refer to these care- 
fully worked out conclusions of Mr. Hawkshaw, be- 
cause, although he arrives at a conclusion adverse to 








the introduction of a narrow gauge in India, chiefly 


on account of the alleged evils of a break of bs 
his evidence is so clearly recorded, and so carefully 
given, that it cannot be gainsaid or misconstrued. 

Mr. John Fowler, in his report to the Indian 
Government, also entered very minutely into the 
actual saving to be effected with a 3ft. 6 in. line, as 
compared with one of 5 ft, 6in., the weight of per- 
manent way being the same in each ,case, and his 
estimate entirely corroborates that of Mr. Hawk- 
shaw, although he found a somewhat greater 
saving, namely, 854/. per mile, the difference being 
explained by the different nature of the country 
through which the line for which his estimates were 
proposed, passed. f 

The items of saving shewn by Mr, Fowler to 
exist in the 3 ft. 6 in. gauge as compared with a 
light 5 ft, 6 in, are as follows : 


per aie 

Earthwork eve ove ove we 87 
Bridges ... uM oe » 88 
Permanent way... re ae .. 12 
Stations .., soe i ove “ 67 
Rolling stock ... Sep ar ove oo: 13 
Cuttings, &. ... ooo ese AO 

875 


This estimate includes one engine for each 4.8 miles 
of line, and 2.5 vehicles for the broad, but rather 
more than 4 per mile for the narrow gauge. 

Mr. Hawkshaw and Mr. Fowler's conclusions 
thus entirely confirm the statement made by Mr. 
Thornton in his paper, recently read before the 
Institution, that the saving to be obtained by the 
adoption of a metre gauge in India, instead of light 
railways of the standard width, would be 1000/. a 
mile, including the capitalised value of the saving 
in annual repairs, 

Turning now to the results obtained in actual 
practice, we find that Mr, Carl Pihl, speaking from 
a long experience, says : 

**] believe that it may be stated generally that 
the narrower gauge can be built for, say, one-third 
less.” Again, Mr. Charles Douglas Fox says, ‘* The 
difference in cost between the two gauges is made 
up chiefly of the items of earthwork, bridges, cul- 
verts,. ballast, and sleepers, and in the first and 
most important item, a large saving is effected by 
the use of sharper curves than would be advisable 
on a wider gauge.” The estimates prepared for the 
Toronto, Grey, and Bruce Railway of Canada for a 
light 5 ft. 6 in. and a 3 ft, 6 in, line, were respectively 
18,000 and 13,000 dollars a mile, showing a saving 
of 5000 dollars, or 1000/, in favour of the narrower 
gauge. This agrees accurately with the estimates of 

. Hawkshaw, Mr. Fowler, and Mr. Thornton. 

The economy in first cost, which may therefore 
be any assessed at 1000/. per mile, is certainly no 
inconsiderable saving, representing as it does some 
20 per cent. on the cost of the light 5 ft. 6 in. type 
oo by some persons for the Indian extensions. 

e shall have to consider further on, whether rail- 
ways of this latter class, if constructed, would not 
form almost as effective a break of gauge as the 
3ft. 6 in. gauge would cause. Assuming that this 
is the case, the fact remains that those antagonistic 
to narrow gauge urge the expenditure of an addi- 
tional 20 per cent. on first cost to retain the waste- 
ful capacity that may be, but is not, obtained on 
the broader gauge, in Indi 

Of course it is admitted universally that a certain 
saving may be effected by the narrower construction 
and although the principles of economy involv 
have been sug; by what Mr. Bidder is pleased 
to call the genius of folly, because, we presume, they 
are somewhat in advance of his time and mymrr 4 
the fact remains substantiated by such men as Mr. 
Hawkshaw and Mr. Fowler, and are borne out by 
the actual experience of a thousand miles of railway, 
that the saving claimed is obtained without any re- 
duction in res efficiency as regards carrying 
capacity. d how important this saving is, may 
be realised by a moment’s consideration of the con- 
dition of our colonies, and of nearly all new 
countries where the railway has been only 

ially yy In such countries it generally 
ppens, as in the case of India and Australia, that 
long distances have to be traversed to connect pro- 
ducing districts with commercial centres, so that of 
necessity the railway réseau must comprise an ex- 
tended mileage. t possible arguments can be 
advanced to justify the construction of lines which 
shall cost at least 1000/. a mile more than is neces- 
sary, to the serious detriment of a country, and the 
retardation of its progress. No amount of special 
pleading can justify such a course, and for our own 





part we should consider that the advocates of broad 
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uge at any price would do better to avow boldly 

t the innovation they combat is against their 
principles—and interest—and that therein lie the 
great evils of narrow gauge. 

We may perhaps repeat what we have already 
advanced on several occasions upon this subject. 
It is admitted by opponents, as we have said, that 
a slight saving is to be effected in the narrower type, 
due to thereductionin central width carried upwards 
through the earthwork, ballast, and sleepers, into 
the rolling stock ; but this is all. Now we have no 
doubt that if a narrow gauge road was given to any 
good thoroughgoing broad gauge man to build, it 
might be made to cost even more than—for example, 
the Bombay, Baroda, and Central India has done, 
if only to vindicate a principle. But with such men 
as Carl Pihl, General Palmer, and the like, the case 
would be very different, such are essentially narrow 
gauge engineers, who cut down expenditure to the 
utmost, not only by reducing the width between 
rails, but by the most careful location, by the 
adoption of steep gradients, and sharp curves, which 
reduce the extent of works required, by probably 
a little boldness and ingenuity ; in short, by economy 
in every way. And it is by the exercise of judg- 
ment and engineering skill, combined with strictly 
economical views, that the total saving is effected. 
Reduction in gauge is an important feature of 
tho whole, but still it is only one characteristic 
that goes to make up the narrow gauge type. 
Monumental engineering is too costly for new 
and poor countries, except in such few instances 
where it is rendered necessary, and experience 
has shown us that too many of our engineers— 
as in Victoria for example, where the most glaring 
examples exist—have crippled by extravagance the 
resources of the countries which they had been paid 
to develop; and some of the men who are now 
loudest in their denunciation of economical narrow 
gauge railways are those who have been most 
culpable in this respect. 

And that the same policy has been carried into 
Indian railway practice is admitted and regretted by 
several of those who have themselves taken no 
unimportant part in Indian railway construction, 
but who now reproach the Indian Government 
with having permitted such extravagance to exist 
through so many years. 

Lord Mayo’s views upon this subject were very 
clearly expressed in one of his letters, which was 
read in the House of Commons during the debate of 
last Friday : 

Ihave no doubt that our decision on the gauge will be 
very much attacked. The truth is, as regards India, “cheap 
railways or none,” and I would rather do without railways 
at all than incur the future risk of that normal increase of 
expenditure, and consequently of taxation, which is our only 
real danger in India. e cannot, therefore, dig deeply into 


the people’s pockets. I say, then, let us have railways, that 
4 us, or no railways at all, if their effect will be to add 


will 
100,0000., or 150,000L every year to the permanent debt of 
the State. I have no hesitation in expressing a most de- 
cided opinion in this matter, and fighting for it, because it is 
one that is not in any degree a commercial or engineering 
uestion. It is a question of high policy, which I am better 
able to judge than the merchant or engineer. The 8 ft. 3 in. 
uge will give us all we want for years, and will save us, 
ereafter, from financial and political difficulty. 

Probably no person was better able to judge of 
the political requirements of India than the late 
viceroy, and the attempt made in the House the 
other evening to upset his verdict by bringing the 
weight of Parliamentary opinions to the aid of those 
so freely being expressed on the same subject at the 
Institution, was an ingenious, though scarcely per- 
haps a creditable piece of strategy ; the effort was, 
however, so easily defeated, and elicited such de- 
cided expressions of approval at the adoption of the 
metre gauge for India, that there is much room for 
congratulation that the discussion was provoked. 

There is not, indeed, the slighest reason for ap- 
prehension that the decision of Lord Mayo will , 
reversed, or his policy of economy in railway con- 
struction interfered with. No Government, we 
should imagine, would be unwise enough to sanction 
an expenditure in India of 10,000,000/. in excess of 
what is absolutely required. 

That such a saving in the first cost of the ten 
thousand new miles of line can be effected has been, 
we think, clearly shown. it remains to be seen 
whether these lines, when built, will have sufficient 
capacity for all civil and military purposes, whether 
they can be worked with marked economy, and 
will present no serious difficulty arising from break 
of gauge. The questions referred to at the be- 
ginning of this article we must consider next week ; 
their favourable solution is a matter of but little 
difficulty. 





THE DEFENCE OF THE ROYAL GUN 
FACTORIES. 

CapTaIn JONES, R.A., a young officer of some 
parts, who, after two years’ study in the Advanced 
Class, has been attached to the Royal Gun Fac- 
tories, entered into a chivalrous defence of his de- 
partment and its products at the Royal United Ser- 
vice Institution on Thursday, 6th inst. Woolwich 
guns were described as unexceptionable, and the 
practical gunners who object to their ‘“ slowest 
velocities,” their small endurance, their projectiles 
which cannot be refired, and their deficient shell 
power were duly castigated. Captain Jones’s strong 
points were the accuracy and range of Woolwich 
guns. Now, nobody objects to them on those two 
scores. The late Director-General of Naval Ord- 
nance laid down six admirable rules for judging of 
the value of heavy guns, in which he classifies ‘‘ ac- 
curacy” and “ extensive range” as the two least im- 
portant qualities in a naval gun, He says, ‘‘ any 
of the systems of rifled ordnance which have been 
tried with any degree of success, possess sufficient 
accuracy for ordinary warfare.” ‘The late Naval 
Director then classed ‘‘ accuracy” as fifth in order 
of value, and even then only ‘“ with a low trajectory, 
especially at ranges under 1500 yards.” ‘ Of ex- 
cessive range,” the late Naval Director observed 
that ‘‘the circumstances under which the increase 
of range will be found necessary will be of rare oc- 


currence. This quality is, therefore, not a necessity for | gun 


naval ordnance.” Captain Jones could not, how- 
ever, claim for Woolwich guns that their accuracy 
and range is greater than that of other well-rifled 
ordnance, but that they are ‘‘ wonderful.” But 
why ‘“‘ wonderful,” if any other system does quite 
as well, if not better, in these subordinate parti- 
culars? We may, therefore, dismiss these two 
points from consideration. 

Then Captain Jones eulogised the powers of 
penetration of the Woolwich Infant. No other 
gun in the world had ever achieved such wonders. 
None had ever driven its shot through 18 in. of iron. 
Captain Jones did not tell us what other 35-ton 
rifled gun had ever been aimed at such a target. 
“‘ Penetrating power up to 1200 yards,” is regarded 
by the late Naval Director-General as the second 
quality in order of importance in a good gun. Now 
penetrating power can be calculated almost as cor- 
rectly as horse power. The diameter and weight 
of the shot being fixed, the penetrating power 
varies as the squares of the velocities. Is then the 
velocity of the shot from the ‘‘ Infant,” as at pre- 
sent rifled, the maximum to which, under any other 
system of rifling it might attain? If so, then the 
jubilation about this young prodigy is intelligible. 
But it could be shown that a mere change in the 
rifling would so increase the velocity of the shot, 
that a 25-ton gun would be as powerful a batterer 
as the 35-ton gun. If, then, the same sized hole 
could be driven to the same depth by a gun 10 tons 
lighter, ships of war could do much more perforat- 
ing work with the same weight of ordnance. 
Weight and work must be compared together. The 
late Ordnance Select Committee, in recommending 
the present rifled system, expressly say that it ‘‘has 
decidedly the lowest velocities,” and as the pene- 
trating powers varies as the squares of the velocities, 
it is quite obvious that if the 35-ton gun can per- 
forate 18 in. iron now, it could perforate some extra 
inches if its velocities were not ‘decidedly the 
lowest.” ‘Decidedly the lowest velocities” must, 
other things being equal, mean “decidedly the 
lowest” perforation. 

Captain Jones fought shy of endurance. This is 
the quality which the late Naval Director-General 
esteemed the first in importance. True, Captain 
Jones told his audience that no Woolwich gun had 


e| ever ‘‘ burst explosively on service,” although some 


10,000 of them were issued. Now, no Woolwich 
gun ever has fired a single shot ‘on service” i.e. 
before the enemy. And the mass of these 10,000 
guns are never loaded with anything more destruc- 
tive than white lead and tallow. A table of the 
largest number of rounds fired from some thirty- 
three guns was exhibited. It was noteworthy that 
no 35-ton gun graced the list, and that of the 25- 
ton guns not one had fired 400 rounds. Now, the 
work of guns is usually counted by thousands of 
discharges, and it is noticeable that in a second 
table exhibited of guns rifled, not on the Woolwich 
but on the Armstrong breechloading system, the 
endurance was counted in thousands of rounds. 
But though no Woolwich guns have been employed 
‘* on service,” some have ‘ burst explosively,” quite 
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as many as of those steel guns which Captain Jones 
condemned. The complaint, however, is not that 
they endanger their crews, but that they are so 
easily disabled internally that in the day of battle 
ships may become disarmed, and that after they are 
thus carried helplessly into a hostile port, the enemy 
may remove the fault, rifle the gun properly, and 
send the same weapon forth to do battle against 
ourselves. 

Perhaps the strangest part of the Royal Gun 
Factories’ defence, was that of the accelerated twist. 
There are some quarter of a hundred different 
natures of rifled ordnance in the British service. Of 
these, some half-a-dozen guns, have their grooves 
cut at ever-changing angles; whilst the great ma- 
jority have the same angles of twist throughout 
their bores, and hardly two of the whole batch have 
the same angle of spiral, so that even when the 
calibres are alike, as in the 12-in, guns of 25 tons 
and of 35 tons, the ammunition is not interchange- 
able. The question raised is not so much which of 
these 25 different groovings are right? but whether 
the fixed angle of rifling on the iron shot should be 
received in a fixed angle of groove in the gun? That 
is to say, whether the male screw being of one 
pitch, the female screw should be of a variety of 
— Captain Jones, as the exponent of the 

Royal Gun Factories, warmly supported the idea 

that a fixed angle of rifling in the shot should be 
received in an ever-changing angle of groove in the 
Not content with speaking on the defensive, 
he attributed ignorance and a good many other bad 
qualities to those who held that the angles of rifling 
on the shot and in the bore should coincide. Cap- 
tain Jones forgot that some eighteen or more 
natures of guns in the British service were or 
are rifled with the uniform twist which these so- 
called ignoramuses advocate. And who are these 
ignoramuses who prefer the uniform twist for iron 
shot in rifled guns? First, we have the present most 
able Director of Artillery, who himself filled the 
chair when Captain Jones lectured. When brass 
guns rifled on the Woolwhich system, but with 
uniform spirals, were ploughed up os the studs, why 
did not General Adye order the increasing spiral to 
be applied tothem? If, as the mathematicians tell 
us, the strain on the studs is only one-half in the 
latter twist, why did not the Director of Artillery 
order the increasing spiral to be used? A large 
stock of brass guns are rendered useless because 
they wont stand studs in an even twist. Plainly, 
either General Adye does not believe in the relief 
afforded by an increasing spiral, or he is much to 
blame, if believing in it, he allows the country to 
lose the use of its large stock of brass s. Again, 
the Director of Artillery has lately introduced two 
new field guns. Neither of these new guns have in- 
creasing spirals, so we must place him first on 
Captain Jones’s list of ignoramuses. Then comes 
Sir William Palliser, who has built many guns, but 
— uniform spirals to them all. ‘True, Sir 

illiam has read the story of the monkey who em- 
ployed the cat’s paw to draw the nuts out of the 
fire, and accordingly he unceasingly urges the Royal 
Gun Factories to apply the unceasing spiral to 
their guns, though he is far too wise to employ 
it in own. Captain Jones’s next ignoramus 
is Sir William Armstrong. That gentleman has 
experimented upon and introduced a great variety 
of rifle systems, all of which have, however, 
now become obsolete. Yet with all his ingenuity 
and resource, his fertility of invention and boldness 
of application, Sir W. Armstrong never employed 
an increasing spiral himself. Colonel Owen, Pro- 
fessor of Artillery, in his Modern Artillery, cau- 
tiously condemns the increasing spiral. Sir Joseph 
Whitworth, our ablest mechanician, Mr. Lancaster, 
the clever gunmaker, who once employed ever- 
changing angles, Mr. Lynall Thomas, the able ex- 
perimental artillerist, and Captain Scott, the first 
naval artillerist of the day, and indeed almost every 
practical gunner, adheres to the even twist when 
discharging rigid iron cylinders from steel bores. 
All these Captain Jones classified as ignoramuses ; 
asking them to bow all their mechanical knowledge 
and artillery experience before. certain inexperi- 
enced mathematicians who have failed to com- 
prehend what are the various mechanical forces 
operating upon the shot and bore. And on what 
grounds? Captain Noble, one of the ablest of these 
mathematical advocates, expressly states that ‘‘ the 
force required to give rotation was generally only 
a small fraction of that required to give translation,” 
viz., 24 per cent., in the case of the uniform twist. 
And that ‘the increment of gaseous pressure (that 
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is, the increase of bursting force) due to rifling was 

uite insignificant.” Proceeding to investigate this 
« gmall fraction” and this ‘‘ quite insignificant” incre- 
ment of powder pee Captain Nobledemonstrates 
that the ‘‘ small fraction” of mechanical pressure on 
the stud is reduced about one-half, and that a powder 

ressure of 19.7 tons on the square inch in the 
chamber is diminished .12 of a ton by the substitu- 
tion of accelerating even twists in stud-rifled guns. 
This is the whole philosophical saving claimed by 
Captain Noble in the Philosophical Magazine of this 
month, as quoted by Captain Jones, speaking for 
the darling of the Royal Gun Factories. And it is 
on this philosophical saving of force in an 18-ton 

n throwing a 400-lb, shot with 85-Ib. powder 
charge, that Captain Jones, speaking for his de- 
partment, questions the intelligence of those who 
refuse to admit the correctness of even this ‘‘ small 
fraction” or this ‘‘ quite insignificant” increment of 
pressure. Inasmuch as the rotation of the projec- 
tile originates from a blow on the stud and not 
from a mechanical pressure at all, it is evident that 
the force of that blow depends upon the space the 
shot has travelled through before the stud comes 
into “ driving” bearing. So that the very opening 
stage of the mathematical investigation is based on 
a transparent fallacy. The velocity of the 400-Ib. 
shot when bringing its rear stud into driving bear- 
ing is, in the case of the uniform spiral with powder 
charges, 80ft., and in the increasing spiral it is 
500ft.; and when bringing the front stud into 
“driving” bearing, in the latter spiral, it is 1350 ft. 
Let Captain Noble square these velocities and he 
will come to a truer evaluation of the “ parabolic 
system of rifling.” 

The charge against the Royal Gun Factories is 
that the guns they produce are capable of far greater 
endurance, perforating force, and shell power, than 
that to which they are crippled by a wrong system 
of rifling. Though the able and gallant defender, 
who pleaded the case of his department with so 
much learning and ability before the Volunteer and 
Militia Artillery at the Royal United Service Institu- 
tion, failed to shake the force of this charge, we 
must congratulate his hearers on receiving so clear 
and full an exposition of the constructive details of 
the weapons which they are enrolled to wield. 








RAILWAYS IN AUSTRALIA. 

Tere has been rather more doing of late in the 
matter of Australian—or rather, as we should say, 
Australasian—railways ; and some improvement has 
resulted in consequence in the Antipodean demand 
for British railway iron, which was shipped to the 
Australias in 1869 to the extent of 23,329 tons; in 
1870, to the extent of 8691 tons; in 1871, to the 
extent of 14,110 tons; and in 1872, to the extent 
of 25,091 tons, in spite of the enormous price which 
rails attained in the closing months of last year. 
The value of the 25,091 tons exported last year was 
computed at 291,137/.; and, under all the circum- 
stances, it is not surprising to find the inhabitants 
of Tasmania, Australia, and New Zealand applying 
their energies to the development of local metal- 
lurgical industry. In New Zealand a committee 
appointed by the colonial legislature has brought 
up a report upon the ores of the colony, and has 
recommended that a bonus of 5000/. should be given 
for the production of the first 1000 tons of pig iron 
made in the colony. Another bonus of 1000/. is 
recommended for the production of the first 100 tons 
of steel made from the titaniferous sand of Taranaki. 
It is, of course, easier to promise these bonuses than 
to obtain them ; still the offer of them may be taken 
as an indication of the earnest desire of the New 
Zealanders to obtain rails at a cheap rate. Few 
countries in the world possess more varied resources 
than New Zealand, and no country stands more in 
need of railways. Two or three years since, the 
New Zealand Government matured a railway policy, 
and a commencement has actually been made with 
some few sections, but calculations prepared as to 
the cost of these lines have been disorganised and 
falsified by the enormous increase in the price of 
iron in England. New Zealand has also experienced 
the influence of the rise in the price of labour in 
many other parts of the world, so that the New 
Zealand railways which have been undertaken will be 
much more costly affairs than had at first been con- 
templated ; and it is not at all impossible that unless 
the New Zealand Government can obtain cheaper 
supplies of native iron, it may be compelled to post- 
pone—or, at any rate, to curtail—its work of railway 
development. ‘The same influences which adversely 
affect New Zealand railways are also felt, of course, 





in Victoria. This great Australian settlement does 
not possess iron so far as is at present known, and 
it is only recently that a commencement has been 
made with coal mining in Gipps’ Land; but if the 
Victorians have no iron po but little coal, they 
have no ordinary stock of energy and no incon- 
siderable stores of capital, so that they can readily 
work coal and iron in ‘Tasmania, which lies invitingly 
within their reach. Accordingly we find that Vic- 
torian capitalists are seriously contemplating the 
utilisation of the iron which Tasmania undoubtedly 
peeetees, while Tasmanian coal will also, it seems 
ikely, be worked on a far greater scale than here- 
tofore. Finally in New South Wales another at- 
tempt is about to be made to turn to account the 
Fitzroy iron mines in that colony. It is a good ten 
years since these mines were last brought under 
public notice. They were then to do wonders in 
connexion with the development of railways in the 
oldest of the Australian colonies ; but the engrossing 
nature of other Australian industries, and the diffi- 
culty experienced in providing the necessary capital, 
have prevented thus far the realisation of the san- 
guine promises made in 1862 or 1863: Now an effort 
is to be once more put forth to secure their fulfil- 
ment, and this time, it would appear, with more 
chances of success, since New South Wales has not 
only grown richer and more populous, but also owes 
much of its present prosperity to the importance 
which local mining industry has, in one form or 
other, now attained. 

The success which has thus far happily attended 
the great overland telegraph, so bravely undertaken 
and so perseveringly carried out by the Government 
of South Australia, has led some daring South 
Australian spirits to agitate for the construction 
of a great overland Australian railway also. But 
such an enterprise—especially with rails at 12/. or 
13/. per ton—is, to say the least of it, premature. 
It may come 20 or 30 years hence, but at present 
there is neither capital with which to make it nor 
traffic to support it when made. We may, there- 
fore, dismiss this project as chimerical for the 
present. The principal ‘“ overland” undertaking 
now on hand in the Australian group is the 
Tasmanian Main Line Railway. This line being a 
much smaller work—its length not exceeding 100 
miles—will doubtless be carried through, although 
the late unhappy Northfleet catastrophe, and the 
sluggishness which characterises Tasmanian life and 
Tasmanian affairs generally, mayinvolve considerable 
loss of time. The Tasmanian Government has 
given a guarantee of interest for a good long term 
of years, and the line is one of undoubted public 
utility, so thatfew apprehensions need be entertained 
of its ultimate completion. At present Tasmania, 
although erected into a British colony so long 
since as 1810, has only one railway, the Launceston 
and Western; and even this line was recently 
closed as it did not pay its working expenses! It 
has since been reopened, and with a careful utilisa- 
tion of her great natural resources, a persevering 
development of public works, and a steady cultiva- 
tion of a judicious immigration, Tasmania—long 
the ‘“‘sleepy hollow” of the Australias—may yet 
become a great centre of life andindustry. Western 
Australia, although founded in 1829, a year in which 
the Manchester and Liverpool line was progressing 
to its marvellously successful development, has at 
present not a single railway. Western Australia 
has long outdone ‘Tasmania in respect to sluggish- 
ness and depression ; but even Western Australia 
has become seriously impressed with her imperative 
need of railways, and resolved apparently to have 
them, she has been employing a Mabon engineer 
to make the necessary surveys. 

New South Wales, the oldest and one of the most 
vigorous of the Australian settlements, has to re- 
joice in the novel fact of the existence of a surplus 
in the Colonial Treasury ; and accordingly the New 
South Welsh authorities have resolved to proceed 
with extensions of the three great lines which they 
have been laboriously and painstakingly building 
- The Southern is to be extended to Wagga 

agga (made temporarily famous in Europe in con- 
nexion with the interminable Tichborne trial) ; the 
Western is to be carried to Orange; and the 
Northern is to be linked with Tamworth. A line 
with a gauge of 5 ft. 6 in. is to he carried out from 
the Clarence River to connect with the Queensland 
system of lines west of the Dividing Range. In 
Queensland (a great colony sliced off in 1859 from 
unwieldy New South Wales), a line has been com- 
menced from Brisbane to Ipswich, although the 
whole of the course to be taken by this line not 
at present been determined. the north of 





Queensland the land for an extension from West- 
wood to the Dawson has been marked out. The 
Queensland Government has also acquired the 
whole of the plant formerly used in Queensland by 
Messrs, Peto, Brassey, and Betts. In Victoria the 
rincipal work now on hand is the North-Eastern 
ne which is being carried out by the colonial 
government at a far cheaper rate than the network 
constructed in 1855 and 1856. Then bricklayers 
claimed and obtained wages at the high rate of 
15s. perday ; and all other » oxdbwed for labour—and to 
some extent, also, for materials—being high in 
proportion, the lines of 1855 and 1856, although 
they have rendered signal and solid services to 
Victoria, must always suffer from the extravagance 
that attended their construction. With the help 
of new lines, unless they persist in maintaining their 
present absurd gauge, the Victorian Government 
may be enabled to reduce its losses. In the 
course of this spring, it is expected that 71 miles 
of the North-Eastern of Victoria will be open for 
traffic, but the third section to Wangaratta will 
probably not be ready for the circulation of trains 
for several months more, as the completion of a 
bridge at Benalla presents some difficulties. Alto- 
gether, in spite of many drawbacks and many 
difficulties, it will be seen that Antipodean railways 
are gradually growing in extent and importance ; 
but what is evidently required to accelerate the 
work of Australian railway construction is a cheap 
supply of Australian iron. 








CONTEMPORANEOUS IRRIGATION 
IN ITALY. 
(Continued from page 171.) 
TuE capitalised price of the water in the Lago 
Maggoire scheme is fixed thus for total amounts : 


Sead 

Continuous water per cubic foot per 
second ai ‘aa oes oe 669 47 
Summer water ... oe 66611 5 


Winter 4 ws. eee ooo 2218 2 
Separating this into payments over the forty 
years in which the project is to repay its costs, and 
allowing for 6 per cent., it becomes : 


£ s. d. 

Continuous water per cubic foot per 
second yearly ove ose oo 41 7 2 
Summer ove 3913 2 
Winter ... 114 0 


And under the agrarian rotation adopted, with the 
quantity of water determined as necessary for each 
acre of sandy and clayey land, the price of water 
per acre will be : 


Get teat £ £ d. s. d. 
andy, capitali 7 5 yearly 10 8 
Clayey ,, 5 511 < 7 6 


Checking the capitalised result per acre as 
follows : 


2s. d. £ 
Sandy 143,016acresat 7 14 5 yields 1,104,083 
Clayey 47,674 ,, at 5 511° , 252,672 





Total ose eee s 1,856,755 

This shows that it more than covers the cost of 
construction and maintenance for 40 years, which is 
1,280,000/. checking the total per cubic foot; the 
eventual total supply of the canal will be as before 
stated, 2825 cubic feet ; but as during the first two 
years the amount to be drawn is, according to the 
concession, only 1553.9 cubic feet of summer, 
and 1059.5 cubic feet of winter water, from which 
5 per cent, has to be deducted for loss by infiltra- 
tion, the capitalised return would be : 





£ « d. £ 
Summer water 1476 cubic feet at 566 11 5 = 836,257 
Winter , 1006 ,, at 22 13 2 = 22.793 
Total = 859,050 


And the annual return under the same circum- 
stances : 





£ s d. £ 
Summer water 1476 cubic feet at 39 13 2 = 58,635 
Winter ,, 1006 ,, at 1 140 = 1710 
Total = 60,245 


The returns for navigation are calculated on the 
basis that the canal will compete successfully with 
the railway when the total expense to each boat- 
load of heavy goods is placed at one-half; and 
applying this to a boat-load of 40 tons sent by 
either manner, the navigation toll is fixed at 12s. 
per boat-load, or about 34d. per ton ; it is calculated 
that such a boat could make 35 voyages in a year, 
going down with the current, but requiring either 
one or two horses to tow it up, when empty or full ; 
on these principles the expected return from navi- 

ation is estimated at 12,000/., by others as 
ollows : 
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gauge at any price would do better to avow boldly 
that the innovation they combat is against their 
principles—and interest—and that therein lie the 
great evils of narrow gauge. 

We may perhaps repeat what we have already 
advanced on several occasions upon this subject. 
It is admitted by opponents, as we have said, that 
a slight saving is to be effected in the narrower type, 
due to the reduction in central width carried upwards 
through the earthwork, ballast, and sleepers, into 
the rolling stock ; but this is all. Now we have no 
doubt that if a narrow gauge road was given to any 
good thoroughgoing broad gauge man to build, it 
might be made to cost even more than—for example, 
the Bombay, Baroda, and Central India has done, 
if only to vindicate a principle. But with such men 
as Carl Pihl, General Palmer, and the like, the case 
would be very different, such are essentially narrow 
gauge engineers, who cut down expenditure to the 
utmost, not only by reducing the width between 
rails, but by the most careful location, by the 
adoption of steep gradients, and om curves, which 
reduce the extent of works required, by probably 
a little boldness and ingenuity ; in short, by economy 
in every way. And it is by the exercise of judg- 
ment and engineering skill, combined with strictly 
economical views, that the total saving is effected. 
Reduction in gauge is an important feature of 
the whole, but still it is only one characteristic 
that goes to make up the narrow gauge type. 
Monumental engineering is too costly for new 
and poor countries, except in such few instances 
where it is rendered necessary, and experience 
has shown us that too many of our engineers— 
as in Victoria for example, where the most glaring 
examples exist—have crippled by extravagance the 
resources of the countries which they had been paid 
to develop; and some of the men who are now 
loudest in their denunciation of economical narrow 
gauge railways are those who have been most 
culpable in this respect. 

And that the same policy has been carried into 
Indian railway practice is admitted and regretted by 
several of those who have themselves taken no 
unimportant part in Indian railway construction, 
but who now reproach the Indian Government 
with having permitted such extravagance to exist 
through so many years. 

Lord Mayo’s views upon this subject were very 
clearly expressed in one of his letters, which was 
read in the House of Commons during the debate of 
last Friday : 

Ihave no doubt that our decision on the gauge will be 
very much attacked. The truth is, as regards India, “cheap 
railways or none,” and I would rather do without railways 
at all than incur the future risk of that normal increase of 
expenditure, and consequently of taxation, which is our only 
real danger in India. e cannot, therefore, dig deeply into 
the people’s pockets. I say, then, let us have railways, that 
will pay us, or no railways at all, if their effect will be toadd 
100,0007., or 150,0002 every year to the permanent debt of 
the State. I have no hesitation in expressing a most de- 
cided opinion in this matter, and fighting for it, because it is 
one that is not in any degree a commercial or engineering 
question. It is a question of high policy, which I am better 
able to judge than the merchant or engineer. The 3 ft. 3 in. 

auge will give us all we want for years, and will save us, 
Foreafter, from financial and political difficulty. 

Probably no person was better able to judge of 
the political requirements of India than the late 
viceroy, and the attempt made in the House the 
other evening to upset his verdict by bringing the 
weight of Parliamentary opinions to the aid of those 
so freely being expressed on the same subject at the 
Institution, was an ingenious, though scarcely per- 
haps a creditable piece of strategy ; the effort was, 
however, so easily defeated, and elicited such de- 
cided expressions of approval at the adoption of the 
metre gauge for India, that there is much room for 
congratulation that the discussion was provoked. 

There is not, indeed, the slighest reason for ap- 


prehension that the decision of Lord Mayo will be 
reversed, or his policy of economy in railway con- 


struction interfered with. No Government, we 
should imagine, would be unwise enough to sanction 
an expenditure in India of 10,000,000/. in excess of 
what is absolutely required. 

That such a saving in the first cost of the ten 
thousand new miles of line ean be effected has been, 
we think, clearly shown. It remains to be seen 
whether these lines, when built, will have sufficient 
capacity for all civil and military purposes, whether 
they can be worked with marked economy, and 
will present no serious difficulty arising from break 
of gauge. The questions referred to at the be- 
ginning of this article we must consider next week ; 
their favourable solution is a matter of but little 
difficulty. 





THE DEFENCE OF THE ROYAL GUN 
FACTORIES. 


Carrain Jones, R.A., a young officer of some 
, who, after two years’ study in the Advanced 
Class, has been attached to the Royal Gun Fac. 
tories, entered into a chivalrous defence of his de- 
partment and its products at the Royal United Ser- 
vice Institution on Thursday, 6th inst. Woolwich 
guns were described as unexceptionable, and the 
practical gunners who object to their “ slowest 
velocities,” their small endurance, their projectiles 
which cannot be refired, and their deficient shell 
power were duly castigated. Captain Jones's strong 
points were the accuracy and range of Woolwich 
guns. Now, nobody objects to them on those two 
scores, The late Director-General of Naval Ord- 
nance laid down six admirable rules for judging of 
the value of heavy guns, in which he classifies “ ac- 
curacy” and “ extensive range” as the two least im- 
portant qualities in a naval gun, He says, “ any 
of the systems of rifled ordnance which have been 
tried with any degree of success, possess sufficient 
accuracy for ordinary warfare.” ‘The late Naval 
Director then classed ‘‘ accuracy” as fifth in order 
of value, and even then only ‘ with a low trajectory, 
especially at ranges under 1500 yards.” ‘ Of ex- 
cessive range,” the late Naval Director observed 
that ‘the circumstances under which the increase 
of range will be found necessary will be of rare oc- 
currence. This quality is, therefore, no¢ a necessity for 
naval ordnance.” Captain Jones could not, how- 
ever, claim for Woolwich guns that their accuracy 
and range is greater than that of other well-rifled 
ordnance, but that they are “ wonderful.” But 
why ‘“‘ wonderful,” if any other system does quite 
as well, if not better, in these subordinate parti- 
culars? We may, therefore, dismiss these two 
points from consideration. 

Then Captain Jones eulogised the powers of 
penetration of the Woolwich Infant. No other 
gun in the world had ever achieved such wonders. 
None had ever driven its shot through 18 in. of iron. 
Captain Jones did not tell us what other 35-ton 
rifled gun had ever been aimed at such a target. 
“‘ Penetrating power up to 1200 yards,” is regarded 
by the late Naval Director-General as the second 
quality in order of importance in a good gun, Now 
penetrating power can be calculated almost as cor- 
rectly as horse power. The diameter and weight 
of the shot being fixed, the penetrating power 
varies as the squares of the velocities. Is then the 
velocity of the shot from the “ Infant,” as at pre- 
sent rifled, the maximum to which, under any other 
system of rifling it might attain? If so, then the 
jubilation about this young prodigy is intelligible. 
But it could be shown that a mere change in the 
rifling would so increase the velocity of the shot, 
that a 25-ton gun would be as powerful a batterer 
as the 35-ton gun, If, then, the same sized hole 
could be driven to the same depth by a gun 10 tons 
lighter, ships of war could do much more perforat- 
ing work with the same weight of ordnance. 
Weight and work must be compared together. The 
late Ordnance Select Committee, in recommending 
the present rifled system, expressly say that it ‘‘has 
decidedly the lowest velocities,” and as the pene- 
trating powers varies as the squares of the velocities, 
it is quite obvious that if the 35-ton gun can per- 
forate 18 in. iron now, it could perforate some extra 
inches if its velocities were not ‘decidedly the 
lowest.” ‘Decidedly the lowest velocities” must, 
other things being equal, mean ‘decidedly the 
lowest” perforation. 

Captain Jones fought shy of endurance. This is 
the quality which the late Naval Director-General 
esteemed the first in importance. True, Captain 
Jones told his audience that no Woolwich gun had 
ever ‘‘ burst explosively on service,” although some 
10,000 of them were issued. Now, no Woolwich 
gun ever has fired a single shot ‘ on service” i.e. 
before the enemy. And the mass of these 10,000 
guns are never loaded with anything more destruc- 
tive than white lead and tallow. A table of the 
largest number of rounds fired from some thirty- 
three guns was exhibited. It was noteworthy that 
no 35-ton gun graced the list, and that of the 25- 
ton guns not one had fired 400 rounds. Now, the 
work of guns is usually counted by thousands of 
discharges, and it is noticeable that in a second 
table exhibited of guns rifled, not on the Woolwich 
but on the Armstrong breechloading system, the 
endurance was counted in thousands of rounds. 
But though no Woolwich guns have been employed 
‘* on service,” some have ‘ burst explosively,” quite 


as many as of those steel guns which C “4 
condemned. The complaint, however, ig not 
they endanger their crews, but that they that 
easily disabled internally that in the day of bau, 
ships may become disarmed, and that after they 
thus carried helplesaly into a hostile port, the - 
may remove the fault, rifle the gun p enemy 
send the same weapon forth to do bat vend 
ourselves. = 
Perhaps the strangest part of the . 
Factories’ defence, was that of the consten A. 
There are some quarter of a hundred differen 
natures of rifled ordnance in the British SETVice Of 
these, some half-a-dozen guns, haye their groor 
cut at ever-changing angles; whilst the great i. 
jority have the same angles of twist throughout 
their bores, and hardly two of the whole batch hay 
the same angle of spiral, so that even when the 
calibres are alike, as in the 12-in. guns of 25 tons 
and of 35 tons, the ammunition is not iucerehange. 
able. The question raised is not so much which of 
these 25 different groovings are right? but whethey 
the fixed angle of rifling on the iron shot should be 
received in a fixed angle of groove in the gun? That 
is to say, whether the male screw being of one 
pitch, the female screw should be of a variety of 
7 Captain Jones, as the exponent of the 
foyal Gun Factories, warmly supported the ide 
that a fixed angle of rifling in the shot should be 
received in an ever-changing angle of groove in the 
Not content with speaking on the defensive 
he attributed ignorance and a good many other bad 
qualities to those who held that the angles of rifling 
on the shot and in the bore should coincide, Cap- 
tain Jones forgot that some eighteen or more 
natures of guns in the British service were or 
are rifled with the uniform twist which these so. 
called ignoramuses advocate. And who are these 
ignoramuses who prefer the uniform twist for iron 
shot in rifled guns? First, we have the present most 
able Director of Artillery, who himself filled the 
chair when Captain Jones lectured. When brass 
guns rifled on the Woolwhich system, but with 
uniform spirals, were ploughed up by the studs, why 
did not General Adye order the increasing spiral to 
be applied to them? If, as the mathematicians tell 
us, the strain on the studs is only one-half in the 
latter twist, why did not the Director of Artillery 
order the increasing spiral to be used? A large 
stock of brass guns are rendered useless because 
they wont stand studs in an even twist. Plainly, 
either General Adye does not believe in the relief 
afforded by an increasing spiral, or he is much to 
blame, if believing in it, he allows the country to 
lose the use of its large stock of brass guns, Again, 
the Director of Artillery has lately introduced two 
new field guns. Neither of these new guns have in- 
creasing spirals, so we must place him first on 
Captain Jones’s list of ignoramuses. Then comes 
Sir William Palliser, who has built many guns, but 
applies uniform spirals to them all. ‘True, Sir 
William has read the story of the monkey who em- 
ployed the cat’s paw to draw the nuts out of the 
fire, and accordingly he unceasingly urges the Royal 
Gun Factories to apply the unceasing spiral to 
their guns, though he is far too wise to employ 
it in his own. Captain Jones’s next ignoramus 
is Sir William Armstrong. That gentleman has 
experimented upon and introduced a great variety 
of rifle systems, all of which have, however, 
now become obsolete. Yet with all his ingenuity 
and resource, his fertility of invention and boldness 
of application, Sir W. Armstrong never employed 
an increasing spiral himself. Colonel Owen, Pro- 
fessor of Artillery, in his Modern Artillery, cau- 
tiously condemns the increasing spiral. Sir Josep 
Whitworth, our ablest mechanician, Mr. Lancaster, 
the clever gunmaker, who once employed ever- 
changing angles, Mr. Lynall Thomas, the able ex- 
perimental artillerist, and Captain Scott, the first 
naval artillerist of the day, and indeed almost every 
practical gunner, adheres to the even twist when 
discharging rigid iron cylinders from steel bores. 
All these Captain Jones classified as . prawee ore 
asking them to bow all their mechanical knowl ge 
and artillery experience before certain inexper- 
enced mathematicians who have failed to com- 
prehend what are the various mechanical = 
operating upon the shot and bore. And ye joo 
grounds? Captain Noble, one of the ablest 0 o- 
mathematical advocates, expressly states that al 
force required to give rotation was generally hem 
a small fraction of that required to give translation, 


i i ist. 
viz., 2} per cent., in the case of the uniform — : 





And that “the increment of gaseous pressure ( 
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increase of bursting force) due to rifling was 
tO ceignificant.” Proceeding to investigate this 
all fraction” and this ‘‘ quite insignificant” incre- 
sowder pressure Captain Nobledemonstrates 


! of . 

ry small fraction” of mechanical pressure on 
7 stud is reduced about one-half, and that a powder 
: ure of 19.7 tons on the square inch in the 


is diminished .12 of a ton by the substita- 
sams cooclersting even twists in stud-rifled guns. 
This is the whole philosophical saving claimed by 
Captain Noble in the Philosophical Magazine of this 
month, as quoted by Captain Jones, speaking for 
the darling of the Royal Gun Factories. And it is 
on this philosophical saving of force in an 18-ton 

n throwing a 400-lb. shot with 85-lb. powder 
charge, that Captain Jones, speaking for his de- 
partment, questions the intelligence of those who 
refuse to admit the correctness of even this ‘* small 
fraction” or this ‘‘ quite insignificant” increment of 

ressure, Inasmuch as the rotation of the projec- 
tile originates from a blow on the stud and not 
from a mechanical pressure at all, it is evident that 
the force of that blow depends upon the space the 
shot has travelled through before the stud comes 
into “ driving” bearing. So that the very opening 
stage of the mathematical investigation is based on 
a transparent fallacy. The velocity of the 400-Ib. 
shot when bringing its rear stud into driving bear- 
ing is, in the case of the uniform spiral with powder 
charges, 80ft., and in the increasing spiral it is 
500ft.; and when bringing the front stud into 
“driving” bearing, in the latter spiral, it is 1350 ft. 
Let Captain Noble square these velocities and he 
will come to a truer evaluation of the ‘ parabolic 
system of rifling.” 

The charge against the Royal Gun Factories is 
that the guns they produce are capable of far greater 
endurance, perforating force, and shell power, than 
that to which they are crippled by a wrong system 
of rifling. Though the able and gallant defender, 
who pleaded the case of his department with so 
much learning and ability before the Volunteer and 
Militia Artillery at the Royal United Service Institu- 
tion, failed to shake the force of this charge, we 
must congratulate his hearers on receiving so clear 
and full an exposition of the constructive details of 
the weapons which they are enrolled to wield. 








RAILWAYS IN AUSTRALIA. 

Tuere has been rather more doing of late in the 
matter of Australian—or rather, as we should say, 
Australasian—railways ; and some improvement has 
resulted in consequence in the Antipodean demand 
for British railway iron, which was shipped to the 
Australias in 1869 to the extent of 23,329 tons; in 
1870, to the extent of 8691 tons; in 1871, to the 
extent of 14,110 tons; and in 1872, to the extent 
of 25,091 tons, in spite of the enormous price which 
rails attained in the closing months of last year. 
The value of the 25°091 tons exported last year was 
computed at 291,137/.; and, under all the circum- 
stances, it is not surprising to find the inhabitants 
of Tasmania, Australia, and New Zealand applying 
their energies to the development of local metal- 
lurgical industry. In New Zealand a committee 
appointed by the colonial legislature has brought 
upa report upon the ores of the colony, and has 
recommended that a bonus of 5000/. should be given 
for the production of the first 1000 tons of pig iron 
made in the colony. Another bonus of 100U/. is 
recommended for the production of the first 100 tons 
of steel made from the titaniferous sand of Taranaki. 

tis, of course, easier to promise these bonuses than 
toobtain them ; still the offer of them may be taken 
a an indication of the earnest desire of the New 
Zealanders to obtain rails at a cheap rate. Few 
countries in the world possess more varied resources 
than New Zealand, and no country stands more in 
need of railways. Two or three years since, the 
New Zealand Government matured a railway policy, 
and a commencement has actually been made with 
some few sections, but calculations prepared as to 
the cont of these lines have been disorganised and 
falsified by the enormous increase in. the price of 
rg inEngland. New Zealand has also experienced 

¢ influence of the rise in the price of labour in 
many other parts of the world, so that the New 
m- “em railways which have been undertaken will be 
uch more costly affairs than had at first been con- 
eee and it is not at all impossible that unless 
‘ew Zealand Government can obtain cheaper 
Supplies of native iron, it may be compelled to post- 
, at any rate, to curtail—its work of railwa 
“opment. ‘The same influences which adversely 
ew Zealand railways are also felt, of course, 





in Victoria. This great Australian settlement does 
not possess iron so far as is at present known, and 
it is only recently that a commencement has been 
made with coal mining in Gipps’ Land; but if the 
Victorians have no iron ol but little coal, they 
have no ordinary stock of energy and no incon- 
siderable stores of capital, so that they can readily 
work coal and iron in ‘Tasmania, which lies invitingly 
within their reach. Accordingly we find that Vic- 
torian capitalists are seriously contemplating the 
utilisation of the iron which Tasmania undoubtedly 
ay while Tasmanian coal will also, it seems 
ikely, be worked on a far greater scale than here- 
tofore. Finally in New South Wales another at- 
tempt is about to be made to turn to account the 
Fitzroy iron mines in that colony. It is a good ten 
years since these mines were last brought under 
public notice. They were then to do wonders in 
connexion with the development of railways in the 
oldest of the Australian colonies ; but the engrossing 
nature of other Australian industries, and the diffi- 
culty experienced in providing the necessary capital, 
have prevented thus far the realisation of the san- 
guine promises made in 1862 or 1863. Now an effort 
is to be once more put forth to secure their fulfil- 
ment, and this time, it would appear, with more 
chances of success, since New South Wales has not 
only grown richer and more populous, but also owes 
much of its present prosperity to the importance 
which local mining industry has, in one form or 
other, now tinal 

The success which has thus far happily attended 
the great overland telegraph, so bravely undertaken 
and so perseveringly carried out by the Government 
of South Australia, has led some daring South 
Australian spirits to agitate for the construction 
of a great overland Australian railway also. But 
such an enterprise—especially with rails at 12/. or 
13/. per ton—is, to say the least of it, premature. 
It may come 20 or 30 years hence, but at present 
there is neither capital with which to make it nor 
traffic to support it when made. We may, there- 
fore, dismiss this project as chimerical for the 
present. The principal ‘‘ overland” undertaking 
now on hand in the Australian group is the 
Tasmanian Main Line Railway. This line being a 
much smaller work—its length not exceeding 100 
miles—will doubtless be carried through, although 
the late unhappy Northfleet catastrophe, and the 
sluggishness which characterises Tasmanian life and 
Tasmanian affairs generally, may involve considerable 
loss of time. The Tasmanian Government has 
given a guarantee of interest for a good long term 
of years, and the line is one of undoubted public 
utility, so that few apprehensions need be entertained 
of its ultimate completion. At present Tasmania, 
although erected into a British colony so long 
since as 1810, has only one railway, the Launceston 
and Western; and even this line was recently 
closed as it did not pay its working expenses! It 
has since been reopened, and with a careful utilisa- 
tion of her great natural resources, a persevering 
development of public works, and a steady cultiva- 
tion of a judicious immigration, Tasmania—long 
the ‘“‘sleepy hollow” of the Australias—may yet 
become a great centre of life andindustry. Western 
Australia, although founded in 1829, a year in which 
the Manchester and Liverpool line was progressing 
to its marvellously successful development, has at 
present not a single railway. Western Australia 
has long outdone ‘lasmania in respect to sluggish- 
ness and depression ; but even Western Australia 
has become seriously impressed with her imperative 
need of railways, and resolved apparently to have 
them, she has been employing a Melbourne engineer 
to make the necessary surveys. 

New South Wales, the oldest and one of the most 
vigorous of the Australian settlements, has to re- 
joice in the novel fact of the existence of a surplus 
in the Colonial Treasury ; and accordingly the New 
South Welsh authorities have resolved to proceed 
with extensions of the three great lines which they 


thave been laboriously and painstakingly building 


up. The Southern is to be extended to Wagga 
Wagga (made temporarily famous in Europe in con- 
nexion with the interminable Tichborne trial) ; the 
Western is to be carried to Orange; and the 
Northern is to be linked with Tamworth. A line 
with a gauge of 5 ft. 6 in. is to he carried out from 
the Clarence River to connect with the Queensland 
system of lines west of the Dividing Range. In 
Queensland (a great colony sliced off in 1859 from 
unwieldy New South Wales), a line has been com- 


Y|menced from Brisbane to Ipswich, although the 


whole of the course to be taken by this line has not 
at present been determined. In the north of 





Queensland the land for an extension from Weat- 
wood to the Dawson has been marked out, The 
Queensland Government has also acquired the 
whole of the plant formerly used in Queensland by 
Messrs, Peto, Brassey, and Betts. In Victoria the 
~~ work now on hand is the North-Eastern 
ine which is being carried out by the colonial 
government at a far cheaper rate than the network 
constructed in 1855 and 1856. Then bricklayers 
claimed and obtained wages at the high rate of 
15s. perday ; and all other charges for labour—and to 
some extent, also, for materials—being high in 
proportion, the lines of 1855 and 1856, although 
they have rendered signal and solid services to 
Victoria, must always suffer from the extravagance 
that attended their construction. With the help 
of new lines, unless they persist in maintaining their 
present absurd gauge, the Victorian Government 
may be enabled to reduce its losses. In the 
course of this spring, it is expected that 71 miles 
of the North-Eastern of Victoria will be open for 
traffic, but the third section to Wangaratta will 
probably not be ready for the circulation of trains 
for several months more, as the completion of a 
bridge at Benalla presents some difficulties. Alto- 
gether, in spite of many drawbacks and many 
difficulties, it will be seen that Antipodean railways 
are gradually growing in extent and importance ; 
but what is evidently required to accelerate the 
work of Australian railway construction is a cheap 
supply of Australian iron. 








CONTEMPORANEOUS IRRIGATION 
IN ITALY. 
(Continued from page 171.) 
THE capitalised price of the water in the Lago 
Maggoire scheme is fixed thus for total amounts : 


£ 68d. 

Continuous water per cubic foot per 
second ie ite ose F 589 4 7 
Summer water ... eee eee oe 656611 5 


Winter aa ese és 3 2213 2 
Separating this into payments over the forty 
years in which the project is to repay its costs, and 
allowing for 6 per cent., it becomes : 


£ s. da. 

Continuous water per cubic foot per 
second yearly ove ove wo 41 7 2 
Summer eve 89 13 2 


Winter ... és ove oe 114 0 
And under the agrarian rotation adopted, with the 
quantity of water determined as necessary for each 
acre of sandy and clayey land, the price of water 
per acre will be : 


£ s. d. 8. d. 
Sandy, capitalised 7 14 5 yearly 10 8 
Clayey oo » 6 y 7 6 


Checking the capitalised result per acre as 
follows : 


&€«ad £ 
Sandy 143,016acresat 7 14 5 yields 1,104,083 


Clayey 47,674 ,, at 5 511 a 252,672 
Total ... 1,366,755 


This shows that it more than covers the cost of 
construction and maintenance for 40 years, which is 
1,280,000. checking the total per cubic foot; the 
eventual total supply c* the canal will be as before 
stated, 2825 cubic fee ; cut as during the first two 
years the amount to be drawn is, according to the 
concession, only 1553.9 cubic feet of summer, 
and 1059.5 cubic feet of winter water, from which 
5 per cent, has to be deducted for loss by infiltra- 
tion, the capitalised return would be : 


s:- - &, 
Summer water 1476 cubic feet at 566 11 5 = 836,257 
Winter » 1006 és at 22 18 2 = 22,793 





Total - bas: +4a 859,050 
And the annual return under the same circum- 
stances : 





2s d. £ 
Summer water 1476 cubic feet at 39 13 2 = 58,635 
Winter » 1006 ‘a at 1 Me = We 
Total = 60,245 


The returns for navigation are calculated on the 
basis that the canal will compete er with 
the railway when the total expense to each boat- 
load of heavy goods is placed at one-half; and 
applying this to a boat-load of 40 tons sent by 
either manner, the navigation toll is fixed at 12s. 
per boat-load, or about 34d. per ton ; it is calculated 
that such a boat could make 35 voyages in a year, 
going down with the current, but requiring either 
one or two horses to tow it up, when empty or full ; 
on these principles the expected return from navi- 

ation is estimated at 12,000/., by others as 
cllows’: 
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£ 
15,400 
15,200 


Signor Tatti, engineer ove 
Signor Conte Annoni 
The Commission of the 
of Milan eee ove ‘ 1,800 

The comparison of these data seems, by the 
evident underrating of the profits of navigation in 
the last one of them, to throw light on the over- 
estimated supply required for irrigation by the 
Commission of the College of Engineers of Milan, 
and strengthens the belief before expressed. 

The returns for motive power are not estimated, 
as it is probable that some time may elapse before 
it is utilised at all; but the amount of motive power 
is thus calculated: 26 falls on 28 locks having a 
total fall of 210 ft., having a supply of water, dimi- 
nishing from 494 to 211 cubic feet, or a mean supply 
of 353 cubic feet per second, will give 200 horse 
power at each fall, or 5000 horse power in all on 
the main canal, and in the same way 1000 or 2000 
horse power more on the secondary canals. It will 
be serviceable for threshing corn, spinning silk, 
cotton, and flax, paper, cloth, and other manufac- 
tures. Other returns may also be obtained from 
turf and grass-cutting, water for domestic use, 
wash-houses, and the supply of drinking cisterns 
for cattle. The total annual return that may be 
expected amounts to: 


eee 


College of Engineers 


£ 
60,245 
12.000 
8,755 


76,000 


By irrigation 
By navigation 
By other sources 


Total ee , 
Considering then the total cost of the 
works... Sige és ove 
And the annual cost of maintenance to be 
And deducting this from the annual re- 
turnof .. we eco eee - 76,000 
The remainder ‘ eee oe 66,000 
which represents an interest of 7} per cent. on the 
total cost. 

It may be interesting before entering into com- 
ment on the subject of cost and return to deduce 
the profit per acre that the occupiers of the land 
can obtain on the whole, assuming the previous 
data of increase of yield and needful supply of 
water as the basis of calculation. 

The expenses per acre to the landed proprietors 
capitalised in the foregoing data may be reduced to 
annual payments over the forty years, allowing for 
an interest on the capital of 6 per cent., and be- 
come thus : 


880,000 
10,000 


s. a. 
Land occupied by trenches 1 9 
Excavation ... 0 6 
Buildings... 1 
Adapting the land 1 
Maintenance of the trenches } 


Administration of all sorts 4 annual 


eee 


Total 
and the profit per acre is then : 
Ex- | 
Cost penses | 
of on the) Total. 
water. land. 


Profit 
per acre. 


Value of in-| 
crease of 
produce. | 
8 . s. d. £ 
1611 § 
13 8 

13 2 4 € 





s. d. 
For sandy soil 108 6 
For clayey soi 75 6 
Mean ... oo} 90 6 


. dd 
ll 7 
5 11 

3 


s. d.| £ 
8 6/1 
07) 1 

1 


Besides this profit, the landholder is much bene- 
fitted by the effect of irrigation, as the labour of 
ploughing, harrowing and hoeing is much reduced, 
and again as so much land is under pasture, his 
labour there is reduced to nothing; the soil also 
becomes much improved in time and the yield again 
increased beyond the amount calculated ; for these 
advantages the landowner can again demand justly 
from him an increased rent; and the capitalised 
value of this increase of rent will be eventually 
shown in increased saleable value of the land. It 
is extremely unfortunate that no data are forth- 
coming on either of these points, especially as there 
is such a vast extent of land in Northern Italy that 
has been brought under irrigation at different times 
which could have well supplied, at least approxi- 
mately, sufficient information to have given a sound 
basis on which to rest expected results of this 
nature. It seems indeed extraordinary that Signor 
Villoresi, the engineer of the Lago Maggiore project, 
who has evidently spared no pains in procuring 
and setting forth so much detail bearing on his 
scheme, should have neglected to enter into such 
an important source of return, 

To every irrigation undertaking there are three 
direct and legitimate sources of return. 

1, The profit to the shareholders, justly due to 





them, the capitalists, directors, and engineers, ob- 
tained by charging more for the water than it actu- 
ally costs them, although far less than its value, as 
shown by its results, : 

2. The profit to the landholders or occupiers, 
whose increase of yield, and hence increase of profit, 
after paying the water rate fixed, is due to the 
supply of water to the land in the first instance. 

3. The profit to the landowners by the improve- 
ment of their property and land, from the con- 
tinuous effect of irrigation, and the advantages of 
having water available. 

Besides these, the indirect advantages are innu- 
merable, having their effect on the people and nation 
generally, as well as on other nations ; but these do 
not admit of calculation of effect ; the three direct 
sources of return, however, do; and it is solely by 
means of a careful investigation of their results that 
the true value of the water can be arrived at, with 
reference to and in proportion to which, and not 
according to the haggling with the users of the 
water, a just water rate can be determined; the 
success of the irrigation project being principally 
shown again by a comparison of the cost with the 
true value of the water. 

Failing; therefore, to obtain information on the 
increase of value of land due to irrigation in Nor- 
thern Italy, the following data for Spain, from Mr. 
Roberts’s pamphlet, will give some indication of 
what the increase of value might be : 

Dry Irrigated 
per acre. per acre. 
rent 9s.to 12s. 9.51. to 10.21. 
value 14/. to18/. 35/.to 411. 
821. 128/. 
201. 1002. 
127. 721. 


Rioja district ‘ . 
Zamora, Castile... eee 
Near Madrid Ist. class land value 

” ” on ” ” 

” ” 3rd ” ” 

* a! ee 61. 602. 
Ampurdan, Cataluna 1002, 200 to 3007. 
Spain generally 1st class land inc. of value 100to 200 p.c. 

o - inferior land = 1000 to 1500 p. e. 

This would indicate that it is most probable that 
the value of the land in Northern Italy would be at 
least doubled by irrigation. 

In India, again, where canals have, at least ina 
very incomplete and rough state, existed for many 
years, the profits to the landowner are very plainly 
shown. A large portion, if not all, of the immense 
tracts watered by the Ganges Canal, and the Eastern 
and Western Jumna Canals, are, like most of the 
land in Oriental countries, the actual property of the 
Crown or government of the country ; and the rent 
of the land in these tracts is newly fixed after cer- 
tain periods—five, seven, or eleven years—the en- 
hancement of rent on the land asit becomes brought 
under irrigation being determined at those intervals 
and credited to the effects of irrigation, as well as 
the water rate paid by the occupiers of the soil. 
Turning for figures to Jackson’s ‘* Hydraulic Ma- 
nual,” Part. II., we find. among the returns given 
by canals, 

By Byen- Total 
water hancement returns. 
rate. of rent. 

: £ 
14,965 27,140 
37,000 66,888 


12,175 
29,888 


Eastern Jumna Canal in 1846 
Western JumnaCanal 1845 
Ganges Canal 1867 136,353 80,018 216,371 
Ganges Canal 1868 244,156 161,260 405,416 

These show that in two out of the three great 
canals the enhancement of rent is a larger source of 
return than the water rate, and that it is only on 
the least developed canal of the three that it is less, 
and even then amounts to two-thirds of it. This is 
no doubt under what we should call in European 
countries an exceptional state of affairs, and it is 
evident that under such circumstances, where the 
owners of the works and the water are also the 
owners of the land, they could, if they preferred it, 
give the water gratis, and raise the whole of the 
returns by means of enhancement of land rent; in 
Southern India, unfortunately, the practice pre- 
vails, of throwing into one payment the water rate 
and the land rent, so that one is unable to dis- 
tinguish between the two species of returns. 

On the whole, however, these figures, as well as 
those for Spain, show incontestably that the land- 
owner makes an immense profit from the results of 
irrigation ; whereas the water owner has to haggle 
over a petty water rate with the occupier, in order 
to make it possible to carry out the works at all; 
or, in other words, every one profits highly from 
the water except those through whose skill and 
management the water is supplied; and more, it 
seems likely that this state of things will continue 
until the immense profits of irrigation are fully set 
forth in such a way that ignorance of them can no 
longer be professed. When this is done, a more 


adequate water rate can be demanded, and Will be 
cheerfully paid by the occupier, and a second 
rate should also be demanded from the landowner 

The necessity, as well as the justice of g : 
water rate from the landlord, has been very recey 
shown in India, although, of course, much oppog’. 
tion was made. There are certain districts jn India 
where the soil has been either alienated from the 
Crown by gift at some period, or has been put under 
a permanent settlement of land rent in perpetuity 
that cannot be enhanced; in undertaking works 
of irrigation in such districts, the Government saw 
itself deprived of the main source of return obtained 
in other cases, through the right of land-ownership 
and the difficulty was, therefore, met by an Act of 
the Imperial Government at Calcutta in 1870, draw, 
up by General Strachey, Inspector-General of Ini. 
gation, which among other matters connected with 
the subject, ordained that a water rate should be 
paid both by landlord and occupier, and besides, 
that a certain small water rate should be paid by 
those owning or holding land within an irrigable 
area, but declining to use the water or sell their 
land. This Act marks an era in irrigational matters, 
and points the way to the rest of the world by which 
carrying out irrigation projects may be rendered, ag 
they should be, sufficiently remunerative to those 
that undertake them; much praise, therefore, is due 
to the then Inspector of Irrigation for carrying out 
such a measure, which must have met with great 
opposition in a country like India, where the natives 
will haggle over giving a halfpenny or a penny for 
every pound one may put into their pockets, and 
where the English, having generally falsely so. 
called liberal notions, would, in most instances, not 
understand the justice and true liberality of such 
measures, 

These principles and facts may be said to have 
established for the future in Europe and else- 
where, that a second water rate can be justly de- 
manded from the landlord, after a certain lapse of 
time, say four or five years from the turning on of 
the water, or, if preferred, that the occupiers’ water 
rate can be increased, so as to include the two rates 
in one payment, leaving him to. settle his own pro- 
portion of it with the landowner. 

(To be continued.) 








FOREIGN AND COLONIAL NOTES. 

Sewerage in New York.—A reconstruction of the sewerage 
system of New York is in contemplation in order to secure 
more perfect drainage. The plan is to have collecting sewers 
on the river fronts, and for this purpose surveys have recently 
been made. At present all the sewers run across the city 
and into the rivers on either side. Owing to insufficient out- 
let accommodation, these sewers are sometimes badly clogged, 
and the state of the tide has also an effect upon them. Iwo 
collecting sewers will be constructed along South and West- 
streets, and they will intercept all these cross town sewers. 
At the lower end of the city, at the Battery, they are to be 
10 ft. wide and 7 ft. high, and they will be reduced in size as 
they advance northward. The estimated cost of the improve- 
ment is 160,000 dols. per mile, the North River sewer being 
22 miles and the-East River sewer 33 miles long. The con- 
struction of these sewers is to be gradual, progressing with 
the building of the city’s new docks, which, however, 1s& 
slow process. In addition to these, extra sewers are also to 
be provided in Canal, Vesey, and other principal streets to 
carry off the overflow from the heaviest storms. 

Buenos Ayres.—Measures have now been taken for securing 
efficient sewerage, drainage, and water supply arrangements 
at Buenos Ayres. No great progress has yet been made, 
r however, with the contemplated port works. 


Manufactured Iron in Maryland.—The Abbott (ery, 
land) Iron Company made last year about 5000 tons 0 
plates. The company has recently added a train of To 
high rolls to its plate mills. They were manufactured 4 
Messrs. Garretson and Co., Pittsburg. They are able to ro 
plates 100 in. wide, and girders 40 ft. long. 

Nova Scotia Steamship Company.— A company 1s roposed 
under this title. It is intended to ecnstruct or purchase two 
steamers to be run along the coast east and west of Halifax. 
An eminent engineer in New York has prepared plans for 8 
steamer, which is to be built, however, in Nova Scotia. 


Railways in Victoria—The North Eastern Railway of 
Victoria was opened as far as Seymour for general ae 
September 2nd, and since then the line has been a" 
completed ard opened up to Avenel and Longwood. 3 
remainder of the line is being pushed forward as rapt ft 
possible, and the Ovens and Beechworth districts will soon 
in direct communication with Melbourne. Branch railways 
from Ballarat to Ararat and from Castlemaine to i. 
borough and Avoca are also in progress, and SS . 
be invited for the omenneies of 7 _ _ = 
Maryborough. The income derived from th 
aen of Votosia in 1872 (up to December 26th) mane 
increase upon the total revenue for the whole of 
nearly 50,000/., an increase which was considerably augmen 
during the last five days of 1872. 


New York Canals—An animated fase. with reference 





proceeding in the New York Legisla 
Phe consis of that State. For the use of the members 
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islature, a table has been prepared separating 
of te I from the non-paying canals. The non-pay- 


13 in number, cost last year in salaries and 
mg 1,687,681 dols., while the gross revenue was only 
wp 182 dols. thusshowing an excess of expenditure of 1,387,499 
a js. The wain line on the Erie Canal has, however, been 
- us. It commenced operations in 1826, and the 
ital expended for its original construction, its enlarge- 
or and the cost of repairs and management during the 
7 ears has been refunded with interest out of the earn- 
‘og of the canal, whilea surplus of 50,000,000 dols. has 
a into the State Treasury. It is claimed for the lateral 
Bale that, although not directly remunerative, they have 
been valuable feeders of the Erie Canal. 
ntic Steam Navigation.—Five lines of European 
fran soon be in cpemiion between Philadelphia and 
Europe. The American Steamship Company’s line to Liver- 
| is the first. Then there are two lines between Phila- 
reiphia and Liverpool, which are represented by Messrs. 
Peter Wright and Sons and William Brocke; and the Red 
Star Antwerp line of Messrs. Wright and Sons. The fifth 
line is one to Liverpool, represented in Philadelphia by 
Messrs. Workman and Co., and known as the Blue Cross 
jine.. The foreign commerce of Philadelphia is steadily on 
the increase. 

Rails in the United States—In 1854, the annual consump- 
tion of rails in the United States was 447,658 tons, of which 
339,439 tons were imported, and only 108,016 tons were 
manufactured in the Great Republic. It will be seen by 
these figures that of the total American consumption of rails 
in 1854 less than one-third was of American manufacture, 
and more than two-thirds were imported. In 1872, the con- 
sumption of rails in the United States amounted to 1,504,591 
tons, of which 975,000 tons were manufactured by the 
Americans themselves, and 529,591 tons were imported. The 
old conditions have thus been reversed in consequence of the 
progress achieved by American metallurgy. 

Mersey and Deloraine Railway.—The Mersey and Delo- 
rine Railway Company is seeking the assistance of the Tas- 
manian Government to complete its line. The company 
desires to borrow a sum not exceeding 65,0001. at an interest 
of 5 per cent. per annum on the security of its line. The 
Joan isto be applied to the extension of a tramway from 
Gilbert-street, Latrobe, to a deep-water shipping place on 
the Mersey, and from Coller’s Creek to the township of 
Deloraine. It is also proposed to alter the gauge from 
4ft. Gin. to 3 ft. 6 in. 


Street Architecture in Paris.—The height of the architec- 
tural front of buildings in Paris is determined by law, accord- 
ing to the width of the streets. Thus the buildings cannot 
exceed 38 ft. in height in streets less than 26 ft. wide; and 
48 ft. in streets from 26 ft. to 32 ft.in width. For boule- 
vards and streets exceeding 65 ft. in width, the municipal 
authorities have power to permit the height to be carried to a 
maximum of 65 it., provided that in no case shall the build- 
ing have more than five stories above the first story. 


steamers 


The Proposed Australian Trans-Continental Railway.— 
This project has been discussed at a meeting held at the 
Melbourne Chamber of Commerce. The subject has not, 
however, begun to excite general attention in Victoria, and 
but few persons attended the meeting. The cost of sucha line 
would not, he believed, exceed 5000/. per mile, and the whole 
cost of the three branch lines and the main trunk line would 
not exceed 13,000,0007. or 14,000,0007. at the outside. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 


Glasgow Pig-Iron Market.—The warrant market opened 
this day week at 141s. 6d., but soon became very flat, and an 
extensive business was done down to 137s. On Thursday and 
Friday the price ranged from 138s. 6d. to 136s., and 136s. 3d. 
was the closing quotation for the week. On Monday the mar- 
ket was again steady, with business done from 137s. to 136s., 
and yesterday the opening price was 136s., but the tone was 
dulland business was done from that price down to 135s., which 
remained the closing quotation. The market has been strong 
to-day, and prices have ranged between 135s. cash, and 136s. 
9d. ten days, closing buyers, 136s. 43d. cash, sellers, 136s. 6d. 
The shipments continue on a moderate scale, and deliveries 
are still going on ex store. The prices of makers’ iron are 
exceedingly irregular, but any lots in second hands ean be 

ught on easier terms. It seems as if the extreme prices had 


at length brought the demand from all quarters within 
manageable limits. 


wee No. 3. 
s.d. 8s. 8. 8. d. 
G.m.b. at Glasgow 137 aig 136-137 6 
; s. d. s. d. 
qutihertio ” ooo 165 6 1400 
Retentien ” eee seo 165 ; 142 6 
” ta un 165 140 0 
Cambroe _,, - «.. wi. Eee ee 
Langloan . si 165 0 140 0 
C t, at Port Dundas 165 0 1400 
lengarnock, at Ardrossan aa 152 6 1400 
ee » an «8 Se ws 
ington =, = was ass 148 140 0 
Carron, at Grangemouth, selected 14650 — 
cectlath.. ne (1808 1000 
, at Bo'ness ian aid “oh 150 0 1400 
Ber Iron (The above all deliverable alongside.) 
Nail rods os th eco was ew. 141. to 151. 


> ess 
‘ pments were 12,424 tons as against 17,832 
_ the corresponding week last year. ’ 
: Finished Iron Trade—There is a good deal of stag- 
oe ‘he present moment in this henock of the iron trade, 
considerable number of the furnaces and mills are not 


in operation. Prices still tend upwards. 
another advance to day, making the price of bars 161, 
ton. It is not the cost of the labour of the ironmakers tha’ 
is running up the price of finished iron so high, but the 
famine price of coals, and the extraordinary price of pig 
iron. 


Royal Scottish Society of Arts.—A meeting of this Society 
was held on Monday night—the president, Mr. Thomas Ivory, 
in the chair. Before preceding to the business on the pro- 
gramme, the chairman took occasion to allude to the death 
of the late president of the Society, Mr. R. W. Thomson. 
He was sure he interpreted the feelings of all the members 
when he expressed the deep regret with which they had 
seen the announcement in that morning’s papers. Mr. 
Thomson was one of the most distinguised members they had 
had in the Society, and always took a deep interest in it; 
and through him the Society had gained a name in Edin- 
burgh and elsewhere. He (Mr. Ivory) knew the deceased very 
well personally, and he could only say that a more distin- 
guished engineer, or a more estimable private friend, or a man 
in every way more calculated to gain the esteem and affection 
of all who came in contract with him, he had seldom come 
across. On the suggestion of Mr. Reid, it was resolved that 
the sentiments of the Society should be communicated to Mrs. 
Thomson. The secretary (Mr. Sang) then read a paper ex- 
— a self-acting lock for railway sidings, contrived by 

fr. D. Smail, warehouseman, North British Railway. The 
last communication was one by Dr. James Paton, Paisley, 
on “ Paton and Harris’s Invention for the Prevention and 
Extinction of Fire.” In this paper was described an apparatus 
called the “ pyroletor,” designed for securing the extinction of 
fire, more particularly in the holds of ships, by the introduction 
of carbonic acid gas. The chairman and others expressed 
their sense of the value of the apparatus, and the members 
afterwards proceeded to a workshop in the neighbourhood to 
see it in operation. It is stated that the invention is to be 
brought under the notice of the Admiralty from whom it is ex- 
pected to receive a thorough trial. 


Scotch Bills in Parliament.—Several Scotch bills have 
recently made some progress in Parliament, and one of them 
—the South Alloa Dock Bill—has passed the House of 
Lords. The Irvine Harbour Bill is now practically passed 
also. 


Association of Engineers in Glasgow.—The usual monthly 
meeting was held last weck, Mr. James Gilchrist, vice-presi- 
dent, in the chair. The president, Mr. John Page, C.E., 
read an interesting paper on “ Roads, Railways, and Tram- 
ways.” A long discussion followed, in which many of the 
weak points of the Glasgow system of tramways were shown, 
and at its’close a hearty vote of thanks was awarded to Mr. 
Page for his excellent paper. 


The Speedy Stopping of Tramway Cars.—Mr. Gillespie, of 
Torbanehill, is about to bring under the notice of the direc- 
tors of the Edinburgh Tramways Company a contrivance 
which he hopes will enable a car-driver to stop his vehicle 
instantaneously if the imminence of accident renders it de- 
sirable to do so. He proposes that a strong longitudinal bar 
of metal should be fastened to the bottom of the car, running 
from end to end, to which six or more iron prongs should be 
attached, of graduated lengths, falling from different parts 
of the bottom, so that they will all, if made to drop by the 
driver moving a lever, strike the ground simultaneously and 
at different angles. The moving of the lever is intended also 
to ring a bell, and so warn the conductor to put on the ordi- 
nary brakes as well. It is intended that the prongs, on 
being allowed to fall, should strike the ground and enter the 
interstices between the causeway stones between the rails, 
thus causing the car to stop instantaneously. Supposing Mr 
Gillespie’s arrangement to be effective, we should much ob- 
ject to being in the car when it was used. 


Monkland Iron and Coal Company.—The directors of this 
company report to their shareholders as follows: The quantity 
of pig iron made during the past year was 62,907 tons, being 
at the rate of about 8000°tons per furnace. This production 
is less than was anticipated by about 7000 tons, and was 
caused by a variety of circumstances, such as the low yield 
of the ores, the colliers’ strike in December last, the unsatis- 
factory state of the labour market, and two of the furnaces 
being worn out at the bosh and lining. These furnaces were 
blown out, one in December and the other in January. One 
is already in blast, and the other will likely be in blast by the 
end of next month. Anotber has been out of blast since last 
August, and as it has now been altered to Mr. Ferrie’s self- 
coking system it will be put in blast in a few days. The 
production of finished iron has almost entirely been limited 
to nail rods during the year, owing to the depression which 
has existed. The quantity of gas coal raised during the year 
has been 21,185 tons. No detailed estimate of the profits 
for the current year is given in the report, but the directors 
consider the prospects fur the year are satisfactory. It is 
proposed to invest in the mean time 30,000. reserve in the 
company’s debentures, and to issue 70,0001. debenture shares 


There has been 


o 


13s. 2d. 

Technical Education.—Mr Robert Douglas, of Dunnikier 
Foundry, Kirkcaldy, has offered to receive, without a pre- 
mium, a pupil selected by the Professor of Engineering 
in Edinburgh from among his students. Two years since 


‘| Mr. Douglas made a similar liberal offer, on which occasion 


Mr. D. Bonar was nominated by the professur. Mr. 
Douglas has chosen a most efficient method of encouraging 
scientific education among young engineers. Appointments 
of this kind constitute one of the very best forms of scholar- 
ship or bursary in connexion with technical education. 


Lecture by Mr. Kinniple, Harbour Engineer, Greenock. 
—On Friday evening the season’s course of lectures before 
the Philosophical Society of Greenock was brought to a close 
by an interesting discourse by Mr. W. R. Kinniple, C.E., 
and ineer to the Greenock Harbour Trust. The lecturer 





took as his subject the history of his own profession, and 


to the public. The net profit for the past year is 63,9801. | Pe 
2d. 





illustrated as his remarks were, by the aid of models, dia- 
grams, &c., the lecture was of a generally instructive and 
scientific character. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Another Co-operative Undertaking.—An undertaking pro- 

jected to carry on business as engineers and millwrights has 

n started at Sheffield with premises in New-street. The 

shares are understood to be 20/. each, and it is stated, some 

good orders are on hand. I hear that the co-operative 

principle is also likely to be applied to several other branches 
of the Sheffield trades. 


Machinery at Messrs. Wilson and Cammell’s New Works, 
Dronfield.—At these works—which have been alluded to in 
these columns from time to time—the machinery is bein 
erected, and put into action with as much rapidity as is 

ssible. The blowing engines used in connexion with the 

essemer converters are of 180 nominal horse power, but are 
capable of being worked to a much higher capacity, and 
have been constructed by Messrs. Tannett and Walker, of 
Leeds. In the same engine-room are two engines for hy- 
draulic purposes, each of 16 nominal horse power, used in 
supplying water to the large accumulators for working the 
converting vessels, ingot cranes, lifts, and so on, up toa 
pressure of 500 lb. to the inch. The blowing engines for the 
furnaces, and the fan, which is on the most approved plan, 
are by a firm of engineers whose works are at Bradford. Up 
to now, there are four spiegeleisen furnaces and six Besse- 
mer cupolas, each 36 ft. by 7 ft. 6in. in diameter, in ex- 
istence, and there is a probability of five other furnaces being 
erected. It is stated, that when the establishment is com- 
pleted there will be 15 Bessemer furnaces, 6 ingot cranes, 6 
converting vessels, and 3 centre lifts in this department, which 
has been fitted throughout by Messrs. Tannett and Walker, 
Leeds. The same firm have supplied and fitted all the steam 
pipes. The rail and plate, &c., mills are not yet in a finished 
state, but it is understood that Messrs. Davy Brothers and 
Co., Limited, and Messrs. Tannett and alker are the 
makers of the —. powerful machinery with which 
they are being fitted. Eight 30-horse boilers supply the 
steam for the engines. It may be mentioned that the first 
heat was run in the Bessemer house last week in a successful 
manner. 


The Miners’, &c., Wages Question.—On all sides there are 
agitations or rumours of “movements,” “ demands,” and the 
rest of the phrases which have, in relation to the labour 
market, latterly become set. A dispute.has been settled at 
Messrs. Rangley’s collieries, Unstone. Fourpence per ton 
advance has been granted to the miners employed at Moor- 
wood’s collieries. The Ilkeston Gas Company intimate an in- 
tention to raise the price of gas very shortly. The miners in 
the Dronfield district wish to obtain 20 per cent. increase, 
but wisely agree to be overruled by the general council of 
the South Yorkshire Miners’ Association, which met at 
Barnsley on Monday, and resolved, rather than disturb the 
present good feeling that exists between the masters and 
men, that although they thought they were fully entitled to 
20 per cent. they would accept 15 per cent. on present wages. 
The West Yorkshire coalmasters met at Leeds on Saturday, 
and decided to adhere to their offer of 10 per cent. advance, 
whereupon the miners’ delegates of that district met on 
Monday and decided not to accept less than 15 per cent. 
increase, to be paid on present wages and on the next pa 
days, ending on March 14th and 16th. The Dronfield coal- 
owners, in reference to the agitation already chronicled, have 
held a meeting, and after some ideration decided to take 
the same action as the South Yorkshire owners, but there was 
a general feeling that another advance to the men must be 
met by a corresponding increment in prices, The Sheffield 
lamplighters are to have their wages raised from 19s. 6d. to 
21s. per week. Last week 300 navvies employed by the 
Midland Railway Company at Chesterfield struck, but have 
since resumed work; they now earn about 1/. per week per 
man. 


Various Engineering Works.—Messrs. Whitham, Perse- 
verance Works, Leeds, are making and erecting a couple of 
powerful srg ye of 200 horse power, for the Not- 
tingham Water Works Company. The same firm are about 
to have a siding laid into their works from the line of the 
Great Northern Railway, and are about to effect ny Po 
provements within their premises, already large. The - 
chester, Sheffield, and Linvolnshire Railway vey med are 
about to lengthen their bridge over Bardwell-road, Neepsend, 
Sheffield, to the extent of 21 ft., the work to be of girders. 
The Sheffield tramways are to be commenced at once. The 
Doncaster new sewage works are now complete, having cost 
25,000/., from the designs of Mr. Brundell, C.E., D ter ; 
the sewage farm, 265 acres in area, is at Sandall, 3 miles 
from the town, and has been let for fourteen years at 800/. 
rannum. At the Nunnery Colliery of the Duke of Nor- 
tolk, near Sheffield, extensive arching and other building 
work is going on in the workings, and it is pro to erect 
a pumping engine of 100 horse power. Amongst the new 
companies registered last week I notice the Ackworth, 
Featherstone, and Sharleston Gas, with a capital of 50002., 
in 51. shares; the Bowers Allerton Collieries, capital 135,0007., 
in 5007. shares; the Horbury Junction Iron, 100,000/., in 
102. shares, and the Yorkshire Boiler Insurance and Steam 
Users’ Company, capital 10,900/., in 51. shares. A new 
company is projected to work the Nancy, Rushy Cliff, and 
Suceess lead mines in Derbyshire. A scheme for the utilisa- 
tion of town sewage is — by a Mr. Nadin, member of 
the Sheffield Town Council. It was explained to a number 
of gentiemen last week, and may biiefly be stated to bea 
system of precipitation, deposit, and filtration through peat 
charcoal or sand, after having undergone treat- 
ment. It is,asa matter of course, yet tco ecrly to express 


any opinion on the matter. 
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GRAMME ELECTRO-MAGNETIC MACHINE. 














Ws take the following description of the Gramme electro- 
magnetic machine* from our contemporary, the Revue In- 
dustrielle, to which we are also indebted for the accompany- 
ing illustration. 

The problem of producing electric light is quite different 
from that of electro plating ; in the first case, a high tension 
and small quantity is required ; in the second quantity is of 
the first importance. The greater the tension the more 
serious are the inconveniences of commutating machines ; the 
sparks which are produced at each discharge of the poles 
rapidly destroy the parts of the machine, which, in a few 
hours, may be made unfit for use. Only the so-called Alliance 


machine has, until now, offered a really practical solution of 


the problem of electric light, but its high price and its small 
power have combined against its extensive introduction. 

The Gramme machine, shown in the accompanying en- 
gravings, has none of the inconveniences of the commutating 
machines, takes up only one-fourth the room of the Alliance 
apparatus, produces twice the light with the same mctive 
power, and costs for an equal light, half the price. Thusa 

reat advancement has been made in one of the most interest- 
ing branches of modern science. 

This machine is composed: 1. Of six round bars of iron 
bound together at the lower end by a cast-iron socket, and at 
the upper end by a square cast-iron plate; 2. Of a brass 
frame fixed on the vertical bars at the middle of their height, 
and carrying the axes of the coils; 3. Of lengths of first 
quality copper wire covering the six vertical bars, and form- 
ing by reason of their junctions above and below a powerful 
electro-magnet ; 4. Of three coils similar to those described 
already by us (see ante, page 94); 5. Of armatures, current 
collectors, and of the requisite accessories for the transmission 
of the circular movement. 

One of the coils or circular revolving electro-magnets, has 
for its object the development of the magnetism, in the fixed 
electro-magnet, the two others producing the electricity re- 
quired for the light. In other machines M. Gramme pro- 
poses to place only two coils op the driving shaft, a small 


one for the magnetism, and the other, a large one, including | 
But this modi- | 


the armatures of four columns, for the light. 

fication does not change the working of the apparatus; it 

is a simplification in the construction which will permit of a 

oo increase in the number of electric conductors, and will 
estroy the small sparks of the extra current. 

The bottom socket is 31} in. wide by 31}in., the vertical 
iron bars are 3 ft. 7,4 in. high and 3,4, in. diameter, the total 
height of the machine does not exceed 4 ft. 1,4, in., and its 
weight is about a ton. 


The speed given to the coil before the magnetic poles of | 


the electro-magnet is fixed at 19.70 ft. per second, corres- 
ponding to 300 revolutions per minute. Each of the 
armatures embrace one-third of the circumference of the coils. 





* See Enornzsnina, vol. xii., page 67. 
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The collectors are similar 





to those in the galvano- 
plastic machine. They 
are composed essentially 
of bundles of silvered 
copper wire grouped to- 
gether, and held in posi- 
tion by plates and ad- 
justing screws. Although 
this machine was calcu- 
lated only to givea light 
equal to 500 Carcel 
burners, it has produced 
nearly double that quan- 
tity. In numerousexperi- 
ments made, a light equi- 














valent to 900 burners was 
obtained for periods of 
several hours’ duration. 
The committee appointed 
to examine the machine 
by the Academy of 
Sciences also obtained 
results equally favour- 
able. 

Though several varia- 
tions in the intensity of 
the light pro duced were 
observed, they could not 
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be attributed to the 
machine, because this 





gives out continuous cur- 





rents of equal intensity, 

whilst the speed remains constant. Mechanical irregularities 
observed during the trials occasioned entirely the variations 
recorded. The tension of the machine is equivalent to 
105 ordinary Bunsen cells, whilst the quantity is only five 





cells. The wire wrapped around the electro-magnet weighs | 


—e and that of the three = 165 lb. 
e cost of a Gramme machine, developing a light equal to 
500 burners, is 4007. ‘ eteghen 

In conclusion we may add that this machine is now being 
introduced into this country, and that one of them is being 
| completed for iy ~ of illuminating the summit of the 
| Clock Tower of Houses of Parliament, every evening 

whilst the House is sitting. 








Canapian EnTEeRpriss.—Applications are about to be 
made to the Parliament of the Dominion of Canada for acts to 
incorporate the Windsor and Detroit Ferryboat Company ; 
to incorporate a company to construct a railway from some 
point on the Ontario and Quebec Railway near Manvers 
| to Goderich ; and to incorporate the Canadian Telegraph 
| Supply Manufacturing Company. 


° . al Is. 
| and docks for the accommodation of their —_ will allow, 


| and one of the pi 


Wuanr Improvements AT PaitapeLpats.—The Intera- 
tional! Navigation Company, owners of the new Red Star 
line of steamers to ply between Philadelphia and Asterrp, 
have purchased through their agents, Messrs. P. wae sr 
Sons, a large tract of ground bounded by Twenty-sixt hil 
Thirtieth-streets, Penrose Ferry-road, and the he 9 
river, just abcve its mouth, where they intend to bui as 
tions will be commenced as soon as the weat ble 
ers will be completed as soon vay oy 
ier will be 500 ft. long at present, with docks = Wd 
side, but it is the ultimate intention of the company anae 
three additional piers, and to lengthen the docks 
them to about 1000 ft., and to have them dredged to & a 
sufficient to accommodate vessels 4 vad ey 
the end of the pier, which is to be first built, wi - 
a graip Govetet of the t class, with a storage —E 
of from 500,000 to 750,000 bushels. The building he . 
almost entirely of iron, and it will be as near fireproot 

ible. The wharves will have all the appliances requ 
ior a first-class shipping depdt, and tracks connecting 
the Pennsylvania Railroad will be laid to bring 
to the wharves. 


This 
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BRAKE AND STARTING APPARATUS FOR TRAMWAY 


DESIGNED BY MR. J E. HOLMES AND MR. F. B. TAYLOR, ENGINEERS, LONDON. 


(For Description, see next Page.) 
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APPARATUS FOR DRIVING SEWING MACHINES. 


DESIGNED BY MR. JOSEPH E. HOLMES, ENGINEER, LONDON. 
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DRIVING SEWING MACHINES. 
Tue want of a cheap motive power capable 
of driving sewing and other small machines 
has long been felt, and much ingenuity has 
been expended in attempting to supply it. The 
contrivances which have been designed to at- 
tain this end may be divided into two classes, 
the first being composed of motive powers pro- 
perly so called, and the second consisting of 
accumulators of power, or contrivances by 
which a considerable amount of manual force 
exerted for a short interval is stored up and 
given out as required in the form of a lesser 
force exerted for a longer period. Amongst 
the motive powers of the first class we have 
had small turbines driven by water supplied 
from the ordinary mains, “domestic” steam 
engines, small gas engines, and electro-mag- 
netic engines, some few of these contrivances 
being well designed, but none of them, so far 
as we are aware, having come into general use. 
Machines of the second class have consisted, 
with but few exceptions, of arrangements of. 
springs brought into a state of compression or 
tension by gear worked by hand, their recoil 
being utilised to actuate the machine to be- 
driven. The arrangement which we now il- 
lustrate, and which has been designed and 
patented by Mr. Joseph Ellicott Holmes, of 
12, Buckingham-street, Strand, belongs to 
this second class ; but it differs from its pre- 
decessors in an important respect, namely, 
that instead of the power being stored up by 
the tension or compression of steel springs or 
by raising dead weights, the necessary force is 
obtained by the pressure of the atmosphere 
upon the surface of a piston moving in a cy- 
linder, and below which a vacuum has been 
formed. The advantages of this arrangement 
are that a practically constant force is ob- 
tained acting through any required distance, 
while, at the same time, the whole machine 
can be kept comparatively light. Thus, for 
instance, if we suppose a vacuum of 14 lb. per 
square inch (and the arrangement admits of 
an almost perfect vacuum being obtained) to 
exist below a piston 9 in. diameter, the pres- 
sure of the atmosphere on that piston will 
amount to 890 Ib., or be nearly equal to a dead 
weight of 8 cwt., while the weight of the parts 
required to obtain this result is very moderate. 
On the other hand, too, the force exerted on the 
piston, being practically constant throughout 
its stroke, there is no necessity to resort to 
fusees or other contrivances to equalise the 
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force exerted, as is the case when steel springs with their 
variable resistance are employed. 

The arrangement adopted by Mr. Holmes will be readily 
understood by reference to the engravings, Fig. 1 being a 
front, and Fig. 2 an end elevation of the motor. In these 
figures, A, is a cylinder of suitable diameter and length 
fitted with a piston, B, which moves freely—but perfectly 
air-tight—in it. To this piston is attached a band or chain, C, 
which extends through one end of the cylinder over a pulley, 
D, to the drum, E; the latter being geared to a shaft, F, 
which can be turned by the wrench or key, P, so as to wind 
up or raise the piston from the bottom to the top of the 
cylinder. Instead of the chain or band, C, a rack may be 
employed. The shaft, F, is connected. by a clutch, G, or 
a ratchet and pawl or other suitable contrivance, with 
toothed or frictional gearing, or with belts and pulleys 
whereby the motion imparted to the shaft on which the 
drum, E, is fixed is communicated to other shafts. The 
gearing or pulleys are so proportioned that any speed com- 
municated: to the first wheel or shaft is greatly accelerated 
in its transmission from it to the last shaft, H, of the series, 
which is connected directly or indirectly with the sewing 
or other machine to be driven. HH" is a fly or band wheel, 
which may have grooves at different diameters to correspond 
with the pulley attached to the machine to be driven, and 
by which the speed or power may be regulated to suit.the 
work to be performed. 

The piston, B, as before stated is fitted to work air-tight 
in the cylinder, A, and the latter is closed air-tight 
at the bottom or at one end, the top or other end being 
open. When the piston is raised or drawn towards the top 
or open end of the cylinder a vacuum will be produced 
in the cylinder below the piston, and the latter will be 
pressed down with the full pressure of the atmosphere, and 
this force is communicated as explained through the afore- 
said gearing to the machine to be driven. It will be seen 
from the engraving that the motor is provided with a simple 
brake applied to the wheel, H', this brake being so arranged 
that*it is. always in action except when removed by the 
pressure of the foot on the treadle shown. By simply 
pressing Or releasing this treadle the motor is started or 
stopped at pleasure, and thus perfect command is obtained 
over the motion of the machine which is being driven. 

Of course, in such an arrangement as that we have de- 
scribed a vital point is to obtain a piston which shall move 
freely in the cylinder, and which shall yet maintain itself 
air-tight without skilled attention. Practical experience has 
proved that the Giffard piston, illustrated by us on page 70 of 
our last volume, satisfies these requirements, and we believe 
that Mr, Holmes intends to employ it regularly for the motor 
we have described, although he has himself designed and 
patented a form of piston for the purpose, which gave very 
satisfactory results in practice... It will be remembered by 
our readers that the Giffard piston also forms a valve, so 
that in the event of any leakage taking place past it, the 
air or fluid thus getting below the piston would be dis- 
charged each time the latter reached the bottom of the 
cylinder, Moreover, by keeping the piston slightly flooded 
with oil or water, any leakage which may take place will 
be that of a liquid, and will not impair the vacuum. 

With a motor of the kind we have described, having a 
9 in., cylinder and 2 ft. stroke of piston, a force of 
about 1800 foot-pounds can be stored up, the piston 
being raised by 82 turns of the crank handle, and the work 
of winding up being easily accomplished in one minute. This 
amount of stored-up work is sufficient to make about 
5000 stitches with a sewing machine, or to sew about seven 
or eight yards, according to the quality of the work. The 
arrangement in modified forms is also available for a variety 
of purposes where the exertion of a small power for long 
periods is required, and we anticipate that numerous ap- 
plications will be found for it. 





BRAKE AND STARTING APPARATUS FOR 
TRAMWAY CARS. 
Tue arrangement, which we illustrate on the preceding 
, is one designed and patented by Mr. Joseph Ellicott 
lolmes and Mr. F. B. Taylor, of 42, Borough-road, and is in- 
tended for facilitating the starting of tramway cars by storing 
up a portion of the power expended in stopping such cars, 
and enabling this power to be utilised when a start has to be 
made, The arrangement by which this is effected can be 
best explained by referring at once to the engravings in which 
Fig. 1 is a longitudinal section, and Fig. 2 a plan partly in 
section. 

In these views a is the platform or frame of the car; 3, 5, 
are the wheels ; ¢, c, the axles ; and d, d, the rails on which 
the car runs. Near the centre of each axle, c, of the car or 
carriage are placed two mitre or bevel wheels, ¢. These 
wheels are fitted loosely on the axles, c, and are geared with 
similar bevel wheels, f, on a counter shaft, g, which extends 
lengthwise between the two axles,c. The bevel or mitre 
wheels, ¢, on the axles are kept properly apart by tubular 
T.Picoes, A, which are fitted on, the axles and form bearings 

the ends of the counter shaft, fy already mentioned- 
Around this shaft is coiled a spiral or helical spring, ¢, or two 
or more of such springs, these being made fast at the ends 
to the bevel or mitre wheels, 7, on the shaft, g; 7 is a tube 
which encloses the spring i. Each of the bevel or mitre 
wheels, ¢. is formed with clutch teeth or notches, e', to corre- 
spond with similar teeth on clutch sleeves, k, which are fitted 
e — on the axles, ¢, but ye turn with eared 

eys or projections, J, on tting grooves in the 
. keys are so arranged that they also serve as 








means for keeping the bevel or mitre wheels in their proper | 
position endwise on the axles. 

From the above description it will be obvious that the 
clutch sleeves, k, although free to slide on the axles are com- 
pelled always to rotate with them, whereas the bevel or | 
mitre wheel, ¢, when out of gear with the said clutch sleeves | 
will not turn with the axles; therefore the spring, ¢, is not | 
acted upon, and the apparatus remains inoperative. But if 
the clutches, k, at either side of the carriage are thrown into 
gear the countershaft, g, with its wheels, f, is revolved, and 
the spring, i, is either coiled or uncoiled (according to the side 
thrown into gear) till the tension of the spring overcomes the | 
momentum of the carriage, or the wheels slide on the rails or 
road. Then the driver or conductor throws the clutches on | 
the opposite side into gear, thereby locking the apparatus and | 
preventing any recoil of the carriage 

A force representing a greater or less proportion of that 
expended in stopping the carriage is thus accumulated and 
reserved by the apparatus, and when it is desired to start the 
carriage this force is caused to expend itself in overcoming the 
inertia of the latter, and starting it in either direction as al- 
ready explained. The shaft, f, prevents the coiling of the spring 
too Fightly, and the tube, g, limits the extent of its un- 
co) . 

The above described brake and starting apparatus may be 
combined with various suitable devices for adjusting the 
clutches, but Messrs. Holmes and Taylor prefer to use for the 
my the following arrangement: Extending along the 

tom of the car, and supported to rock or vibrate in 
suitable bearings attached to the vehicle, are two rods or bars, 
m, which are provided with clutch levers, n, properly forked 
and fitted between collars, k', on the clutch sleeves, k. At 
one or both ends of the carriage these rods or bars have other 
levers, 0, which are connected by rods or links, p, to a vertical 
double crankshaft, g. This shaft extends up above the 
platform or bottom of the carriage, and is provided at its 
upper end with a hand wheel or handle, g', whereby the 
apparatus is adjusted. This wheel or handle is arranged in 
combination with a quadrant or stop r. The ends of the 
connecting links or 4 p, which take hold of the cranks, 
have long slots or apertures, Pp’, which permit the crank- 
shaft to be moved for a certain distance without moving 
either of the rods. The hand wheel, q1, is provided with an 
adjustable pin, g*, and the quadrant has holes for the recep- 
tion of the end of this pin. 

By this contrivance the operator is enabled quickly and 
accurately to effect the required adjustment of the clutches, 
that is to say, he can thereby put the clutches in gear on one 
side to stop the carriage, then put the opposite clutches in 
gear to lock the apparatus, and then release the clutches on 
either side to start the carriage in the required direction. 
When the adjusting contrivances are pl at both ends of 
the car or other vehicle the crankshafts, g, are connected by 
Nat linked chains, r*, sing over toothed wheels, g*, at the 
lower ends of the crankshafts or by other suitable gearing. 

In concluding our notice of Messrs. Holmes and Taylor’s 
plans we should add that they do not propose to absorb in 
the springs they employ the whole force expended in bring- 
ing a tramway car to a state of rest from a speed of five or 
six miles per hour. To dothis would necessitate the employ- 
ment of very cumbrous springs and much more heavy 
mechanism than it is desirable to use. The object ia view 
is in fact to store up such an amount of power as wilkwhen 
utilised set the car in motion at a slow s , and thus reduce 
in @ material degree the dead pul] which at present has to be 
exerted by the horses in starting. 
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COAL ECONOMY. 
To tue Epiror or EnGIngERina. 
Srm,—At a time when the price of coals has risen to such 
a monstrous height, I trust you will not consider it out of 
place to call the attention of your readers to some of the 
means by which a considerable saving can be effected in the 
consumption of coals in steam boilers by a comparatively 
small outlay. Irefer to the application of “ Field” tubes 
generally to existing boilers both vertical, and horizontal, 
eee Cornish, double-flued Lancashire, and egg-ended 
oilers. 
As an example, I beg to enclose you a tracing of a Cornish 
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| at the magnitude of the 


uld like to bey 

been able to lay before your readers, but most boiler ou 

strongly object to being interfered with in the dail 

their property, and are perfectly satisfied with sy — 

as I have stated above, without caring to Z0 into 

minute details which are so desirable to arrive at no 

an unbiassed opinion of the value of the tubes. form 
I am, Sir, your obedient Servant, 

Lewis Oxatog, 


record of a thorough experiment as I should 


27, Leadenhall-street, March 5, 1873. 








MINING IN SWEDEN. 

Tux recently printed report of the Swedish Board of Com, 
merce —— we hey industries of Sweden during the 
year 1871, furnishes the following particulars, whi 
translated. - ramon 

The raising of iron ore amounted in the course of the 
to 633,983 tons of mine ore, and to 15,450 tons of lake and 
bog ores. The amount of mine ore thus raised exceeds the 
quantity raised in the year 1870 by 29,471 tons, and is the 
greatest which has been obtained during any year. Thy 
amount of lake and bog ores raised exceeds the correspondin 
quantity in 1870 by 1973 tons. 

the course of the year 1871 there were 
the kingdom 11,660 4 of iron ore. antl te 

The pig iron made amounted to 292,892 tons, of which 
5682 tons were castings. This make of pig iron was less } 
1545 tons than that accorded for the year 1870. 

The export of pig iron amounted in 


1871 
1870 
1869 


tons 
40251 
39130 
20117 
1868 20418 
1867 23155 


The manufacture of castings, irrespective of those turned 
out direct from the blast furnaces, as above mentioned, 
amounted at the foundries, properly so called, to 12,022 tons, 

The manufacture of bar iron amounted to 183,980 tons, 
and was lese by 5992 tons than the year before. The Board 
observes, however, that certain works engaged in this branch 
of the iron industry have commenced of late years to be em- 
ployed, either exclusively or to a considerable extent, in the 
manufacture of blooms, which when not disposed of for 
direct export, are chiefly welded and worked out at other 
works provided with rolling mills, and that the form in 
which the returns in this respect are sent in renders it difi- 
cult, in consequence of the aforesaid division of labour in the 
manufacture, to calculate with sufficient acc what 
amount of the production here referred to ought properly to 
be classed under the head of bar iron; but the Board reports 
that for the year now in question a production of blooms has 
been specially returned of 29,463 tons, the preponderati 
portion of which has doubtless been further man 
into bars. 

In the year 1871 the production of manufactured iron and 
steel and amounted to 


eee eee eee 


tons 
Steel om 
Plates... 
Smiths’ work for implements 
other manufactured ores 


Total eee ws «a 8 

Of the steel manufacture 4441 tons were produ - 

ing to Bessemer’s Among sundry other manu- 

factured wares are included 3155 tons of railway bars, made 
at Smedjebacken and Motala. 





InTERcoLonraL RatiwaY.—It is estimated that theextras 
claimed by the conttaetors engaged in the construction of 
the Intercolonial Railway will amount to nearly 5,000,000 
dollars, one firm alone demanding 600,000 dollars. The 
Intercolonial Railway Commissioners are said to be appalled 
claims sent in, and they have re 
solved to leave this question of extras to be dealt with at its 
discretion by the Canadian Legislature. 
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and the result of these two years’ 
tons 
of coal per week. The boiler is 32 ft. long by 5 f 6 in. in | 


boiler belonging to Mr. H: 

field, near Manchester, which 
tubes about two years 
experience is that a saving has been effected of about 


of Woolley Bridge, 


Had- | 
fitted with sixty “ Field” | 


diameter, having a flue 2 ft. 9 in.in diameter, and'the grate is 
8 ft. long.} From the saving stated above, it will be seen that 
ss — of the tubes fitted complete would be paid for in 
abou 


goes inte the pocket 
present time no diminution has taken 


of the owner of the boiler. Up to the 
of the tubes. I regret that I am ables 


in the e cy 
give you such a | 


months; and after that time the whole saving | 


Lavuncn or 4 Drepes Freet.—A new iron dredger, - 
three hopper vessels as tenders to it, all built and engined ! | 
W. Simons and Co., were launched on Wednesday, Geet i 
inst., ——_ Pes bape putian. = — a 
intend eepening river Tyne, . 
structed to the orders of Mr. Harrison, the engineer of the 
North-Eastern Railway. Besides being capable of oe 
degpen: close into’ quay, walls for the Prop ering ® 

ee e into y or . 
pv a This sealen te irty-first vesse Messrs. Sint 
Co. have constructed for dr operations 
country, Europe, Asia, and America. 
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THE VIENNA EXHIBITION OF 1873. 
No. VI. 


Asasequel to the last article descriptive of the 
original design of the great central rotunda, we 
end to-day three documents, which together 
eh the original drawings were issued with the in- 
yitations to tender. The first of these documents 
js a short description of the drawings, which were 
four in number, viz., a photograph of the outside 
elevation ; a vertical section of the iron structure ; 
a plan of the same; and a sheet of details in out- 
line. ‘The second document is a summary specifica- 
tion, while the third contains extracts from the 
general conditions of tender. It must be mentioned 
in connexion with Document No, IL, that the given 
thicknesses of plates and angle irons in any par- 
ticular division are the maximum thicknesses of any 
art of that division. The final adjustment of the 
dimensions, so as to bring the whole within the 
specified weight, was to take place, as is os pret 
stated in document No. III, after the full-sized 
drawings had been prepared by the contractor. 


DESCRIPTION OF DRAWINGS,* 

Drawing No. I. presents a general view of the 
central group of buildings for the great Exhibition 
of 1873, and also shows the position to be occupied 
by the great central iron building, But this con- 
tract has no reference to the dimensions, forms, or 
ornaments shown in that group of buildings, and 
refers solely to the iron portions of the work shown 
in drawings Nos, II., II1., IV. 

In all cases throughout this description, the 
exact dimensions are to be taken from the figures 
of the description, rather than from the scale on 
the plan. 

Drawing No. II. (see Fig. 2, page 159 of our 
number of the 7th inst.) shows the structure of the 
iron central building in horizontal plan. It consists 
of two halves, one half shows in dotted lines the 
woodwork on the ground floor, which is no part of 
this contract, but also shows the iron girder columns 
which carry the circular roof. 

The other half of the drawing shows the re- 
mainder of the iron girder columns, and also the 
exterior top view of the iron roof. All round the ex- 
terior of the columns is shown the iron girder parapet. 
On the inner edge of the columns is shown a second 
circular iron girder, and these two girders, with the 
portion of the iron roof between them, form one 
continuous circular iron girder, running all round 
the roof. 

The rest of the roof plan shows one-half of the 
thirty straight girders, which run straight up the 
conical roof. ‘These thirty straight girders are 
crossed by five ring girders, each forming a com- 
plete circle round the roof. 

The roof itself consists of a complete cone of iron 
plate riveted and caulked water-tight, underlying 
all the straight and circular iron girders, but rivetted 
to them throughout, and forming with the one con- 
tinuous circular iron girder running round the roof, 
one perfectly united and continuous structure. This 
represents the first segment of the roof shown in 
plan, and it ends in a continuous circular horizontal 
platform enclosed between two iron ring parapets, 
and divided in the centre by a circular ring, from 
which spring the columns of the upper or second 
segment of the roof. ‘These three rings on the 
crown of the first division are shown by the three 
thicker circles, 

The second stage of the roof springs from this 
horizontal platform as its foundation, and is carried 

y columns similar to the lower columns only smaller 
and lighter, and thirty in number, not thirty-two. 
The general structure of the upper division of the 
roof is similar to the lower, only proportionally 
lighter and smaller, It also terminates ina similar 
horizontal ring platform, surrounded by girder 
revanyl and from its centre springs the third or 

ghest‘division of the roof; these three girders on 
the horizontal platform are the three thick lines 
nearest the centre on the plan. 

a mving No. IIL. (see Fig. 1, page 159) shows 
© structure of the iron central building in section. 
€ iron structure is shown by the continuous lines. 
-4¢ wooden floor structures are shown by dotted 
, but form no part of this contract. The con- 
— foundations are shown as shaded blocks, and 
in no part of this contract. An outer ring of build- 
€ 1s indicated by two upright dotted lines, and 
—at also forms no part of this contract. 


wenn? drawings Nos. IL, LL, and IV, hero referred to, 
ol the Mh sae by us on pages 159 and 160 of our number 








Springing from the concrete foundations are two 
upright wrought-iron girder columns. Thirty-two 
of them carry the roof. The opposite girders from 
centre to centre are 343.775 ft. apart, and the circle 
uniting their centres is 1080 ft. long, and forms the 
circle of construction of the cone of the roof. The 
distance from this circle to the apex of the cone is 
200 ft. (two hundred feet.) 

Resting on these columns and firmly rivetted to 
them is the conical roof with its series of straight 
girders and ring girders crossing each other, and 
terminating With the first horizontal ring platform. 
The drawing shows, resting on the outside of the 
columns, the first ring parapet ; on the inside of the 
columns, a second ring girder, and above, a third, 
fourth, fifth, sixth, and seventh ; all of these crossing 
the straight ridge girders, which run up from each 
column to the ring platform, which they spread 
out to and carry. ‘The outer and inner ring 
parapets are shown guarding the edges of the ring 
platform. 

The section also shows the iron girder columns, 
thirty in number, which carry the upper division 
of the roof, and this upper is similar in general 
structure to the lower division, and terminates also 
in a horizontal ring platform, from which springs 
the iron structure belonging to the third division 
of the roof. The ornamental termination of this 
roof is no part of this contract. 

Drawing No. IV. my Figs. 3, 4, 5, 6, 7, 8, and 
9, page 160) shows the details of construction of 
the chief portions of the ironwork. 

A A shows the girder columns 10 ft. x4 ft. x 80 ft. 
with the girders resting upon it, and united with it. 
It consists chiefly of iron plates 3 ft. x 10 ft. (with- 
out counting lap), united by iron plates 4 ft. square 
(exclusive of lap), forming a structure 10 ft. across. 
E, F, G, show these girders in section, E at the 
foundation, F higher up, and G where strengthen- 
ing cross plates occur. The outer and inner faces 
of the girder are formed of similar continuous 
rivetted iron plate. The angles are formed of 4 in. 
angle iron, and the whole is punched, and rivetted 
at 6in. pitch. 

The continuous circular iron girders running 
round the top of these columns is shown in its place 
at A, is shown in section again at H K, and is shown 
on flat extending from DtoD. Its underside is 
composed wholly of the underplating of the iron 
roof, and the outer 5 ft, of that plating is all 
rivetted at 3in. pitch, while the rest is rivetted at 
Gin. pitch. The structure and stiffening of this ring 
girder are shown at 1 K. 

It is to be observed that this ring girder will first 
be erected in separate portions on the top of the 
columns, ‘and then united into one continuous iron 
girder running all round the roof. But the plates 
of which it consists will, when the rest of the roof 
is added, be continuous with the conical roof plat- 
ing, and the ring and the roof will form one con- 
tinuous whole. This is shown more especially at 
BB, CC,D D, where BB is part of the great 
circle of construction (1080 ft. in circumference), 
having the outer ring parapet under, and the first 
circular girder above it, showing also the tapering 
plates of which the tapering roof consists as far up 
as the ring girder CC. At D D are shown also the 
top plates of the straight ridge girders BC, BC, 
which run up the cone on the outside from each 
girder column. The thirty straight ridge girders 
are shown running i at H, K, L, M, intersected 
by the ring girders H, K, L, M, and showing the 
construction and stiffening of these girders. H and 
K are the ring girders on each side of the construc- 
tion circle B B. Lis the ring girder shown at CC, 
M and the four others succeed at shorter intervals, 
and are of proportionally smaller size. 


SPECIFICATIONS, 

This undertaking is for providing, erecting, and 
completing, in the Prater at Vienna, a central hall 
of wrought iron, to form part of a group of build- 
ings for the Exhibition of all nations in 1873. 

Form.—The building is to be circular in plan and 
eylindro-conical in form. The span from centre to 
centre of columns is 343.775 ft., or 104.779 metres. 
The height from floor to crown is 250 ft. 

Material—The building is entirely made of 
wrought-iron plates, and angle iron, rivetted to- 
gether in the manner of wrought-iron girders, or 
iron shipwork. The quantity of this ironwork will 
exceed 2000 tons. The quality will be that 
commonly used in bridges and = of the highest 
class, all stamped with the ironmaker’s name. 

Sizes.—The chief portions of the work consist of 





wrought-iron plates 4 in. thick, and of wrought-iron 
angle irons 4 in. <4 in, 

Structure.—The plates and angle iron are rivetted 
together by single rows of rivets pitched 6 in. apart. 
Where the thickness is less, the rivets are propor- 
tionally close. (An exception in the pitch of the 
rivets is that the 5 ft. at the outer edge of the roof 
is rivetted at 3 in, pitch instead of 6 in.) The 
longitudinal joints of the plates are lap-jointed, and 
the ends of the plates are butt-jointed, with a 
covering plate rivetted on the outside. The whole 
is caulked watertight. 

Work.—Nearly the whole of the work is either 
dead flat or curved only one way, conic or cy- 
lindric. None of the work has to be heated or 
smithied. : 

Geometry.—The ruling line for the construction 
of the building is a circle in plan, of which the 
perimeter, or circumference is 1080 English feet. 
This is the base of a conic roof of which the radius 
on the slope is 200 ft. ‘This gives a slope of above 
30 deg. to the roof, and a diameter of 343.775 ft. to 
the base of the cone. 

Roof.—The roof of the building rises in stages. 
The t stage rises along the slope of the cone 
about 150 ft. and ends in a level platform 20 ft. 
wide. The second stage rises ona cylinder per- 
pendicularly 30 ft., and thence on the slope 44 ft. 
to a second level platform ring 10 ft. wide. The 
third stage rises to the crown of the building 250 ft. 
above the floor. 

Supports.—The supports of the roof are 30 pillars 
of flat girder work, 80 ft. high, 10 ft. deep, and 4 ft. 
wide. ‘These are set round the circle of construc- 
tion, at distances of 12 deg.=36 ft. The supports 
and the roof are rivetted together as the rest of 
the work. Two extra pillars have to be provided 
and placed. 

Foundations. —The foundations of the building form 
no part of this contract. They will be already pre- 
pared up to the level of the floor. 

Fittings.—There must be supplied rivets with 
ring heads on the inside of the roof 3 ft. apart, and 
also ring bolts of the same description for conve- 
nience of erection, completion, and repairs. 

This work will be taken either as a whole or in 
several contracts. For this purpose it is separated 
into the following divisions : 

First Division. —The first division consists of 
30 columns (80X10 x4 ft.). Also two extra columns 
all of } in. plates, and 4 in, x4 in. angle iron, rivetted 
as plain girder work. Weight 600 tons. 

Second Division.—Thirty transverse curved girders 
to be carried on these columns, rivetted to them 
and to each other, 36 ft.x 5 ft,<12 ft. of 4 in. plates, 
and 4in.x4in- angle iron. Weight 300 tons, 

Third Division.—The third division consists of the 
lower conic roofing. It measures 1000 ft. round the 
outer circular edge, and 300 ft. round the inner 
circular edge, and is wholly composed of } in. plates 
curved one way ; lap-rivetted on the straight edges, 
and butt rivetted on the outside, Thirty ridge 
girders run up the outside, tapering uniformly from 
5 ft. over the centre of the columns, Seven ring 
girders run round the whole, united with these 
ridge girders. The two highest of these are made 
4 ft. deep, and rise from the top platform, which is a 
level ring 20 ft. wide. This division consists of 
4in. plate and 4in. x 4in, angle iron. Weight 
1000 tons, 

Fourth Division —The fourth division consists of 
the upper conic roofing, and a ring of columns and 
arches which support it. The supports, arches, and 
outer ring, are jin. plate, and 3in.x3in. angle 
iron. The roof radial girders and rings are }in. 
plate, and 2} in. x24 in. angle iron. 

The summit ring platform is 10 ft. wide, and has 
two parapets each 3 ft. deep. Weight 200 tons. 

Fifth Division.—This division consists of a cylinder 
30 ft. diameter and 40ft. high, of 1; in. plate, and 
24 in. x24 in. angle iron, and terminates in the 
Imperial Crown. 





Extracts from the conditions according to which will 
be adjudged the concession for the execution of 
works, and the delivery of materials, for the iron 
construction of a central hall of wrought iron, 
which hall is to be erected in the centre of a group 
of buildings, destined for the International Exhibi- 
tion in the Prater of Vienna, 1873: 

Term for the Transmission of Tenders.—Those con- 
tractors who have received a special invitation to 
take part in the above-mentioned works and de- 
liveries, are requested to transmit their respective 
tenders on the 7th day of October, 1871, at the 
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latest, to the Director-General of the International 
Exhibition of 1873, No. 42, Praterstrasse, Vienna. 

Contents of Tenders.—The tenderer has expressly 
to declare in his tender whether he will charge him- 
self with all the works and deliveries specified in 
the description of the buildings or with only one 
or more ot the five portions into which the work 
has been divided; he must also specify which of 
these portions he will undertake. e tender 
must contain the exact statement of the price 

r ton in English pounds sterling, payable in 

ienna. 

The tenderer must sign this extract as a token of 
his agreement with the conditions hereby communi- 
ca to him. 

The tender likewise signed and sealed by him is 
to be forwarded in a sealed but unstamped cover 
bearing the aes ‘Tender by official 
— for the International Exhibition of Vienna.” 

Drawings to be Submitted by the Contractor.—With- 
in ten days at the latest, after having been informed 
of the acceptance of his tender, the contractor is 
bound to have made drawings in full size, of all the 
details of those portions of the works to be under- 
taken by him and to have submitted them for re- 
vision to the engineers. Not before the latter has 
given his consent to the measures, weights, and di- 
mensions of the materials, as well as the arrange- 
ment of the same, will they be taken as definitely 
settled. 

Expenses to be Defrayed.—The expense of the 
transport to Vienna, and especially to the site 
destined for the erection of the building, the expense 
of erection, together with all other expenses what- 
soever, are to be comprised in the prices tendered, 
so that the contractor, besides these prices, is 
entitled to no claims whatever on the funds of the 
Exhibition. 

The contractor is to acknowledge this tendered 
price to be binding and not to be exceeded, so much 
so that he must expressly renounce all claims to any 
additional payment whatsoever, such as compensa- 
tion for an eventual rise in the price of labour, or 
material, or for future differences in the rate of ex- 
change. 

Custom Hause Duties on Importation. —On the other 
hand, the contractor has to pay no custom house 
duties for the importation from foreign countries 
into Austria of the materials, manufactures, ma- 
chines, and tools, requisite for the erection of the 
Central Hali. ‘The general direction will take 
measures in order that the above-mentioned objects 
may pass the Austrian line of custom houses with- 
out any hindrance or delay. 

The Time fixed for the Execution of the Works.— 
The works necessary for the execution of the Cen- 
tral Hall must be begun and completed within the 
following terms : 

The delivery to the site destined for the building 
of the first division of the work (the columns) must 
begin at the latest on the lst of January, 1872, and 
the work of erecting this division must be com- 
pleted on the 1st of March, 1872. 

The delivery of the materials for the second por- 
tion of the work (the ring girders over the columns) 
must begin on the lst of January, 1872; and the 
erection and rivetting must be completed by the 
lst of April, 1872, at the latest. 

As for the third division of the works (the plating 
for the lower conical roof), the delivery of the ma- 
terials to the building site is to begin at the latest 
on the lst of Januarv, 1872, and for the erection, 
completion, and rivetting of the same, an unalter- 
able date is fixed, viz., the lst of July, 1872. 

The delivery of the materials to the building site 
of the fourth division of the work (the great lantern 
and the upper conic roof) must begin at the latest 
on the 15th of May, 1872, and for the erection, 
rivetting, and completion, an unalterable date is 
fixed, viz., the 15th of August, 1872. 

As for the fifth division of the works (the crown- 
ing structure), the delivery of the materials must 
begin at the latest on the lst of August, 1872; and 
for the erection, rivetting, and completion, an un- 
— date is fixed, viz., the 15th of September, 

872. 

Consequences of any Transgression of the Terms fixed 
Sor the Completion of the Building.—Should the con- 
tractor not fulfil the above-mentioned terms of 
completion, he has to pay for every day of delay a 
penalty consisting of two hundred florins, Austrian 
currency, for the'first, second, fourth, and fifth di- 
visions of the work, and of four hundred florins, 
Austrian currency, for the third division (the lower 
conic roofing). ‘The penalty will be deducted from 
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the balance due to the contractor without prejudic- 
ing any ulterior measures which may be taken 
against him for the infringement of the conditions 
of the contract. 

Caution Money.— Within a fortnight from the day 
when the contractor has received notice of the 
acceptance of his tender, he has to pay caution 
money to the amount of 10 per cent. of the cost of 
the undertaking. 

General Consequences of the Non-Fulfilling of the 
Conditions of the Contract—Should the contractor 
in any respect whatever fail to fulfil his contract, 
the general direction of the Universal Exhibition 
will have the right, and will be free either to oblige 
him to fulfil the contract exactly, or to consider the 
same as null and void, and to dispose of the works 
and materials at any conditions whatever, at the 
risk, and for the account of the original contractor, 
or to complete the works under its own direction, 
and in both cases the general direction of the 
Exhibition will have the right to cover any damage 
caused, with the sum paid as caution money, and 
with all the movable and immovable property of 
the contractor, and in case that there be no damage, 
or that the caution money amount to a larger sum 
than the amount of damage done it will have the 
right to seize that amount as a forfeit. 

The Special Consequences of Delay.—'These con- 
sequences will especially result if during the con- 
tinuation of the work it be delayed in any way by 
the fault of the contractor, so as to cause a reason- 
able fear that the work be not completed in a proper 
manner at the fixed time, and if the contractor on 
being requested to terminate the works quickly by 
the building direction, does not do so within the 
space of time fixed by the same building direction, 
and should the works not advance in proportion to 
the time spent on them, then the building direction 
will have the right to undertake the works and to 
manage them itself, at the risk and on account of 
the contractor, if the latter, being requested by the 
building direction, do not procure the requisite 
number of workmen within 48 hours. 

Payment.— Payments to the contractor will only 
be made for completed work. Every month account 
will be taken of the work completed, and 75 per 
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cent. of the contract price will be paid for the same 
The last 25 per cent. of the sum earned will only 
be paid when the contract has been completely 
fulfilled, and the building direction has taken posses- 
sion of the works. There will be no advance made 
for materials delivered, but not erected. : 

Decision of Differences according to the Austrian 
Laws.—The Austrian laws will be referred to in 
case of any differences, and if anything has to be 
decided in a legal way, the competent tribunals of 
Vienna will be referred to. 








TELEMETERS. 
(Continued from page 179.) 

Mr. Herman Gurwt’s naval telemeter was i- 
vented and originally constructed in 1863. Two 
years later, in 1865, a second instrument, working 
on the same principle, but with some trifling alters. 
tions in construction, was brought out, and this 
latter instrument we are now about to describe. | 

The telemeter is, of course, an angle-measuring 
instrument, and its essential parts consist of an as- 
tronomical telescope, d, Fig. 71, movable round & 
horizontal and vertical axis, and of a graduated 
semicircular limb, O, upon which any angle between 
0 deg. and 180 deg. may be read by means of & 
vernier and microscope, S, which are fixed to be 
telescope. The telescope rests with its BR pees 
pivots upon a support, c, which is fastened to 4 cir- 
cular base plate, &, and can revolve with the same 
round a conical pivot. 

The base plate bears two electro-magnets, #% 
which may swing slightly round a horizontal axs, 
and which are armed with two pole pieces, 0 and w; 
below this is another horizontal circular base plate, 
e, of a little larger diameter, which rests on 
same conical pivot, and bears two standards, = 
in which the graduated semicircular limb rests ye 
its horizontal axis in such a manner that = 
-axis of this limb and that of the telescope coici 
in one line, which is at right angles with pea 
of the conical pivot. In order to arrest the te 
scope, it bears upon its pivots two vertical 





semicircular arcs of iron, /; the lower ron plate, 
|e, also bears on its circumference a ring 0 = 
| both act as armatures to the electro-magnets, 
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pole of which, v, is attracted upwards by the ver- 
tical arc, and the other, w, downwards by the hori- 
zontal ring whenever an electric current is allowed 
to pass through the instruments, It is thus possible 
to fix both instruments simultaneously by magnetic 
attraction of four poles in each ; the telescope bears 
& catcher by which it communicates to the gra- 
duated limb its vertical oscillations. 

Upon the steel pivot, 4, of conical shape, Fig. 72, 
the axis of which coincides with the axis of the in- 
strument, rests, turning horizontally round it, the 
system of the graduated limb, consisting of the cir- 
cular bottom plate, 7, upon which are fixed the two 
standards, m m, as already described ; the latter are 
connected with the semicircular limb by the bear- 
ings, » x, which will therefore have a rotatory move- 
ment round the horizontal axes vertically as well 
- round the pivot, 4, in a horizontal essiien. 

ter three correcting screws, p p p (two of which are 

wn in Fig. 73 and one in ‘ig. 71), are loosened ; 
area =a a oe zoe - armature ring, &, 

‘on, Figs. 72 and 73, t i i 

be explained fethe =n 73, the use of which will 


system of the telescope is composed of the 
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bearer, c, Fig. 72, which rests on the pivot, 5, and 
in its bearings lies the telescope, d, with its hori- 
zontal axis, ee. The telescope is a simple astrono- 
mical instrument, with one ocular and one objective 
lens only, and is so placed that its optical axis 
intersects its own horizontal and the horizontal axis 
of the limb in the same point. The telescope bears 
further the vernier, 2, and microscope, s, Vig. 73, 
as already described, as well as the projecting piece, 
q, which latter catches the limb and causes it to 
swing vertically together with the telescope. 

The cylindrical pivots, ee, of the telescope bear 
on each end the armature ares, //, of soft iron, one 


of which can be fixed by — the fastening 
screw, g, Figs. 71 and 72, which will keep the in- 
strument in any desired position. The fastening 


screw, 4, Figs. 71 and 73, drawn tight to the hori- 
zontal armature ring, #, prevents it from turning 
horizontally. 
To the Cision: plate, i, of the bearer, ¢, are at- 
tached the two powerful electro-magnets, » u, Fi 
72, which have a slight rotatory motion round their 
horizontal centres, ¢, Figs. 71 and 72. They are 
provided with pole pieces, and as soon as they as- 








sume magnetic power, poles, », are attracted up- 
wards, Fig. 71, by the armature arcs, /, and poles, 
w, downwards by the armature ring, 4, and adhere 
fast to them as long as the electric current lasts, 
but are kept detached by the springs, z, Figs. 71 
and 73, as long as the electro-magnets are inactive, 
The arrangement for conducting the electric current 
to the electro- magnets of the instrument is as 
follows : 

The connecting wire being fastened at o, Fig. 72, 
by a tightening strew, transmits the current to two 
insulated conducting rings, which are fastened to 
the fixed bottom plate, a, and the movable disc, /, 
whence they are Trent in contact by means of 
insulated conducting steel springs, which through 
their electricity press against the conducting rings, 
and allow the latter to revolve without interrupting 
the electric current ; the same arrangement connects 
the outer revolving disc, /, with the inner revolving 
disc, i, which bears the telescope and the electro- 
magnets, the latter being thus constantly interco- 
lated in the electric conduit in every position of the 
instrument. 

The rest or tripod upon which the instrument is 
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fastened, Fig. 74, is placed with its three points in 
three corresponding holes of the resting plate, H H, 
where it is secured by the bolt and nut, L. At T 
three insulated wires are fastened to the tripod, and 
are aw | connected with the instrument, as already 
described. ‘The current passes through them as 
soon as the circuit is closed by the key, Z, or the 
current may be conducted to the alarum, y, by re- 
versing the same key. 

The constructor, Fig. 75, is an auxiliary instru- 
ment for reconstructing instead of calculating the 
measured triangle; it consists of two graduated 
arcs, a and 4, and the two arms, ¢ and /, which can 
turn round their respective centres, C and D ; each 
of these arms bears near the periphery of its arc, a 
vernier with reading microscope and micrometer, 
gg; by means of the clamping screws, 4 4, these 
arms can be fixed in such positions that their corre- 
sponding edges shall form angles with the base line 
equal to the angles measured by observation ; they 
are graduated upon a scale which answers to the 
‘ate ge ay of the actual base line to the diminutive 

ase line, C D, of the constructor. 

The constructor is used as follows: Arm e, is 
fixed upon the smaller arm, /, upon the larger of 
the two observed angles, then point M, where 


both the graduated arms intersect each other, in- | 


dicates the exact distance from the base line. 

The description of the instrument which we have 
given is taken as nearly as possible from a manu- 
script, accompanied by drawings, kindly furnished 
to us by Dr. Gurlt. It will be apparent that the 
mathematical principle upon which the instrument 
works involves nothing more than the well-known 
problem of the measured base and observed base 
angles ; but as in this case, the base is movable, not 
fixed, as well as the point observed, a new element 
has been introduced into the practical application 
in order to provide for the simultaneous observa- 
tion of the base angles; namely that of electro- 
magnetism. 

In the attempt to produce an efficient naval tele- 
meter we find ourselves encountered (in addition to 
the numerous obstacles which oppose us on land) by 
a new class of difficulties which belong specially to 
the circumstances of the naval service. 

In the first place, when the matter is considered 
in a military — of view, we must assume that 
the enemy's ship or other object, the distance of 
which is to be ascertained, is a moving point ; and to 
increase the difficulty we must also assume that the 
point of observation is also in movement, and con- 
sequently a variable point, and these points will be 
moving on lines parallel or inclined to each other, 
as the case may be, and either in contrary directions, 
or ibly in the same direction with different ve- 
locities ; and the case is further complicated by the 
motion of the points of observation being com- 
pounded of the onward movement of the vessel, as 
well as the rolling and pitching, or both, produced 
by the action of the waves; the same circumstances 
with reference to the point observed may produce 
inaccuracy when the distance is supposed to be 
obtained by a measurement of the height of the 
enemy's mast, &c., 

In order to counterbalance all this we have 
apparently only the following advantages appertain- 
ing to the sea service to fall back upon: 

First, that under ordinary weather and circum- 
stances we may count upon the sea horizon to help 
us in our observations. 

Secondly, we may obtain a vertical base of con- 
siderable length by placing one observer in the 
rigging. 

Thirdly, if itis found that we can obtain sufficient 
accuracy in a single observation from any one of 
the numerous instruments constructed with that 
view, by considerably increasing the length of the 
base and mounting the instrument upon a solid 
stand, this can be done on board ship without in- 
convenience, as there will be no difficulty in trans- 
port, or setting up the instrument. 

It will be seen furtier on that the advantage 
accruing from an observation of the sea horizon has 
been utilised in the Engiish navy, 

In the present case it has been proposed to 
counteract the error produced by the fact of the 
= of observation as well as the observed point 

eing in movement by the employment of the 
electric current, as it is commonly called. The 
nature of the error caused by these combined 
movements may be illustrated as follows, upon the 
supposition that the observations at both ends of 
the base measured along the deck are not simul- 
taneous. 





Take A-B, Fig, 76, to represent the measured 
base, S the enemy’s ship, and complete the tri- 
angle ASB. Let A be the point from which the 
first observation is made, then AS will evidently 
be the true distance, 

Take B C and 8S to represent the distances due 
to the direct forward movement of the two ships 
during the interval between the observations, join 
C sand draw Bm parallel to C s, then Sm will 
evidently represent the error. It will be observed 
that the figure is absurdly out of proportion with 
the true distances. 
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In order to obtain something like an approximate 
value for the amount of error incurred by the want 
of simultaneousness in the observations, we will 
assume that the two ships are moving on parallel 
lines at the same rate or velocity, also that the true 
distance, AS, and the distance of the enemy’s 
ship, C s, Fig. 76, from the point C, at the moment 
that the second observation is taken, are equal, re- 
presenting, also, the interval between the two ob- 


servations by ¢, then assuming the number of knots | 


per hour at which the ships are moving, and pv, the 
corresponding velocity per second, ¢» will equal the 
space, S s or C B; then under the suppositions made 
we evidently have 

AC:8s::Ao:o8 


=oS8 


AC+8s 
S m, evidently equals 2.08, and we have 


83A8 

AC+S8s8 
or putting the true distance AS=D, the distance 
Ss passed over by each ship in the time ¢ =d, 6= 
the measured base, E the error in distance, we have 


=Sm, 


b+2d 
The application of the electric principle, evidently 
insures the simultaneous fixing of the instruments 
at the angles indicated at any given moment of 
time, and then, if we further suppose that the 
object has been truly and accurately observed from 
each point, exactly at the instant of the connexion 
being established, we have the distancy correctly, 
irrespective of the movement of the base, 
(To be continued.) 








Loxpow IntsrwationaL Exursitioy, 1873.—The third 
meeting of the Committee on Class 9, “Steel,” was held 
este 4 rnoon at the Royal Commissioners’ offices, Gore 
ge, Mr. J. Latham occupied the chair, and there were 
present Mr. F. A. Abel, F.R.S.; Mr. C. Asprey; Mr. Waring- 
ton; W. Smyth, M.A., F.R.8.; Captain A. C. Tu per, 
F.S.A.; and Mr. A. Vickers. The committee inspected the 
steel goods which have already arrived, and have been ar- 
ran in their assigned positions by the Exhibition staff. 
Among these goods were chiefly noticeable a collection of 
swords contributed by the Messrs. Wilkinson and Son, of 
Pall Mall, a series of specimens illustrating the processes of 
bayonet manufacture, lent by the Council of the Royal 
United Service Institution, a complete series of modern Eng- 
lish cutlery, exhibited by the Messrs. Unwin and Rodgers, 
of Sheffield, halberds, swords, and lances, manufactured by 
the Messrs. Mole and Co., of Birmingham, some Chinese 
cutlery and tools from Shanghai, and an unique collection of 
steel jewellery forwarded from Brussels. It is understood 
that the heavy steel goods expected from the chief fi 
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THE EAST RIVER BRIDGE, NEW YORK. 
(Continued from page 165.) 
Tus lighting is done by gue privet 
BE lighting is principally, al 
set of pipes has been put (A or 16 calcium fighte i Fer 
gas burners have been provided, giving 10 lights le 
chamber. The roof and sides have also been Painted tack 
a increasing the pee | en White 
management o gas, however, has 
from the Brooklyn arrangement. In cne of the apemenad 
below are two gas cylinders, one for oxygen, the on 
hydrogen gas, each 6 ft. long, and 3 ft. 6 in. in diameter, ‘y 
ges pipes in the chamber connect with these tanks, Com. 
r gas is forced into them through special pipes leadi 
own from above, and the requisite excess of a aheapes, 
the caisson pressure, is maintained by a head of water f, ~ 
the gas out of the tanks into the pipes. On the dock pn 
at an elevation of a few feet above the water level, are th, 
two other cylinders, the exact counterpart of those bel 
They are partly filled with water, which communicates b, 
ipes with the lower tanks, and forces the gas out of the 
atter. The stage of water in the upper tanks will alws 
indicate the amount of gas in the lower tanks, and as - 
caisson sinks it, of course, increases the head of water, f 
forcing out the gas in the exact ratio required. The cunt of 
is only one-third that of candles, besides giving a much 
tter light and making no smoke. 
Sea Worms. 

Particular care has been taken in this caisson to 
the timber from the sea worm on the outside. This 
tion is only required whiie the caisson is afloat and while it 
is being sunk—ultimately all the timber will be submerged 
far below the river bed where the worm never penetrates, 
The meg ——— showed that the layer of gravel 
occurring 12 ft. below the river is permeated with 
which is fatal to the teredo. —_ae 

Every beam on the whole outside of the caisson and als 
on top of the sixth roof course is thoroughly caulked, both 
with a view to keep out the salt water, as well as to aid the 
air-tightness, and to relieve the iron skin from any back 

ressure. 

In the next place the same surface is heavily graved with 
a composition of coal tar, resin, and hydraulic cement, the 
latter material a sufficient body and grit to dull the 
boring apparatus of the teredo. Coal tar alone has but little 
efficacy, because the animal does not digest the material 
through which it bores. 

Over this coating there extends an unbroken sheet of heavy 
tin, covering the outside and the top of the sixth cours. 
Every seam is soldered air-tight, and a layer of tar 
put above and below the tin. On the outside of this is the 
4in. yellow pine sheathing of the caisson which has been 
creosoted with 10 Ib. of oil to the cubic foot. 

These precautions will not seem superfluous when it is 
remembered that the young sea worm is a microscopic 
animal, less than the sixteenth of an inch in diameter, and 
can penetrate any crevice that water can pass through. 

The course above this is also caulked and is protected on 
the outside like the lower courses. 

We are thus provided with an additional air-tight layer in 
the caisson, which will come into play in case of accident to 
the iron skin. 

The seven courses of timber immediately following the 
caisson proper are all laid with cement spaces between the 
timber; they are surrounded by tarred sills, and the tia 
and creosoted sheathing is carried up outside the whole ex- 
tent. The courses above that are completely enveloped in 
concrete. 


Floor. 

The caisson was launched with a temporary floor, extend- 
ing over the entire base. This was made by reason 
of the shallow water in front of the launching ways. This 
floor remained in until the caisson was permanently 
on the river bed, and helps materially in maintaining s level 
position of the same. 

The air chamber was not inflated before the caisson had 
touched bottom, and enough masonry laid to prevent its 
rising at high tide from the effect of the air pressure. This 
floor then came into play to distribute uneven pressures until 
access was had to the air-chamber and the work of excavating 
was commenced. 

Tables of Quantities —New York Caisson. 
Length poh ove ove oe 172 ft. 
Breadth _... eee ove 
Height eve ose ove 
Area of base... sve ‘ 
Quantity of timber... 
Weight of bolts... 
Weight of ironwork ot 200 
Launching weight of caisson... 3,250 5 

Preparations for Sinking the Caisson. | 

Owing to the vexatious delays in obtaining possession of 
the ferry slips adjoining pier No. 29, nothing o ~~ import- 
ance could be done in the matter of locating or 
workshops until August, when the ferry boats finall "ceased 
running into their old slips, and the new boundary ~~ 
established between the property of the Ferry Company 
the Bridge Company. 

The month of August and part of September were cm- 
ployed in building a pile dock from the bulkhead line out to 
the caisson, averging 450 ft. in length and 180 ft. in width, 
inclusive of the old pier. ? 

At its outer end was formed a square inclosure, open ® 
the river side, for the purpose of receiving the caisson when 
it was ready to be towed up from the Atlantic Basin. ; 

The t of » on the pier line was so scant, that 


102 ” 
14 ft. Gin. 
17,554 square feet 
118,000 cubic feet 
180 tons 





turers, and from the Government manufacturing — 
ments, will not arrive for a few days later; but the Exhibi- 
tion is to open this year on the 14th of April, and it certain] 
seems of great importance to those manufacturers who wi 
to make an adequate representation of their goods that they 
should lose no time, but should deliver their goods so as to 
permit an effective arrangement being cirried out. 





narrow platform of 10 ft. ‘width constituted all the avsilale 
room between the sides of the caisson and the fender A 
the ferry on the one side, and the crowded shipping 

adjoining slip on the other, showing that economy of spert 
during erection is not the least of the merits ‘of caisson 


foundations. 
(To be continued.) 
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NOTES FROM PARIS. 
Panis, Marca 19, 1873, 
Tue BripGe or SURESNEs. 

Ix our number for the 14th February, 1873, we 
noticed the construction of the bridge of Suresnes. The 
following are some particulars about this structure. It 
will have three spans of cast and wrought iron, and the end 
each 144 ft. 4 in. wide, the central one being 
17oft. Tin. The total length will be 482 ft. 3 in., and the 
width 36 ft. 1 in., including two footways of 4 ft, 9 in. each. 
The estimated cost is 24,000/. including compensations. The 
contract has been given to MM. Martin, of Paris, with a 
reduction of 5 per cent. upon the above sum. It is intended 
to discuss the advisability of increasing the width of the 
bridge, sufficient for the accommodation of a line of tram- 
way, which will increase the magnitude of the work by one- 
third or one-fourth. The chief difficulty in the construction 
lies in the necessity of maintaining sufficient headway for 
navigation without altering the gradients of the approaches, 
and to combine with these conditions an architectural ap- 
pearance in keeping with the site. 

SaNDERSON’s PANTANEMONE. 


The helicoidal “‘ pantanémone” of M. Sanderson, which 
has been known for several years, has not met with exten- 
sive application. This apparatus, proposed by its inventor 
to drive pumps for irrigation purposes and for draining 
marshes, is driven by the force of the wind. It consists, 
essentially of two parallel helicoidal surfaces, mounted on 
acentral shaft. Each of the surfaces is‘composed of one 
or several spirals, either of the same or of gradually reduced 
diameters. The central shaft may be either vertical or 
horizontal, and in all cases the wind is the motive power. ' 
The exposed surfaces are formed of strips of:cloth fixed to 
the spiral iron frames, which limit the area of the surfaces. 
These strips are attached somewhat like louvres, so that the 
wind can blow between them in violent storms. ‘Thus then 
the apparatus can run free even in very heavy. winds, which 
is not possible with ordinary windmills. This free running 
of the apparatus when the speed becomes top great, and 
the resuming its normal condition when the speed decreases, 
is regulated automatically, and forms-a striking feature in 
the arrangement. This advantage, together with the facility 
the apparatus possesses of turning freely in whatever di- 
rection the wind may be, forms, according to the inventor, 
the special merits of the pantanémone. The apparatus when 
disposed vertically, can only be made of very limited di- 
mensions, so that when a considerable duty is required, it 
is preferable to employ the horizontal form. Such a one, 
about 20 ft. diameter, has recently been. erected near Re- 
miremont, in the Vosges. 

This apparatus has been in operation, but the cloth sails 
yielded during a violent storm, on account of the breaking 
of the cords by which they were secured; these, however, 
can be easily strengthened. 

Any one desirous to learn more about these helicoidal 
pantanémones will find detailed particulars in the Bulletin 
de la Société d’ Encouragement (volume for 1870, page,492), 
and in the French Journal of Practical Agriculture (31st 
March, 1870, and of September, 1870-71). fat 


Tuse WELLS. 

A. M. Donnet has recently brought before thé world a 
modification of the Norton tube well. The Bulletin de la 
Société d’ Encouragement (March, 1878) contains a descrip- 
tion of this system, on which M. Tresca has reported very 
favourably. “ M. Donnet,” he says, “ has performed a tiseful 
work in constructing this apparatus, and he will do a yet 
more useful thing in extending its introduction.” 

In M. Donnet’s machine the sinking of the tube is effected 
by means of a falling weight, weighing from 200 to 250 Ib. 
The tube is made up of several lengths, in the foot of 
which there are small holes, and below these holes a steel 
point to aid in penetrating the ground. The tubes are 
coupled by sleeves, ‘The falling weight runs in guides on 
4 vertical frame, and the tube also passes through appro- 
priate guides. The whole system can be mounted on a 
carriage for transport. 


Meyver’s Muuripte TELEGRAPH. 
M. Meyer, the well-known inventor of the automatic 
'apb, has recently devised an apparatus, to which he 
has given the name of the multiple telegraph, and with 
which he can transmit simultaneously several messages by 
‘se wire. This simultaneity, however, only applies to 
be hes taken together, because the wire is only tra- 


. at a iven 3 ta! . . 
fiven sign, given instant by a single current, developing a 


ones will be 


an invention of M. Meyer is based on the fact that if 
He eared an ordinary telegraphic instrument, the Morse, 

example, the apparatus does not send a continuous cur- 
“ans, Series of currents, which mark points and lines 
liens of paper. The intervals between these points and 
verse the I to the movements when no current tra- 
to uti su , These periods of cessation M. Meyer seeks 
tout = order to send a second, and even a third or 
Ppt ash, To effect this he divides the unit of time, 
a dies nmple, into four parts, each of which belongs 
the lee a node ok Te. operators work so as to obtain 
Pars withou i i - 
ing With one anothe, the different despatches interfer 


note comes fron a responsible tel h engi 
egraph engineer 
— Uhm Meyer intends to exhibit his appa- 
forthcoming Vienna Exhibition. We shall 


NOTES FROM GERMANY. 
Bonn, Marcu 19, 1878. 
VULCANISED INDIA-RUBBER, 


Ar one of the last meetings of civil engineers at Aachen, 
Herr Hasenclever, of the chemical works Rhenania, at 
Stolberg, communicated the results of analyses which were 
made on vulcanised india-rubber pipes and other materials 
intended to be used at these works. They contained in- 
variably from 40 to 50 per cent. of foreign mineral sub- 
stance. The ordinary test for good india-rubber, that 
it has a specific gravity of 0.985, and swims upon water, 
no longer holds good, as frequently cork and fine sawdust 
is mixed up with it, and owing to the deterioration of 
india-rubber articles their technical use seems far more 
restricted than should be supposed. Good quality being 
the first requirement for technical use, the price should be 
a secondary consideration ; however rubber of an inferior 
quality may be usefully employed as packing rings in steam 
pipes, when the admixed mineral substance will have little 
influence. The discovery that india-rubber, when heated, 
will combine with sulphur, was made by Professor Liiders- 
dorf, of Berlin, 40 years ago, but was practically utilised 
by Mr. Goodyear for india-rubber shoes in England and 
America. ‘The vulcanising process differs much in the 
quantity of sulphur employed, and the heat and length of 
time to which the products are exposed in the vulcanising 
chamber, and many features of the process are not yet 
‘clearly known, such as violent explosions. The vulcanised 
india-rubber is coloured by means of various substances— 
red, by an admixture of antimony ; black, by pine soot; 
white, by white lead or sulphate of barytes, which is also 
used ‘to increase its weight. The influence of the sunlight 
and the air, which will harden the india-rubber when it is 
exposed to them for a long time, is well known, but not 
yet sufficiently explained. 


Minine Anp Meraiurecy i Russia. 

According to the report uf the Mining Department of St. 
Petersburg for the year 1870, the following number of 
mines have been worked: gold, 1126 (principally Siberia) ; 
platinum, 6 ; silver lead ore, 26; copper, 71; iron, 1283; 
zine, 6; cobalt, 1 (in the Caucasus); tin, 1; arsenic, 2 
chrome, 9; coal, 193; and rock salt, 4; naptha and pe- 
troleum springs, 772. The metallurgical works consisted 
of 2 mints, 2 smelting works for gold, 10 for silver, 39 for 
copper, 164 for pig iron, 214 for wrought iron and steel, 
4 for zinc, 1 for cobalt, and 1 for tin. They contain the 
following smelting apparatus, viz., 130 furnaces for smelt- 
ing silver, 262 for copper, 128 for zinc; 245 iron blast 
furnaces, 448 puddling furnaces, 689 balling and heating 
furnaces, 495 steel cementing furnaces, 924 iron forges, 
161 cupola, and 93 reverberatory furnaces. The mines 
and smelting employ 154,197 persons, and the gold 
works 69,186, and the salt works 40,000, or 263,383 per- 
sons collectively ; and they work with 482 steam engines 
and 2223 water wheels or turbines, of an aggregate of 
56,255 horse power. 


Horrpe Iron Works. 


The Hoerde Iron Works, near Dortmund, in Westphalia, 
were the first large works erected in North Germany after 
a Scotch pattern, and founded in 1852, with a capital of 
800,0002. by a joint-stock company, and this has gradually 
increased to 600,000/. as the works became more and more 
extended. With this outlay, iron works, containing blast 
furnaces, forges and steel works, collieries and iron mines, 
have been acquired, valued the 30th of June, 1872, at 
1,283,700/., of which sum, however, over 450,000/. have 
been refunded, so that the company’s property stands only 
charged with a value of 888,400/. in their books. The 
works contain 8 blast furnaces, which will produce about 
62,000 tons of pig iron annually ; one of them has been in 
blast for twenty years without interruption. Three fur- 
naces produce Bessemer-steel iron exclusively from a mix- 
ture of carbonates, brown and red hematites, with 42 per 
cent, of limestone, and about 1.5 ton of coke per 1 ton of 
Bessemer pig, whilst for white forge pig the quantity of 
coke consumed is from 1.2 to 1.3 per ton. The iron ores 
are derived from a great many localities besides those 
from the company’s mines, and a well-furnished chemical 
laboratory has plenty to do in investigating the qualities of 
all the ores and the iron and slag produced. The blast is 
provided by 2 horizontal engines of 96in. diameter and 
6 ft. stroke, 2 direct-acting vertical, and a colossal Hents. 
chel beam engine. The forge and mill of Hermannshiitte 
produce principally rails, tyres, heavy T and girder iron 
for bridges and architectural structures. The train of 
rolls for rails and heavy irons is three high, and is 
driven-by an 800 horse power engine, whilst the tyres 
are rolled without welding, between vertical rollers. 
A speciality of the works are wrought-iron disc wheels 
for railway carriages, which are made by a com- 
bined process of rolling and hammering, and are turned 
out in considerable quantities. The Bessemer steel works 
contain four converters after the English principle, and 
produce about 15,000 tons of steel per annum. The works 
have always paid a dividend to the shareholders, though 
they had to puss through a very bad business period, and 
the average return has been 8.5, per cent. The year ending 
July 1, 1873, is expected to warrant a much higher divi- 
dend, as the works are fully employed at highly remune- 
tive prices. The annual consumption of coal is about 
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FAST STEAM LAUNCHES. 

Anoruer illustration of the strange phenomenon — a 

small pleasure boat steaming 20 miles an hour—with which 
Mr. Thorneycroft surprised the nautical world some time 
ago, took place on the Thames, above Hammersmith Bridge, 
on Saturday week. A smart elegant little boat, built and 
engined by Messrs. Thorneycroft and Co., at Chiswick, for 
the Lieutenant-Governor of Bengal, andnamed the Belvedere, 
was put upon her speed trials on a measured mile extend- 
ing from a fixed point off Chiswick to Barnes Bridge. She 
is 50 ft. 9in. long, 6 ft. 8in. extreme breadth, and draws 
at the stern 6 ft. 8 in., and at the bow 7 in. of water. She 
is propelled by a two-bladed screw 81 in. in diameter, the 
upper tip of the blade being at the level of the water when 
the boat is at rest. Her internal arrangements comprise 
two snug little saloons, one before the engines and the other 
abaft, in each of which a half-dozen people or more could 
sit at ease and enjoy themselves while passing over the 
water at the rate of an ordinary railway train. These saloons 
have their glass windows all round fitted so as to slide up 
and down, and may at any moment be replaced by sliding 
venetian blinds, an airy and pleasant arrangement for 
warm climates. The cushions and seats in the saloons are 
also ingeniously arranged so as to admit of each of the 
latter being made available for sleeping apartments. 
There is also on board a bath-room, cooking arrange- 
ments, and all the requisites to enable people to 
live on board in comfort for several days together. Over 
the engines amidships there is a deck laid which enables 
those on board to pass from one saloon to the other without 
difficulty, and to lounge on deck if so inclined. From the 
above it will be seen that the high speed which was obtained 
has not been achieved at the expense of internal accommoda- 
tion. The first ran was made down the stream at 1.15 p.m. 
with a good ebb tide about four hours after high water, and 
the mile was done in 2 minutes 56 seconds, or at the rate 
of 20.45 miles an hour. Turning immediately after and 
going up stream the mile was done against tide in 4 minutes 
4 seconds, being a speed of 14.75 miles an hour. Two 
other runs were made a few minutes before 4 p.m., the mile 
being done with the tide in 3 minutes, and against it in 3 
minutes 52 seconds, The mean speed of the four runs was 
slightly over 17} miles an hour, and this was obtained with 
little or no vibration being felt on board. It was indeed a 
noteworthy fact that beyond a certain speed, it may have 
been from 10 to 12 miles an hour, the vibration became 
less as the velocity of the boat became greater. The light 
which the trials of these boats are likely to throw upon 
the subject of ‘ resistance” is one of especial interest, and 
has awakened much thought and inquiry. We have not 
space on the present occasion to dwell upon the peculiar 
features observable in the water round the boats when at 
these high speeds, but hope soon to be able to recur to this 
branch of the subject. “The Belvedere is, we believe, to be 
shipped immediately for her destination on board the steamer 
Queen Victoria in the Victoria Docks. 
Mr. Thorneycroft is now building a boat for the Indian 
Government which is guaranteed to make a mean speed of 
20 miles an hour. She is larger than the Belvedere, being 
87 ft. long, 12 ft. beam, and 3 ft. 9 in. draught of water at 
the stern. But perhaps the results to be watched with 
most interest will be those from the trials of a couple 
of boats now building by Mr. Thorneycroft, and smaller 
than any he has yet put power inte. They are only 30 ft. long 
by 5 ft. Gin. beam and 14 in. draught of water, being, in 
fact, little pleasure boats, and they are expected to make a 
speed of ten miles an hour. Such a result we should have 
been inclined to doubt, had the trials of the Miranda and 
Belvedere never taken place, but after these trials, it is 
dangerous to say what results Mr. Thorneyroft cannot achieve 
with these small craft. 





NorTHeEn Raltway oF QugENSLAND.—Good progress has 
been made with the extension of this line. Contracts for the 
supply of the sleepers required are in course of execution, 
and trial heles are being sunk along the line in order to as- 
certain the nature of the ground. Mr. Ballard has bought 
for the Q Government all Messrs. Barry, Rourke, 
and Munro’s ballast wagons used on the Rockhampton and 
Westwood section, and he has also closed for the bulk of 
Messrs. Peto and Brassey’s railway plant, which will be 
shipped from Ipswich to Rockhampton as soon as practicable. 
Contractors are ready to come to Rockhampton when the 
line is cledred, so as to enable them to set to work. A rail- 
way workshop and office are being erected at Westwood, the 
latter being intended principally tor the convenience of the 
surveyors. 





PuriosoPHicaL Guxngry.—The Philosophical Magazine 
has an elaborate mathematical paper investigating the ad- 
vantages arising from the employment in heavy ordnance of 
ever-changing angles of groove to receive a fixed angle of 
rifling in the shot. By this device, called an increasing 
8 pieal a reduction of powder pressure in the chamber is shown 
to be effected to the extent of a one hundred and sixty-fourth 
part of the bursting force, as compared with the gun io 
which the angles of twist of the shot and bore coincide. It 
is also demonstrated that the mechanical force required t» 
rotate the shot isa “small fraction” of that employed to 
drive it out of the gun. This “small fraction” is stated to 
be 2} per cent. of the expulsive force when the shot and bore 
correspond ; whilst about one-half of this “ small fraction” is 
required when their angles of rifling differ. In the majority ot 
British rifled guns and in all foreign ordnance the angles of 
rifling in the shot and bore coincide throughout the whole 
length of the gun, to the loss of the above remarkable philo- 








to notice it more fully at a later date. 


850,000 tons, of which quantity more than one-half are | 
raised in the mines of the company. 


sophical adyantage,—Hampshire Telegraph. 
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THE SOUDAN RAILWAY EXPEDITION. 
(Continued from Page 186.) 

Tue second native mechanical appliance employed 
on the banks of the Nile in raising water for irriga- 
tion, is the Shadoof, shown in the accompanying 
sketch.- This apparatus is always worked by 
hand, and consists of two timber uprights, about 
5 ft, high, and 3 ft. apart, connected by a crossbar 
at the top, to which is suspended a light bar about 
]2 ft. long, hung at about one-third of its length ; 
the shorter ree having attached to the end a 
balance-weight made of Nile mud, while near the 
other end is fastened a rope or rod, to the bottom 
of which a leathern bucket, upon a circular frame, 
is hung. The height of lift averages about 6 ft., 
and the man in attendance can make about thirty 
lifts a minute ; the water raised is discharged into 
a channel, whence it is distributed over the land by 
conduits. When the Nile begins to fall, it is neces- 
sary at each Shadoof station to erect additional ap- 

ratus close to the new water level, so that at low 

ile the water is raised to the required height by a 
succession of lifts—five or six Shadoofs often work- 
ing at varying levels. The implement is sometimes 
formed with two buckets, in which case two men 
are required to work it. 

After these few observations upon Egyptian na- 
tive irrigation, we may return to the surveying 
party, which we left at the head of the First Cataract, 
making the necessary preliminary studies for the 
ship incline, that forms the first part of Mr. John 
Fowler's project. These studies having been com- 

leted, and the stores reshipped on board the Daha- 

ahs, the journey southward was resumed under 
sail. As many of the sailors belonged to the region 
of the First Cataract, and as their voyages seldom ex- 
tend beyond the trip between Cairo and Assouan, a 
large party of friends and relatives assembled on 
the western bank to witness their departure to 
the—to them—unknown regions of the Fifth Cata- 
ract, and to testify their sympathy by howling in 
many keys. The Nile, between the first and 
second cataracts, presents but slight difficulties to 
navigation, but as the north wind had not set in, 
the progress of the boats was slow and tedious, be- 
cause it was necessary to resort to towing, fifteen 
to twenty miles a day being the maximum result 
produced by the Arab sailors, and the —— 
of the various villages on the route, who were 
called in to assist in the operation, 

The pro was rendered more difficult by the 
fact that where the banks were rocky the foothold 
for the men towing was very bad, whilst, on the 
other hand, in traversing irrigated and cultivated 
districts the tow-ropes had to be passed over the 
Zakiehs, which were numerous on the river-banks, 
and great care had to be exercised to preserve the 
standing crops from damage. 

After proceeding about 80 miles from Assouan, 
the course being a little west of south, Korosko, or 
rather Jebel Korosko, a mountain near that place, 
rises in view on the western bank of the river. The 
town of Korosko is one of the most important sta- 
tions on the Egyptian camel routes, being upon the 
direct caravan course to Khartoum. The houses in 
the town are flat-roofed, and are built of mud and 
sun-dried bricks. It contains a bazaar, and holds a 
market twice a week, at which sandals, made by 
the Bishareen Arabs, form one of the great staples 
of commerce. 

The traffic coming up the Nile to Korosko leaves 
the river at this place, and, striking across the 
Bishareen Desert, a distance of 200 miles, with but 
one well midway, meets the Nile again at Abou 
Hammed, after a journey of eight days. By river 
the distance between the same points is 500 miles. 
A large amount of gum, ivory, &c., is brought from 
the interior across the desert to Korosko, where it 
is shipped to Cairo. 

At Korosko the Nile makes a bend to the north- 
west for a distance of about 12 miles, then, passing 
the rock temples of Abou Simbel, it returns to its 
former direction, which it follows until Wady Halfa, 
the northern terminus of the Soudan Railway, is 
reached. When the Dahabeahs arrived at the Se- 
cond Cataract, a a distance above nr oo 
it was n to take careful soundings through 
the savigahie chennala, in order to ascertain if there 
was sufficient depth of water for the Dahabeahs to 
proceed. Investigation proved that such a course 
would be unsafe, and even if it could be done, the 
Reis of the Cataract estimated that two weeks would 
be ocoupied in the operation, if the whole avail- 
ab‘e force of the Arabs were employed in the work. 





The difficulty of the operation may be estimated 
when it is considered that the length of the cataract 
is about 14 miles, while, in the state in which the 
Nile was at this time, the water rushed through the 
navigable channels with fearful violence. It hav- 
ing then been determined to abandon the Daha- 
beahs, and to take in their place the Noggurs, or 
cargo boats peculiar to the Nile above the Second 
Cataract, the whole of the stores and effects were 
transferred to camels, and taken by them over the 
14 miles which separate the foot from the head of 
the cataract, to be reshipped into the smaller 
vessels, twelve Noggurs being required to carry 
the whole staff, servants, boatmen, and stores. For 


Tangoor, in one part of which occurs 
As a favourable vind was blowing hard by : f, 
that the Noggurs arrived at these falls, the - 
enabled, after several ineffectual attem, i. “ae 
through the greater part of the fall under can 
alone, but it was found prudent that each boat should 
ee through my reas 9 At a short distance aboy 
angoor is the Cataract of Ambigole, the navigas. 
between the two falls being of a Very difficult 
character. The Cataract of Ambigole, a sketch of 
which is given on the opposite page, is divided into 
two principal falls or passes, one on the east known 
as the Virgin's Pass, and the other on the west side 
called the Father’s Pass. The formation here is algo 
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THE SHADOOF. 


some distance south of the Second Cataract the 
river runs through sterile and uninviting country ; 
the east side is covered with masses of black rock, 
the west with mountains of yellow drift sand, which 
has doubtless travelled from the Great Sahara 
Desert. The navigation for a long distance is diffi- 
cult and dangerous, constant eddies and bubbles 
marking the presence of scarcely-hidden rocks ; until 
after 30 miles of tedious sailing, the fall of Sumeh 
is reached. The channel usually taken by the 
Noggurs is almost in the centre of the river, and is 
not more than 200 yards wide. This channel is closed 
in on either side by precipitous granite rocks ; rising 
to a height of 50 ft. or 60 ft. above high Nile, while 
on the east and west banks of the river the cliffs 
rise to a height of 400 ft. or 500 ft. On the highest 
rock upon the eastern bank stand the ruins of a 
temple, of which, however, little but the bases of 
the columns remain in position. On the western 
side is a small temple, of which the doorway and a 
chamber still exist. In this barren tract the mimosa 
occasionally relieves the aspect of the sterile rock, 
and now and then the presence of a small patch of 
alluvial deposit is indicated by a cluster of date and 
dome palms, which have escaped the heavy storms 
and sand-drifts of the desert. 

Twelve miles south of Sumeh are the falls of 


| granitic, and the river has cut its broken way through 
| the hard rocks with singularly wild effect. At the 
foot of the Virgin’s Pass the river is divided by an 
| island into two channels, and this barrier, combin 
| with the abrupt ending of the island on the north- 
ward, creates a very powerful cross current, which 
| takes a direction almost at right angles to the 
| — on the east. 

n navigating this part of the 
the Arab and N wien sailors showed wonderful 
| skill in handling the Noggurs, which under their 
| management developed unlooked-for sailing —— 
Lying under shelter of a rock until the wid 
freshens sufficiently, the Reis awaits his oppor 
| tunity, and when it arrives he makes a dash, . 

ing the head of his boat across the stream, 
| course on the port side being studded with rocks 

that would be fatal to the vessel in case of failure, 

then sailing her about a quarter of a mile to west- 
| ward he clears the cross current of 9 miles an +. 
| About a mile farther, but on the west side of 
| river is the second or higher fall of the Cataract ; 
| Ambigole. This rapid, which has a fall of 4 ft., 2 
| quires the aid both of canvas and towage to win 
| mount it, as shown in the sketch. The An 
| its narrowest part is about 200 yards wide, and ht 
| cuts through the granite rocks some 200 ft. in helg 


river under canvas, 
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Here, again, as at Sumeh, are scattered mimosas, 
which have rooted themselves in some of the narrow 
of the rock, and live upon the scanty 





ary of Nile deposit accumulated therein. At 
the head of the Cataract of Ambigole, are seen 


broken conical mountains, the hollows in which are 
filled with yellow drift sand, varied with occasional 
tufts of coarse desert grass. On the eastern side 
of the river at this place occurs an island of granite 
poulders grotesquely grouped, and relieved with trees, 
which grow freely in the alluvial soil deposited upon 
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upwards from the river, slight signs of — 
tion occasionally appearing, until almost suddenly 
this is exchanged for a broad expanse of water, and 
the Cataract of Dal. Detached blocks of granite 
of enormous size here lie singly or piled together in 
the stream, which rushing through narrow water- 
worn channels, or boiling over hidden rocks, rush 
to the calmer water at the foot of the falls, 
In‘passing through this cataract, the wind lulled, 
and left several of the Noggurs, which had before been 
well able to hold their own against the rapids, fast 
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traversed under sail. The river here is broken with 


islands, some a mile in length, with cliffs 200 or 
300 ft. in height ; in many cases crowned with rude 
fortifications of a very ancient date; on one bank 
of the river, too, the granite hills rise abruptly, and 
the date and dome palms grow freely. Camels had 
awaited the party at the Cataract of Dal, but they 
were of course useless while the boats were lying 
becalmed in the middle of the river, and as, after a 
fresh start was made, the wind continued steady, it 
was decided not to employ the camels, as the transit 





VIEW FROM THE ISLAND OF SOLEB, NEAR CATARACT OF AMBIGOLE, 


oo ktena by the Nile. Such islands are, indeed, 
er this district, by no means uncommon, and 
Guline to make the scenery in this portion of the 
a er, and of which the above sketch conveys a good 
_ ere beautiful. Four or five miles higher 

— — again changes, the granite rocks be- 
: g Ider and more rugged, and risin perpen- 

wore re J for some hundreds of feet. The river 
€s a sudden turn to the east, and for several 

soaks © scenery is remarkably pic ue, the 
now rising vertically, and now sloping gently 








upon the rocks, and it wasfound necessary to re- 
lieve some of them of part of their cargo before 
they could be floated again. 

Ever since passing the Second Cataract a strong 
north wind had favoured the party, but at Dal the 
boats lay becalmed for three days, and subsequently 
two days more were lost from the same cause, whilst 
towing, at this part of the river, was quite impos- 
sible 


After a total delay of six days a strong north 
wind set in, and the remainder of the cataract was 





overland would have been slower. At the village 
of Zergamatto, an infantry sergeant of the Khe- 
dive’s army was placed on each boat; these officers 
being intended to overcome any transient hesitation 
on the part of the local residents to assist in towing. 
The wind continuing fair, the distance between 
Zergamatto and Kohé (about 60 miles) was one 
traversed, 50 miles having been made under sail, 
and against a strong current, in one day. 

We may now briefly indicate the direction pro- 
posed for the railway from Wady Halfa as far as 
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Kohé, where the bridge crossing the Nile is to be 


erected. A level alluvial plain on the eastern bank, 


which forms a good landing place from boats at all 
stages of the Nile, and is in all respects thoroughly 


adapted for a terminal station has been chosen, the 
town of Wady Halfa being the point of commence- 
ment, whence the line runs by easy gradients on 
earthworks to the foot of the Second Cataract, 6 
miles above Wady Halfa, and thence for a distance 
of 12 miles it follows closely to the bank of the river, 
avoiding as far as ible the rocks which break 
up the surface. In this first length occurs the 
maximum gradients and ruling curves adopted on 
the line; for although the works are not very 
heavy, the highest bank being less than 17 ft., the 
irregular nature of the ground rendered the levels 
adopted, necessary. Near the twelfth mile the line 
leaves the river to cut across a small bend, but 
touches it again at the fifteenth mile, from which 
point, for 8 miles further, a course is selected 
among the granitic rocks, which are here in some 
places covered with sand and alluvial deposits. At 
the twenty-fifth mile the line again leaves the Nile, 
passing behind some hills, but soon returns to the 
river, which it follows, with but few exceptions, to 
the village of Sarrus, near which a water station 
would be erected. It was intended to con- 
tinue the river side route as far as the Cataract of 
Ambigole, and a detailed survey was made with 
this object, but it was found impossible to carry 
out this idea, as it would have involved the forma- 
tion of at least six tunnels through the granite, 
besides other very heavy and costly work. It was, 
therefore, necessary to make a détour, and carry 
the railway behind the hills on the side of the river, 
through the Mohrat desert, the Nile being again 
reached at a distance of about 70 miles from the 
commencement at Wady Halfa. Again the line 
leaves the river for a few miles, owing to the natural 
obstacles of the ground, but touches it again at 
Songle, near the foot of a lofty mountain, which 


forms a conspicuous feature in the landscape, The 
4 or 5 miles south of Songle constitute probably the 
most difficult section of the whole line. Along the 


river huge irregular masses of granite and por- 
phyry oppose almost insurmountable obstacles, 
whilst the ground about a mile and a half to the 
east is broken up by deep ravines and the winding 
channels of the numerous Wadys, cut out by the 
waters in finding an entrance to the river from the 
desert plateau. To follow the river bank would 
involve considerable tunnelling through the rocky 
spurs, so that the irregular ground between the 
river and the mountain ranges beyond was selected. 
{n this length there will be about half a mile of 
cutting, not exceeding 17 ft. deep!as a maximum, 
and most of it through hard rock. ‘This is probably 
the heaviest cutting on the whole line. After this 
section of 5 miles the line again reaches the river, 
and runs for 17 or 18 miles over good ground with 
easy gradients and good curves. At the end of this 
distance, however, the ground beside the river is 
again too difficult to follow, and the line, therefore, 
turns inland for 25 miles, returning to the Nile at 
the village of Ferket, ‘This last 25 miles passes 
through the Akasha desert, covered with granitic 
and white quartz rocks. At Ferket, however, the 
formation changes; trap and metamorphic rock 
taking the place of the granite, which is rarely met 
with unless covered with gneiss or schist. 

Regaining the river at a point about 115 miles 
from the commencement of the line, easy ground 
along the bank is found for 10 or 1] miles, then a 
bend in the river is avoided and the village of 
Amara is reached. A station to accommodate this 
district, which is considerably cultivated, will be 
provided ; and beyond, the line winds in and out be- 
tween volcanic rocks and irregular cliffs, containing 
traces of sandstone in many places, for about 20 
miles. Beyond here to Kohé, a low stretch of land, 
varying in width from 14 ta 6 miles, lies between 
the river and the hills, ana across this the line will 
be taken in a straight line, and with works of the 
lightest description. 

The nature of the ground between Wady Halfa 
and Kohé being, as we have briefly descri it, the 
direction of the line is necessarily irregular, and in- 
volves the adoption of steep gradients, combined 
with sharp curves. Consequently the works upon 
the line will be comparatively heavy. The embank- 
ment contains altogether some 2,300,000 cubic 
yarda, and the cuttings, which have been avoided 
as far as possible, about one-thirtieth of this quan- 
tity ; the material to be dealt with being hard, soft, 


about equal proportion. The culverts are numerous, 
but not large; the total quantity of masonry being 
about 30,000 cubic yards, the largest work consist- 
ing of thirteen openings of 22 ft. each, in an em- 
bankment about 35 ft, high. 

(To be continued.) 








SWING BRIDGE AT PROVIDENCE, U.S. 


In our number of the 14th ult. we published general 
views of a swing bridge, with a total length of 250 ft., 
erected over Paint-street, Providence, U.S.; and we, at the 
same time, promised that in a future number we would 
publish detailed views and future particulars. This promise 
we now fulfil, the two-page lithograph which we issue with 
the present number showing the principal constructive 
details of the bridge very clearly. 

The Paint-street Bridge consists, altogether, of two fixed 
spans of 140 ft. each, and a central draw span of 250 ft. 
over all. The fixed spans have been built about two years, 
and are of the ordinary arch truss plan. The draw span 
has but lately been completed and thrown open to the 
public, and it involves several features of interest, as will 
be seen from the following description : 

From the elevation and plan, given in our number of the 

14th ult., a general understanding of the arrangement may 
be obtained. The roadway is 26 ft. 7 in. wide in the clear, 
with two side walks 5 ft. 3in. each. Height at centre of 
truss is 25 ft. and at the ends 9ft. The central panel is 
16 ft. and each of the others 13 ft. from centre to centre of 
pins. 
The bottom chords are composed of 12-in. channel bars 
and cover plates butting against cast-iron joint boxes (as 
shown in Fig. 16 of our two-page lithograph), for the 
central panels; and for the end panels, splice plates, as in 
Fig. 15, are substituted for the cast joint boxes to provide 
for the reversal of strains. 





———<——— 
decided effect in modifying the strains upon the chor, 
fact which will appear in the discussion of the strain shes 

The flooring consists of cross beams of southern pine 4j 
by 16in., and 2 ft. apart, witha double layer of 3 in, “1 
over the roadway, and a single layer over the sidewalks, 
With a view to testing this arrangement under 
circumstances, two wagons, which, with their loads, wej 
62,500 Ib., were hauled over abreast with results’ entire) 
satisfactory. 7 

Paint-street Bridge was officially opened on the 29nd of 
October last, after having been carefully inspected and 
tested by Mr. S. B. Cushing, the engineer in charge of the 
work for the city authorities. Since then it has av 
seventy openings each day, two men performing the duty. 
It is subjected to a very heavy traffic, and is giving entire 
satisfaction. 

A description of this bridge would be manifestly incom- 
plete without a discussion of the method by which the 
strains were determined, inasmuch as the strains in a sw; 
bridge become much more complicated than in the case of 
a fixed span, owing to the variety of circumstances under 
which the load acts upon the several members of the truse 
and it is possibly owing to this fact that the latest practice 
in swing bridge construction is far behind the scientific 
accuracy already attained in the erection of fixed spans, 

Tn the original call for proposals for this work it was 
specified that the rolling load should be 3200 Ib. per lineal 
foot of bridge, and that the wrought iron should not be 
strained in tension to exceed 12,500 Ib. per square inch, or 
in compression 8000 lb. The diagram of strains, from which 
the accompanying Tables have been compiled, has been 
revised from the original, and it will be found that there 
are two or three cases where the strain exceeds the 
specified limits slightly, owing to errors in the first calcula 
tions, but the rolling load specified is so excessive for the 
whole bridge that in practice it will never happen that even 

the specified strain shall be applied. 
It is evident that the structure must be so arranged that 
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In the top chords eye bars of square iron are used in the 
central panels, and for the end panels 6-in. channel bars 
with cover plates, as in Fig. 7. In the sixth panel from the 
ends, swelled eye bars, Fig 14, are used to provide against 
a possible vibration when the tensile strain becomes very 
small, as in Case II of the diagram of strains. 

The tension braces are of square section, with eyes to 
connect at each end with the chords, and the posts are of 
circular section turned off square at the ends, abutting 
against cast joint boxes at the panel joints. 

Pin connexions are used throughout, and the structure is 
practically self-adjustable, a proper camber having been 
secured by suitable framing. The top chord bars at the 
centre panel are provided with swivels in case it should be 
necessary to raise or lower the ends of the bridge, but this 
is now believed to be an unnecessary provision. The 
arrangement of the material in proportion to the strain upon 
each member will be found from the Tables of Strains. 

The entire weight of the bridge is carried by a turntable 
consisting of four radial cast-iron arms sustained tpon a 
central drum by eight tension bars 3}in. square, Figs. 19 and 
21, the whole revolving upon a circular nest of conical steel 
rollers, the lower portion of which rests upon a conical- 
shaped bed casting having a surface of contact permitting 
the friction box to maintain a position parallel to the plane 
of the chords. The arms are connected underneath by a 
15-in. I-beam bent in the form of a circle, which in turn 
rests upon alive ring containing 24 wheels 12 in. high, 
which serve the purpose of preventing the bridge from 
tilting ; no portion of the weight of the structure, however, 
is carried by these wheels, as a play of din. has been left to 
secure the perfect working of the steel rollers. 

The driving gear consists of a vertical shaft and pinion 
fitting into teeth upon the cast tramway under the live ring 
wheels, shown in Fig. 19. The diameter of the pitch circle 
is 29 ft., and that of the pinion is 7/in. Two men with 
an 8 ft. lever swing the bridge with ease. The total weight 
upon the rollers is 250 tons. ‘ 
The ends of the trusses are secured to the masonry of the 
fixed spans by 4in. pins passing through corresponding 
holes in the bed plates, and worked simultaneously from the 
centre by wire rope driving belts, as shown in Figs. 19, 20, 
21, 22, and 23. In swinging the bridge into position it is 
found to be quite practicable to shoot the bolts through the 
bed plates when the motion is slow, and thus secure the 
structure without loss of time in guiding it by the driving 
gear. By this means of attachment a common source of 
damage is prevented in the rising of one end of the bridge 
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when supported at the centre it will sustain its own weight 
while moving. This may be called Case I. : 

The strains will be determined by assuming that the truss 
is fixed at the points of support around the centre, and 
loaded uniformly with a fixed load of 900 Ib. per lineal foot. 
This is the simple case of a beam fixed at one end and uni- 
formly loaded, and the figures, given in Table No. L, in- 
dicate the strains thus found. 

In Case II. it is assumed that the bridge is closed and 
covered with a rolling load of 8200 Ib. per lineal foot over 
one-half its length, while the unloaded end is held down 
by alatch. When the bridge is closed and subjected to its 
own weight only, no change can take place in the strains 
as determined in Case I., provided the ends are simply 
secured in position. When a rolling load is applied to one- 
half the bridge, however, the tendency will be to cause the 
unloaded end to rise, and the amount of such tendency is 
susceptible of accurate determination ; this has been found to 
be nearly ,} of the rolling load applied to the other side of the 
bridge. Ifnow alatch be applied to the end in such 4 
manner as to hold it down, the strains resulting in the un- 
loaded half, from this latch resistance above, will be the 
same as in the case of a beam fixed at one end and loaded 
at the other; while the strains in the loaded side will be 
determined by investigating the curve of flexure due to 
the three different kinds of load to which it is subjected. 
The bending moment at any cross section will be made up 
of that due to Case I., plus the moment produced by the 
rolling load, assuming the loaded part of the truss to be in 
the position of a beam supported at both ends, plus the 
moment due to the latch resistance. This combined moment, 
under the supposition that the cross section of the — 
is uniform throughout, becomes zero at the left end of t 
truss, and at the fifth panel point from that end, ee 
these points the. curve representing the values of p— 

moments is a parabola concave upwards. From the 
panel point to the centre of the truss, the curve of moments 
is a parabola concave downwards. The first part ry 
therefore, in the position of a beam supported at both ~ ‘ 
and uniformly loaded with its own and the rolling load ; 
while the second part is like a beam fixed at one end, load 
uniformly with its own and the rolling load, and supporting 
at its extremity one-half the total weight of the first ay 
This being understood, it becomes a simple matter 
ealculate the strains upon each member, bearing ‘indicat 
its relative position. The figures, Table No. IL, mr 
such strains, and it will be noticed that the effect 
latch resistance on the one side of the centre is 





when the opposite side is heavily loaded. It also has a 





from the combined strainstn the other. The greater of the 
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Taste No. I.—Showing Total Strains on Parts when the Bridge is Open but Unloaded. 
Number of Bay- | Top Chord. | Bottom Chord. Verticals. Diagonals. Counterbraces. 
— Ib. Ib. Ib. Ib. Ib. 
End nil + 6,073 nil — 8,427 nil 
2 — 6,223 + 19,577 + 4,407 — 20,900 . 
2 — 19,941 + 87,735 + 138,532 — 380,868 = 
4 — 38,263 + 59,688 + 22,565 — 40,800 
5 — 60,280 + 85,759 + 32,227 — 61,340 
6 — 86,300 + 116,189 + 42,702 — 62,600 
7 — 116,600 + 151,625 + 55,047 — 75,875 
8 — 151,860 + 193,249 + 68,463 — 90,350 
9 — 193,400 + 242,624 + 84,000 — 107,637 
Centre — 242,624 + 242,624 + 98,625 n 
rue 
Taptx No. I1.—Showing Total Strains on Parts with aries 7 pera and one-half fully Loaded, the Unloaded end being 
c 
Number of Bay. Top Chord Bottom Chord. Verticals. Diagonals. Counterbraces. 
Ib “Ib. Ib. Ib. Ib. 
Loaded end + 69,500 nil + 500 nil — 81,080 
2 + 83,610 — 67,480 + 21,500 . nil — 27,000 
3 + 83,110 — 69,800 vil. nil nil 
4 + 69,977 — 41,600 + 17,718 — 62,249 
5 + 42,000 nil + 40,365 — 81,910 
6 nil + 53,800 + 64,500 — 110,674 
7 — 64,000 + 120,337 + 92,690 — 141, 
8 — 120,520 + 201,326 + 123,440 — 175,770 
9 — 201,480 + 299,537 + pop od — 214,100 
Centre — 299,587 + 304,868 { + ieo'10 — 60,560 
9 — 249,140 + 304,868 + 96,480 — 121,916 
8 — 201,954 + 248,943 + 79,520 — 103,670 
- — 161,500 + 201,637 + 65,190 — 86,618 
6 — 126,120 + 160,915 + 61,800 — 73,141 
5 — 95,240 + 125,360 + 41,036 — 61,061 
4 .— 67,713 + 94,300 + 80,984 — 51,000 
3 — 42,962 + 66,778 + 22,400 — 41,955 nil 
2 — 20,600 + 42,178 + 14,500 — 34,240 nil 
Unloaded end nil + 20,098 nil — 27,762 nil 
Tastr No. IIl.—Showing Total Strains on Parts with Bridge closed and fully Loaded. 
Number of Bay. Top Chord. Bottom Chord. Verticals. Diagonals. Counterbraces. 
lb, Ib. Ib. Ib. lb. 
End + 52,130 nil + 48,425 nil — 60,810 
2 + 565,774 — 50,611 + 10,500 nil — 13,500 
3 + 55,100 — 34,940 vil — 26,727 nil 
4 + 85,480 nil + 24,1657 — 64,732 
6 nil — 47,644 + 48,425 — 94,383 
6 — 47,930 + 107,600 + 74,621 —123,340 
7 — 108,000 + 180,500 + 104,638 —154,078 
8 —180,779 + 268,200 +136,540 —190,300 
9 — 268,400 +374,421 +172,803 — 231,560 
Centre —374,421 + 874,420 + 209,625 nil 




















Taste No. 1V.—Showing Dimensions of Principal Parts and their Effective Sectional Areas, 
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pos thang taken in each as determining the cross section 
pay e and the structure has been designed the same 
tither half. 

Case - obtains when the bridge is closed and fully 
tributed reli, bending moment due to the uniformly dis- 
ween o ing load is the same on either side the centre 
other, whil beam fixed at’ one end and supported at the 
in Case I © that due to the fixed load remains the same as 


of the centre to provide against a load upon © 


The combined moment for any cross section will be found 
by adding these two mements, and the result will determine 
a parabolic curve concave upwards between the end and 
the fourth panel, and concave downwards over the centre, 
resembling Case II. in all except the point of reverse curva- 
ture; the strains are, therefore, determined in a similar 

. manner, and are indicated in Table No. III. * 

Case 1V.—This case cannot be considered as bearing upon 

the result except so far as to show the effect of a latch 


it be assumed that the bridge merely rests upon rollers at 
the abutments, and is not prevented from rising under a 
partial load, the general moment is the same as for Case IT. 
with the latch moment left out, and the point at which this 
new value will be zero is near the sixth panel from the end ; 
hence that portion of the truss which acts as a beam 
supported at both ends is one panel larger than in Case II., 
while the strains in the right side due to latch resistance 
will disappear. 

It has not been considered necessary to tabulate the 


"| figures applying to this case, as no account has been taken 


of them in proportioning the material, for the latch shown 
in Figs. 22 and 23, fulfils the duty which is required by it. 

In Table No. IV. the dimensions of all the parts are given, 
while the effective sectional areas are also added. 

It will be observed that in Cases I., II., and III, it is 
necessary to provide for tension only from the fifth panel 
to the centre in the top chord, and for compression only 
from the fourth panel ; the construction of this portion of 
the truss may, therefore, be entirely similar to an ordinary 
fixed span turned upside down, in which the material can 
be disposed in almost exact proportion to the strain and at 
a minimum cost per pound. In the end panels it is necessary 
to provide for both tension and compression in each of 
the chords, thus involving an expensive combination of 
material; inasmuch, however, as the maximum variation 
in strain over this part is only about one quarter the central 
strain, this may be effected without seriously increasing the 
cost per pound of the whole bridge. In the present case 
the cost per pound of the end panel chords exceeded that of 
the central portion by 1} cents, and yet the effect upon the 
total cost 6f the bridge was to cause an increase above the 
minimum of only {th of a cent. per pound. 

In conclusion we should state that we are indebted for 
particulars of the above interesting work to Mr. Charles 
Macdonald, of New York, from whose designs it was erected. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiEsBRoveH, Wednesday. 

The Cleveland Iron Trade.— Yesterday the attendance at 
the Middlesbrough iron market was a little better than it was 
last week. Only average business was done, and prices re- 
mained as quoted last week, from 120s. to 122s. 6d. per ton 
being asked for No. 8, and the other qualities at proportionate 
rates. There is considerable pressure for the delivery of pig 
iron, and there is a difficulty in ae | the blast furnaces in 
full operation, owing to the scarcity of raw materials. The 
manufactured iron trade is steady. There is a better de- 
| mand for plates and rails, and prices are firm. 


The Ironstone Miners and their Wages.—As we anticipated 
last week, the ironstone mine owners of Cleveland, on re- 
ceiving notices from their men, asking for an advance of 2d. 
per ton and 10 per cent. on day wages, resolved to hold a 
meeting to consider the application. Yesterday the masters 
met at the Exchange, Middlesbrough, and after a lengthy 
deliberation, came to the unanimous and decided conclusion 
that no advance could be given. The men having failed to 
obtain an increase in wages, it is believed that they will re- 
sort to the policy of restricting the production of ironstone 
as they did in August last, in the hope thet they may compel 
the masters to yield to their terms. Th» masters, however, 
appear to be determined to stand out against this demand 
for another advance, and it is stated that if the men resort to 
systematic restriction the mines will be cl by the em- 
ployers, and there will be a genera) iock out. Such a result 
would be a most serious blow to the industry of the North of 
England. If the mines were closed for a few days only, the 
whole of the blast furnaces in the North of England would 





"| have to be damped down, because there is no ironstone in 


stock. Very little pig iron can be had, and the suspension 
of the blast furnaces would be quickly followed by the 
stoppage of puddling furnaces and rail mills. It is to be 
hoped that the miners, after discussing the matter, will see 
some way to reconcile themselves to the reply of the masters, 


The Coal and Coke Trade.—There is nothing new in the 
coal and coke trades. Prices are the same as last quoted by 
us. Ifthere is any stoppage in the iron trade in conse- 

uence of the application of the miners for more wages, the 
p mane for coal and coke will be most materially diminished, 
and prices will, at once, recede considerably. 


The Strike of Messrs. Hopkins, Gilkes, and Co.’s Works. 
—The iron moulders of Messrs. Hopkins, Gilkes, and Co. 
engineers, Middlesbrough, are still out on strike and the 
foundry is idle. 
The Blast Furnacemen of the North of England and their 
Wages.—Several pig iron makers in Middlesbrough have 
received notices from their blast furnacemen asking for an 
advance of 15 per cent., and making such conditions about 
double shifts for Saturdays and Sundays, as to make the de- 
mand equal to an increase of 25 per cent. on their wages. 
Up to the present time the whole of the blast furnace owners 
have not received notices, and no united action has been 
taken in the matter. It is understood that the application 
will be general throughout the North of England. In the 
course of a few days the masters will take council together on 
the subject. 

Shipbuilding—On the Northern rivers there is a good 
deal of shipbuilding going on. At most of the yards there 
are several large steamers on the stocks. 


Bovtoerz Hansour.—Mr. J. 8. Forbes, the maneging 
director of the London, Chatham, and Dover Railway, anc 

Mr. Eborall, the general manager of the South-Eastern Rail- 
way, have either had, or are about to have, an interview with 
the president of the Boulogne Chamber of Commerce on the 














arrangement for holding down the end of the bridge. If 





subject of the improvement of that port. 








ENGINEERING. (Marcu 21, 1873, 
eee 














7 NI | MMM yi i! I" ‘NI, iy 7. l 
My aa sie { V4, 
aL Whaat t Ni iin | 
“iy = ma ; Hi {Mt ~~ \ ‘ ¥ 

SS aif, 


i) | li 


Bi 
i} it 





ia anne 


Sea “e iol Eee H\ 
‘pe 4 Bapseen ‘aa 


men 
ah q et * ‘ie wilt waxed 











i we 


“a 
\ a a 





YORK TOWER. 


ENGINEER. 


NEW 


THE 


et 


oo 
Ge 
— 
» 
S 
8 
wy 
3 
3S 
r% 
£ 
© 
By 
Q 
8 
& 


S) 
7 
bal 
& 
< 
w 
© 
& 
oO 
w 
zw 
~ 
= 
4 
_ 
“A 
° 
= 
2 
v 





THE EAST RIVER BRIDGE; 


HH) ik HI = =a 
_— ma 
—- 3 als 
=] ‘ 














ENGINEERING, Vancu 21,1878. 








DETAILS OF SWING 


FIC 19 











WZ 
YA 


Yo 

















sat 














Yy 
JT] \zz 


he \ YY 
Z\~~Wian V eva 


‘ 



















4 ASN Nw iT 

WY “An YW Y, Y/ A 7 4, 4 i? XS 
MAY Ui , Wi UY, UY fy 
WG Yawv—0” j 
WMaKKXZZ&£”[/EX{@Z 





















































Wy 
A 










hs, 


N NA \ VQ 





FIC 23 























FIC aI ccieeienatiaaiee 





AN “~o/ 
passe 








MOAN Y 
— 
“ 























“AU BTOOVEY Pru, vil mUGRAPHERS BRUSStuS 











G BRIDGE, 250F: SPAN, ERECTED AT PROVIDE 


MR. CHARLES MACDONALD, ENGINEER, NEW YORK. 


























i \\ [\_\  f\ 

















—————— - _— = — Ul —5--- 
7 TT . aera 
—_—_—_A JF AY F-_-V . \ 





























My Se f 
MDWDWWW WWW r°". Vi; y 
. N 


NN SY . SS 
MQ QA 


























QQ SX 
\ 
\ 








LN 
YQ Q_@ 





\ 
MV 
SYS 








33 Old 

7 

q 
CW 


































































































N = lo ee 2) 2 ==) = 7 ey = 7 Rh Se: SS Se 
SK SITS RSS 
JES MY a 
an) or T 
Sy | yy \ 
‘= LJ Z ) | \ \ — :! Loess ees re 
q qe AA y \ | oS: 2 _& Hi 
MSS; a 
= N y | | = 
| UBS ULL = co 0 - 7 
S\ SW o peat op 
TTT N g - be ‘ a 
I] H Fl oe |! 
SNS Bn 7 | 
| a / [\\/ oy T 
— Y / [ ¢—_} 
A , ! / p Ul Ll 
. — 4 


= = 
ro GY |} 
SSS KS 


a 
. SCALE _==--- 

















‘ 
J 


N, ERECTED AT PROVIDENCE, RHODE ISLAND, U.S.A. 


MACDONALD, ENGINEER, NEW YORK. 







Fic 14 



























































WY, 
Y 









































































































































= HR o°.1 























































































































Marcu 21, 1873.] 


ENGINEERING. 


205 





AGENTS FOR “ENGINEERING,” 
gn: John Heywood, 143, Deansgate. 

Guscow: William Love. 7 
Frascs: Lemoine, 15, Quai Malaquais, Paris. 
Beverum: P. oa 49, Rue du Pont Neuf, Brussels. 
Usrrep States: Van Nostrand, 23, Murray-st., New York. 

AN. Kel and Co., 72, Broadway, New York. 

Willmer gers, 47, Nassau-street, New York. 

A Brentano, 33, Union-square, New York. 

sa Kel g and Co., 63, South Canal-street, Chicago. 
Russta: At afl Post-Offices in the Empire. 
Lgrpzie: Alphons Diirr. ; 
Bexis: Messrs. A. Asher and Co., 11, Unter den Linden. 
Caucurma: G. C. Hay and Co. 








Advertisements cannot be received for insertion in the current 
week later than 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 
pence for each additional Jine. 

The price of ENGINEERING to annual subscribers receiving 
copies by post is 11. 8s. 2d. perannum. If credit be taken, the 

is 2s, 6d. extra, the subscriptions being payable in advance. 

‘All accounts payable to the publisher, Mr. CHARLES GILBERT, 37, 
Redford-street, Cheques crossed “Union Bank,” Charing Cross 
Branch. Post ~ 7. Orders to be made payable at King-street, 

t Garden, W.O. 
Oomce for Publication and Advertisements, No. 87, Bedford- 


street, Strand, W.C. 
ENGINEERING is registered for transmission abroad. 
Reapine CASES.—Reading Cases for containing twenty-six 


Numbers of ENGINEERING have now been prepared, and may be 
had of the publisher or of any news agent. Price 5s. each. 








NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to Mr, GEORGE EDWARD 
Harpina, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mz. CuaRLEs GIL- 
Bert begs to statethat subscribers in the United States 
can besupplied with ‘* ENGINEERING”? from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
for this Journal (delivered post free) will also be 
received by Mr. HARDING, at the New York office 
above mentioned, at the rate of $9.30 present 
currency. 








NOTICES OF MEETINGS. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 25th, at 

Hy ‘a by Mont Cenis Tunnel,” by Mr. Thomas Sopwith, jun., 
nst, C.E. 

SocieTY OF TELEGRAPH ENGINEERS.— Wednesday, March 25th, 
at 730 pM. “Ona Method of Testing Short Lengths of Highly 
Insulated Wire,” by Professor Fleeming Jenkin, F.R.S. “On 
Certain Points in Connexion with the India Government Tele- 
graphs,” by Mr, W. E. Ayrton, 














OONTENTS, 
PAGE PAGE 
The Vienna Exhibition of 1873 ., 195 || The 35-ton Steam Hammer ...... 206 
Sdenceccocccoseceocese American Mili Engineering .. 207 
The East River Bridge, New York 198 || The Fly Wheel its Associations 207 
Notes from Paris «se 199 || Expansion Valves ...... tendoss 209 
Notes from Germany eeescceseces 199 || Q i ble Inf OM... .0000 210 
Past Steam Launches............ 199 || The Soudan Railway ........0+++ 1 
The Soudan Railway | Notes from South Yorkshire .... 


Expedition 200 
, U. 


Swing Bridge at Providence, U.8. 202 || Notesfrom the South-West 


Notes a cuerstand and the 1] Sots from he ~~ eocccccces — 
LD ‘oreign and Co! al Notes ....++ 

“ Bankers as a Substitute for Ellis’s Water Firebar ......+.++++ 212 

MOU... sseseserescscesccses unpowder Pile-Driver ......++++ 212 


TheGlasgow Chair of Engineering 206 || 








We publish with this number a lithographed sheet of Details 
of Swing Bridge Erected at Providence, U.S.A. 


ENGINEERING. 


FRIDAY, MARCH 21, 1873. 














COAL BUNKERS AS A SUBSTITUTE 
FOR ARMOUR. 


We showed in a recent number of ENGINEERING,* 
subject toa point then reserved, that probably as 
me tog ag of gmp might be saved in such 

e Fury, by maki i 
ends into tanks, ry, by ing certain parts of the 
} pa or coal at pleasure. Nearly one-fourth of 

* armour now carried might, it appeared, be dis- 
Pensed with, owing to the fact that such tanks would 
a nO protection, since the worst result which 

; age their — penetrated would be the 
of an insignificant quantity of water 
ne the interstices of the ous pron in them, 

* slight addition to the water already volun. 
the uy einitted to make good the weight of such of 
the as might have been consumed. In plan, 

tanks would cover the whole deck area of the 


* Seo Excrrzznine of 28th February last. 





capable of being filled with either. 





Ship outside the breastwork or central battery, 
while their position vertically would be between a 
light deck at the water-line and a thickly- 
armoured deck placed about 6 ft. lower. The ends 
of the ship, for purposes of accommodation, would 
lose the use of one deck (below the water line), but 
would not otherwise be affected. On the other 
hand, there would be much gain of space below 
water amidships, to the advantage of the engine- 
room arrangements, through the greater part of the 
coals being transferred to the tanks, while no 
serious inconvenience, it may be safely assumed, 
would follow from this unusual mode of stowing 
them. On the contrary, it would appear that 
several practical conveniences would attend it, 
while it lays indisputable claim to this great advan- 
tage, that, whereas every shot which now strikes 
the side armour at the ends has, by reason of its 
thinness, an excellent chance of penetrating, and 
thus filling a compartment, none of the shot which 
strike (and of course ager the same parts 
when treated as coal tanks, will possess any real 
power of letting in water. Even if the tanks are 
wholly destroyed—an impossible supposition—the 
armoured deck will prevent the mischief from 
spreading downwards, while the upper works 
which stand upon the tanks, may be knocked about 
to any extent without detriment to the ship’s fight- 
ing capacity. 

The pringipal objections to such a modification 
in the Fury’s design are two. To one, the most 
serious, attention was specially called at the end of 
the article before referred to. Tho other is less 
important, but still deserves consideration. It is 
that the surplus buoyancy will be reduced, or in 
other words, that there will be a less number of cubic 
feet of space protected by armour in the above-water 
parts of the ship. For instance, fifteen hundred tons 
of water, admitted to the Fury through injuries sus- 
tained in action, would suffice to sink her about 3 ft., 
or far enough to bring the upper edge of the armour 
atthe ends level with the water. If that armour be 
removed, and its place taken by thin upper works, 
as proposed, the latter must be assumed to have 
been penetrated before this stage of the action is 
reached ; hence, as the vessel sinks lower, water 
will flow in upon the deck which forms the top of 
the coal-tanks. In other words, the ends will con- 
tribute nothing to buoyancy as the vessel sinks lower, 
and her continued flotation will depend solely upon 
the central armoured part. Under these circum- 
stances it will be found that the admission of about 
900 tons of water would sink a Fury with coal-tank 
ends to the same depth (say 3 ft.) as the admission of 
1500 tons to a Fury of the ordinary construction. 
After sinking to this point the two ships would again 
be on an equality, neither of them having any ar- 
moured (and presumably water-tight) structure 
above water, except the central portion or breast- 
work. Possibly both would think it time to haul 


{| out of action when they found themselves drawing 


3 ft. more water than usual, without too nice cal- 
culations of the probable rate of further descent ; if 
so, it must be admitted that the coal-tank ship 
will be put hors de combat with three-fifths only of 
the quantity of water in her hold which the other 
vessel will be able to carry with something like 
safety. 

The weight of this objection is reduced at once by 
the consideration that one of the best-founded claims 
to superiority of the coal-tank system is that the ad- 
mission of water through injuries in action will 
become less probable than at present. The armour 
at the ends is always thin armour, relatively to that 
covering the vital parts, and it must be remembered 
that it is the latter which will weigh with a captain 
in selecting his enemy. If he has 14-inch armour 
amidships it will not occur to him to avoid an 
enemy merely because the latter’s guns can pene- 
trate the 8-inch armour on the ends of his ship like 
cardboard—notwithstanding that the ends, especially 
the fore end, will, in the opinion of nearly all the 
best judges, be the parts chiefly exposed to fire. 
Hence it is a fair conclusion that ships armoured on 
the prevailing system will take a good deal of water 
on board simply through the inefficiency of their 
defences at the extremities. From this risk the 
ship whose ends are fitted as coal-tanks will be, as 
has been shown, entirely free. Moreover, it is clear 
that if water is admitted through perforations in 
the armour at the ends, those ends will not add to 
the buoyancy of the ship as she sinks lower; in 
this case, granting the perforation of the end 
armour, and admission of water thereby, the coal- 
tank design will have a distinct advantage over its 





rival, It will have the same surplus buoyancy, with 
the advantage of having no occasion to use it. 
Another — event is the perforation of the end 
armour of a ship above the water-line, so as not to 
admit water in quantity. Supposing then an injury 
elsewhere which does admit water, there will be a 
call for surplus buoyancy upon the armoured ends, 
which they will be unable to respond to. And not 
only so, but greater immersion will bring the holes 
below water, so that when the ship looks for sup- 
port she will but take in an increased quantity of 
water. The fact is that upon the existing plan the 
ends of a ship, which account for fully half the 
water-line, are her weakest parts, and the most ex- 
posed to injury, and their perforation is so probable 
that they are much more likely to be the means of 
bringing the ship down in the water than of keep- 
ing her afloat when injured elsewhere. On the 
coal-tank plan the ship may, under some circum- 
stances, be less able to take in water with impunity, 
but then she will be much less likely to take in any. 
With half her water-line defended by a maximum 
thickness of armour, and the other half, though 
undefended, Tr invulnerable, she is far less 
likely to let in water than a ship which has even the 
same armour upon half her water-line, and relatively 
thin and inefficient armour upon the remainder. 

The other and more important objection is tha 
the stability of the ship will be affected in the event 
of serious damage to the tanks and the light upper 
works above them. This objection, the truth of 
which is obvious, requires careful examination, for 
it is useless to increase a ship's fighting powers by 
means which may lead her to finish a successful 
action by turning over. 

It need scarcely be said that the Fury depends 
for safety in a large degree upon her considerable 
freeboard. The position of her centre of gravity, and 
her form under water, combine to give a compara- 
tively small metacentric height, as is usually and 
almost necessarily the case in modern ironclads, 
About half her length has a height above water of 
nearly 12 ft. ; the remainder (the ends) has over 3 ft. 
If the latter be cut down toa level with the water, it 
is obvious that the statical stability, or the rightin 
moment at any given angle, will be reduced, an 
that the angles of maximum and vanishing stability 
will be reached earlier, If the ends be further cut 
down to 6 ft, below water, so as to form mere sub- 
merged snouts with flat tops, itis clear that the con- 
ditions of the ship’s stability will be further changed 
for the worse, and very largely so—so much so, that 
the Fury, so treated, would probably be utterly un- 
safe, Now, we believe the view has been entertained 
that if the coal-tank system be applied to the Fury 
ay her as an example) she will be in effect cut 

own as described, seeing that it is conceivable that 
all parts above the armoured deck, i. ¢., the whole of 
the ends above a point 6 ft. below water, including 
the coal tanks and the upper works above them, 
may be either totally destroyed, or so damaged as 
to allow of the water flowing freely and rapidly in 
and out as the vessel rolls from side to side. Upon 
this view the Fury, altered to the proposed system, 
would not be safe unless her stability could be so 
largely increased as to make her theoretically safe 
even when the ends had been entirely destroyed. As 
there is practically no chance of lowering the 
centre of gravity —all improvements in fighting 
power tend to raise it—this increase of stability can 
only be gained by a large increase of beam, which 
of course unsettles the entire design, and necessi- 
tates a new calculation of weights. With increase 
of beam comes increase of weight of hull, and pre- 
sumably need for greater engine power and larger 
coal supply. On the other hand the carrying 
power is increased in even greater proportion, and 
the balance of advantage still remains with the 
coal tanks, though perhaps less decidedly than 
before. 

But though admitting the force of the objection 
on the ground of stability, we think it may be 
pressed too far, and that the above view of the 
absolute inutility of the ends in contributing to 
stability is strained and even fanciful. In the first 
place there is a sound old argument, too much 
overlooked of late. People can’t expect to fight 
without getting hard knocks. Glory is not to be 
earned without risk. Every ship is a compromise, 
and is more or less deficient in some quality essential 
to absolute safety, in order that others may be duly 
attended to—while scarcely two designers would 
agree as to the points which it is safest, on the 
whole, to sacrifice. We do not see, for our i 
why some of the danger of battle should not as well 
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take the form of instability under certain (unlikely) 
circumstances, as of weakness of armour, for in- 
stance. Grant that a given ship with coal-tank ends 
is calculated to give an angle of vanishing stability, 
when the ends are shot away, which falls short of 
what thenavalarchitect would like. Though far from 
sure, it may be that he somewhat doubts her abso- 
lute safety among waves of a certain period, and in 
exceptionally heavy weather. ‘This we hold is not, 
by itself, sufficient reason for condemning the de- 
sign. ‘The chances of the ship being placed in this 
position are indefinitely remote. ‘There is ten times 
as much chance of her being blown up bya torpedo 
in war, or overwhelmed by a hurricane in peace. 
She may fight a score of actions without getting 
her ends so damaged as to materially reduce her 
stability, though in all she may have occasion to 
bless the thicker plates which her system of con- 
struction enables her to carry. “ Perhaps in her 
twenty-first combat she may suffer the anticipated 
damage, and that without being captured or lost 
from other causes, Even then what is the chance 
of her meeting, before she has repaired damages, 
with just those conditions which are necessary to 
endanger her safety? And what is the chance 
that her captain will not so handle her, by keeping 
her head to sea, and so on, as even then to bring 
her safely through the danger? She is much more 
likely to be lost through that shaky place in her 
engine room, where the enemy so nearly drove his 
spur through, or from that dreadful wrench she 
gave herself forward when she smashed in his iron 
ribs and sent him to the bottom. ‘There is nota 
ship in the navy which is not subject to risk of loss 
after a successful action, through damages received 
in the fight, and the fact that one of the many 
forms of such risk is slightly increased by a design 
which at the same time takes important security for 
lessening other forms of it, should not, in our 
opinion, be deemed fatal to it. Considering the 
evils which attend excessive stability we can hardly 
think it desirable, on the one hand, to attempt to 
insure ‘ satisfactory” stability — according to the 
liberal views now prevailing —under circumstances 
so difficult and so little likely to arise; on the other 
hand we do not think it well to abandon a system 
so full of promise as that which forms the subject 
of this paper. Decidedly more stability—which 
practically means more beam—should be given than 
to a vessel of the old type, but there is no need to 
overdo it in mere panic. 

It is only fair to the coal-tank system to remark 
further that as one ground of our complaint against 
the present plan is the weakness of the end armour, 
we hold the latter to be really open, in a less degree, 
to the same objection on the ground of instability 
when damaged, as the other. We have a right 
to assume penetration of the thin end armour, and 
then the ends of the ship become nearly as useless 
to aid stability as the damaged coal tanks of the 
other plan. Another consideration is that we have 
no right, in estimating the effect of the damaged 
ends in contributing to the ship's stability in heavy 
weather, to oeitedh the fact that the ship is rolling 
many times in a minute, and that, however damaged 
the tanks may be, it will be scarcely possible for 
water to shift from side to side in them, owing to 
the numerous internal divisions and the rapid 
motion, and that so long as the water they contain 
remains fairly divided between the lee and weather 
sides of the ship, the position of the latter is not 
affected injuriously. 

To secure a great range of stability, ic., large 
angles of maximum and vanishing stability, in com- 
bination (for the sake of steadiness) with moderate 
initial stability, is already a sufficiently troublesome 
problem for the designers of ships of the Fury type, 
which are, by comparison with the old type of 
sailing ironclad, low-sided ships. No doubt the 
proposed plan adds to the difficulty by requiring 
an even greater range of stability. Possibly the 
following suggestion may lend some aid towards a 
solution of the problem. Why should not beam be 
added above water only, by flaring out the sides very 
—— above the water-line, and then ascending 
vertically again? ‘The flare might take place be- 
tween the water-line and the level of the main 
deck, ‘The effect would be to obtain a considerable 
reserve of stability at large angles, and an exten- 
sion of range, without adding to the stability at 
small angles, and without affecting speed. 

It will be seen from the foregoing considerations 
that a comparison between a given vessel of the 
usual type (say the Fury), and the same vessel fitted 
with obunll ends instead of armour, will neces- 





sarily be fallacious, because the tanks introduce an 
element—increase in the proportion of beam to 
length—which renders the hulls of the vessels dis- 
similar. Nevertheless, we believe the calculations 
in our former paper, which were based upon that 
supposition as a working hypothesis, require little 
amendment, and we are still disposed to consider 
400 tons a not extravagant estintate of the weight 
which might be saved in a vessel of the Fury’s dis- 
amo g speed, and coal supply—though of dif- 
erent dimensions—by abolishing the armour at her 
ends, and making them into tanks for coal, As to 
the gain in defensive efficiency there can, we appre- 
hend, be no question at all, even without taking in- 
to account the increase of the thickness of the 
remaining armour made possible by the weight 
saved. 








THE GLASGOW CHAIR OF 
ENGINEERING. 


Arter a period of fully two months has expired 
since applications were first made for the Chair of 
Civil Engineering and Mechanics in the University 
of Glasgow, in succession to the late Professor 
Rankine, the vacancy has at last been filled by the 
appointment of Professor James Thomson, C.E., 
LL.D., who has occupied the corresponding Chair 
in Queen’s College, Belfast, for the last fifteen 
years. ‘There were several applicants for the office, 
but the number was latterly reduced to two, the 
orly other candidate besides Professor Thomson 
who seemed to have any special claims to the 
professorship being Mr. J. G. Lawrie, shipbuilder 
and marine engineer on the Clyde. 

Professor James Thomson is the elder brother of 
Sir William Thomson, the distinguished Professor of 
Natural Philosophy in the University of Glasgow, 
and son of a former eminent professor of mathe- 
matics in the same university. He was born at 
Belfast in the year 1822, and afterwards studied at 
the University of Glasgow, where he graduated as 
M.A.; from the same university he received the 
honorary degree of LL.D. a few yearsago. His 
egos training was commenced atthe Horseley 

ron Works, near ‘Tipton, South Staffordshire, and 
he was afterwards a pupil under Sir William Fair- 
bairn at his iron shipbuilding works on the Thames. 
Having settled in Belfast, to pursue his profession 
as a civil engineer, Mr. Thomson. became one of the 
secretaries of the mechanical section of the British 
Association at its meeting in 1857; and in the 
following year he was elected to the professorship 
of civil engineering in Queen’s College, Belfast, an 
office which he has continued to occupy up till the 
present time, and in which he has contributed very 
largely to further the eause of scientific engineering 
in Ireland. <A very eminent colleague of Professor 
Thomson in the Belfast Institution, namely, Dr. 
Thomas Andrews, F.R.S., professor of chemistry, 
speaking of his professional abilities, says, ‘‘I do 
not believe it would be possible to find any one who 
combines in so remarkable a manner all the quali- 
fications necessary for a professor of engineering. 
The loss which this college will sustain by his re- 
moval will be immense, and will long be felt not 
only by the students but by his colleagues.” During 
the time that he has been professor of engineering 
in Belfast, Dr. Thomson has greatly increased the 
attendance of engineering students in Queen’s 
College, and has made the engineering chair one of 
the most important in the institution. Fora period 
of five years he has been the engineer to the Lagan 
Navigation Commissioners, County Down, his first 
connexion with the navigation between the Lagan 
and Lough Neagh being occasioned by a serious 
accident occurring, which carried away the flood- 
gate weir, and which interrupted the traffic and 
seriously imperilled the property of the commis- 
sioners. He planned and superintended the con- 
struction of a new weir and other works of a sub- 
stantial and permanent character, with such success 
as to entitle him to be regarded asa practical en- 
gineer of great ability. On account of the natural 
difficulties of the situation and the contingencies of 
the weather, this was a very critical piece of en- 
gineering. It required both skilful planning and 
energetic superintendence. 

Professor Thomson was also the engineer to the 
Water Commissioners of Belfast for a number of 
years, his first undertaking in that capacity bemg 
to design and erect pumping steam engines for sup- 
plying the town with water. Some years ago he 
designed and superintended the erection of a very 





novel form of water-pressure engine for s i 
the town of Kilrea vith uprilig’ water, thee plying 
being driven by the flowing water of a river. Tha 
design has proved in the highest degree gai 
factory. Dr. Thomson’s name and reputation a 
an engineer are most prominently identified jn the 
history of engineering, with the vortex turbine 
wheel. He has designed and superintended the 
construction of many examples of this ingenious 
mechanism, ‘The turbine eheila are working most 
successfully in various parts of the world This 
invention was deemed to be so important, that at 
the expiry of the original patent, the Pr 
Council renewed it for another term. If Proseane 
Thomson has got any specialité in engineering 
science, it is evident that it is in the department of 
hydraulic engineering, if we may judge by the 
character of his inventions. For instance, he de. 
signed and superintended the construction of 
several large centrifugal pumps, for the drainage 
of certain low-lying sugar plantations in Jamaica 
and Demerara. It was he, likewise, who invented 
and brought into practical use the jet pump and 
intermittent reservoir for the drainage of swampy 
lands, an ingenious arrangement which has now 
been in successful operation for many years, near 
Clanes, in the county of Monaghan. 

At various times Professor Thomson has himself 
carried out, and had part with other persons in car- 
rying out, an extensive series of experiments for 
practical purposes in measuring, by the friction 
brake dynamometer, the power of water wheels of 
various kinds, and in measuring their water sup. 
plies so as to determine their efficiency. He pro- 
posed and worked out the dynamical theory of an 
improved method of measuring the flow of rivers 
and streams by Y notches, and he made the neces- 
sary experimental investigations, and published 
practical rules for enabling the method to be 
brought into general use. But besides devoting 
himself more especially to hydraulic engineering, 
Professor ‘Thomson has had practical experience in 
almost every branch of civil and mechanical en- 
gineering; in Glasgow he will have an ample sphere 
for the practical application of his many and varied 
scientific acquirements, 

Not only by the practical engineering works 
which he has executed, and the mechanical in. 
ventions which he has patented, but also by his pub- 
lished discoveries in physical science, Professor 
Thomson has shown himself qualified to succeed 
Professor Rankine, and to maintain the high cha- 
racter of the education imparted in the University 
of Glasgow; indeed, as an original discoverer in 
pure physics, especially in the dynamical theory 
of heat, his fame is European in extent. There 
are few discoveries of the last fifty years that 
make such a mark in the history of science as that 
of lowering the freezing point of water by pres- 
sure, inasmuch as it has led not only to kindred 
discoveries in pure science, but also to the true 
physical theory of glacial motion. This fact was 
theoretically proved by Professor Thomson, and 
it was an original idea of first-rate importance—a 
great discovery, which will long be remembered in 
the history of science. Sir William Thomson after- 
wards experimentally verified his brother's theo- 
retical prediction. ? 

Of the fitness of Professor James Thomson for his 
new sphere of professional usefulness there can be no 
room for entertaining a doubt. Ample testimony 
to his great scientific and professional attainments 
has been borne by Dr. Andrews, of Belfast, Pro- 
fessor P. G. Tait, of Edinburgh, Professor Clerk 
Maxwell of Cambridge, Professor Helmholtz, of 
Berlin, Dr. James Prescott Joule, President elect 
of the British Association, and many other eminent 
scientists. Certainly the Home Secretary deserves 
much credit for the excellence of the appointment 
which he has recommended the Queen to make. 








THE 35-TON STEAM HAMMER. 
On a vacant piece of ground to the south of the 


Royal Gun Factories in Woolwich Arsenal, the 
framework of three large iron structures may be 
seen at the present time in various stages of pro- 
gress towards completion. These structures, when 
finished, will form a very important addition to the 
gun factories; one of them will contain a 35-ton 
steam hammer; another will be fitted as a rolling 
mill ; whilst the third will form a boiler house. The 
building for the steam masapear au 4 _ Py ne 
by 100 ft. wide ; the rolling mill will be o 

rE ab sang and the boiler house will be 100ft 
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m hammer, when erected, will be 
ages, Tegest and most powerful yet constructed, 
mit of course necessitates a special arrangement 
~ the bed plates—for there are several— of the 
i block and their foundations. The whole of 
a are of a very massive and solid character, and 
por t in the first place of a hundred 192-in. square 
conse piles, arranged at equal distances apart in 
pg hy of & square, 30 ft. by 30 ft. Around and 
Cem the piles for a depth of 4 ft. from the heads 
is a bed of concrete, which extends several feet 
beyond them on each side. Upon the piles is laid a 
cast-iron plate 11 in. thick, and weighing 164 tons. 
This plate is in three portions, and is put together 
with joggle joints. On this plate is a double layer 
of 12.in, oak baulks, the upper layer being placed at 
right angles to the lower one, Upon these oak 
baulks comes a second plate of cast-iron 10 in. thick, 
and weighing 121 tons. ‘This plate is cast in two 

ieces, and covers an area of 27 ft. by 27 ft. Then 
comes a 2 ft. thickness of oak timber, consisting of 
baulks placed with the grain vertically or end on, the 
collection of baulks being held together by an iron 
strap 6 in. deep by 2 in. thick. These baulks carry a 
third cast-iron plate 12in. thick by 24 ft. square, 
and weighing 116 tons. Upon this will come a 
fourth plate, 12in. thick by 22 ft. square, and 
weighing 100 tons, a thin packing of oak, just 
sufficient to prevent contact, being interposed be- 
tween the two plates. On the top of the last plate 
will come another thin oak packing, and then the 
round gr ag | a br etn al . = is 
3 ft, 44in. deep, . in diameter a e base, 
aie to 12 fe at the top. Upon this will come 
acylindrical cast block, not yet cast, 2 ft, 8in. deep 
and 19 ft. in diameter, which will weigh between 
60 and 70 tons, and will carry the movable anvil 
blocks, which will be of various sizes to suit the 
work to be done. 

These foundations will thus include nearly 700 
tons of cast iron, so disposed as to present the ut- 
most solidity, and yet to embody a certain amount 
of elasticity just sufficient to prevent any detri- 
mental jar arising from the blows of the hammer, 
the falling weight of which will be 35 tons. The 
foundations of the anvil bed are very nearly com- 
pleted ; they are in fact finished up to the level of,the 
100-ton square plate which now rests upon timber 
framing ready to be lowered into position. ‘The 
first circular anvil block is at the present time on its 
way from the foundry to the new building. Its 
progress is necessarily slow, as the ways on which 
it is carried have to be laid before it as it proceeds 
onwards, These ways are formed of a number of 
small timber blocks laid in two lines, and upon 
which are placed a series of stout planks. On these 
planks are about a dozen 19-in. iron rollers 8 ft. 
long, placed transversely, and on these is a kind of 
iron sledge which forms a earriage for the anvil 
block. A chain is attached to the front of this 
carriage, and is passed on to a crab-winch in front, 
by which means it is drawn forward. As the cast- 
ing leaves the rollers free in its rear, they are picked 
up by a small crane, which is mounted on the top 
of the casting, and slewed round to the front ready 
for use again. After the casting has proceeded a 
short distance the timber ways are removed from 
the rear and laid down in the front. The work of 
transporting this heavy block commenced last week, 
and it is expected that it will reach its destination 
by the end of the present week. A portion of the 
distance being on the curve renders the process of 
transport rather tedious, as only short distances can 
be traversed at each haul. It is expected that the 
whole of the new works to which we have alluded 
~—and which are being carried out under Colonel 


Campbell—will be completed by the end of the 
present year, 








AMERICAN MILITARY ENGINEERING. 


a United States Secretary of War (General 
; hap) expresses his opinion that when a board 
— now in session, select a proper breech- 
Con § gun, an appropriation should be made by 
of gress for the manufacture of a sufficient quantity 
fas he supply the army and the militia, and 
The Se ge reserve should also be accumulated. 

ccretary favours the use of revolvers with 

Y lee cartridges. A board of officers on heavy 
made nce appointed by an Act of June 6, 1872, has 
its report, and measures have been taken to 
ta “y its recommendations. ‘The collection and 
petbane the guns recommended by the Board will 
. y occupy the whole of 1873. A moderate 
*PPropriation”—or as they would term it in 








the House of Commons, a moderate vote — has 
been proposed for the current fiscal year for pro- 
curing cast iron smooth-bore guns and iron carriages. 
Nearly 800 of these guns, besides’ 300 mortars, are 
still needed for American ports. The Secretary 
recommends that such of the arsenals, east of the 
Mississippi, as can be spared should be sold, and 
that the proceeds should be applied to the establish- 
ment of a large arsenal for construction and repairing 
purposes on the Atlantic coast, and the erection of 
suitable depéts for the storage of the powder and 
nitre belonging to the United States War Depart- 
ment, The means of rapid communication existing 
in modern times obviate the necessity of erecting 
an arsenal in almost every state of the Union, and 
the consolidation of several of them into one estab- 
lishment would result in great economy to the 
Government, while it would, at the same time, pro- 
mote efficiency. A proving and experimental ground 
for heavy ordnance is much required by the United 
States War Department, and the purchase of a 
suitable site is recommended. ‘The grounds at 
present used at Old Point Comfort, in Virginia, are 
inadequate to the requirements of the American 
Ordnance Department. 

During the past year, the United States Corps of 
Military Engineers has been engaged upon works 
for the defence of the American coasts; upon river 
and harbour improvements, and surveys for them, 
and for the protection of the navigable waters of 
the United States against deterioration, whether 
from bridging or other causes; upon geodetic and 
hydrographic surveys of the great lakes; upon sur- 
veys for the defence of the coasts; upon military 
surveys and reconnoissances in the interior; upon 
geographical and geological explorations; upon 
public buildings and grounds in the district of 
Columbia; upon the construction of lighthouses ; 
and upon the demarcation of the boundary between 
the United States and the North American terri- 
tories of Great Britain. Work upon coast defences 
and fortifications has been prosecuted with vigour, 
and a large number of positions for guns and mortars 
of the largest calibre, to be mounted behind sand 
parapets, have been provided, while others are in 
an advanced state of construction. The Secretary 
of War recommends that these works should be 
continued, as they are the basis of the American 
system of harbour protection, while they are essential 
for the efficacy of the accessory defences introduced, 
especially torpedoes and channel obstructions. The 
United States Battalion of Engineers, in its reduced 
organisation, numbers only 315 men, but it is credit- 
ably distinguished by efficiency in drill and disci- 
pline. Some torpedo experiments which have been 
made under the immediate direction of Major H. 
L. Abbott, commanding the engineer battalion, have 
been brought so far to a satisfactory conclusion as 
to enable the Secretary of War, aided by their 
officers, to devise a plan of torpedo defence in con- 
nection with fortifications, which is said to be 
“certain in its application and effective in its re- 
sults,” while at the same time American shipping 
will not be endangered by it. The Secretary does 
not vouchsafe further details, but he has applied to 
Congress for means to apply his system to a few of 
the principal harbours of the United States. 

The Secretary speaks highly of the great value of 
the river and harbour improvements effected under 
the superintendence of United States military 
engineers, and he contends that they have realised 
important economies for Americancommerce. The 
Green Bay and Mississippi Canal property has been 
acquired by the United States War Department for 
145,000 dols. A bridge over the Mississippi: at 
Rock Island has been completed, anda siteforanother 
bridge at La Crosse has been selected. A report 
has been submitted to Congress upon the condition 
of the canal at the Falls of the Ohio, and the plan 
required to be adopted to relieve it from incum- 
brance, A survey of Lake Superior has been com- 
pleted, and one of Lake Michigan will be concluded 
this year. Satisfactory progress has been made with 
surveys of the other lakes and of the St, Lawrence 
River. A geological exploration between the Sierra 
Nevada and the eastern slope of the Rocky Moun- 
tains has been nearly, if not quite, completed ; and 
its results hove vananiese 4 anes ae highest value from 
a geological, topographical, and mining engineering 
point of view. Explorations in Nevada, Utah, and 
Arizona were continued last year. Reconnoissances 
have been also made of the Upper Yellowstone 
River, the Vintah Mountains, and other portions of 
the enormous regions known under the somewhat 
vague designation of ‘‘ the Territories,” A survey 
of the boundary line from the Lake of the Woods to 


the Rocky Mountains is now in progress, four officers 
of engineers being engaged in it. 

The duties of a signal office, established for con- 
ducting observations and preparing reports for the 
benefit of commerce and agriculture, were continued 
last year with gratifying success. Stations have been 
maintained at each of the principal American lake, 
sea-port, and river cities; and a display of bulletin 
reports, of reports at the river stations giving the 
rise and fall of the great rivers, of large weather 
maps, showing by changing symbols the meteoric 
changes at the time of different periodical reports, 
and finally at certain designated stations an exhibi- 
tion of day or night signals on occasions of supposed 
especial danger, have been regularly made. ering 
the = year ten additional signal stations have 
also been established within the United States. A 
comparison of the tri-daily forecasts, or ‘‘ proba- 
bilities” as they have been styled, with the meteoric 
conditions afterwards reported, gave an average of 
69 per cent, of verifications up to Nov. 1, 187]. In 
the eleven months ending Oct. 1, 1872, the corre- 
sponding average of verifications rose to 763 per 
cent. ‘The difficulty of telegraphic communication 
with the various signal stations was greatest, and 
most seriously felt, in July and August, It then 
not unfrequently happened that the most important 
and wide-spread of the press probabilities —i.¢e., those 
drawn up at midnight from midnight reports—were 
made in the absence of any current telegraphic in- 
formation at that“hour due from observers stationed 
west or south of the Alleghanies. At the same 
time it is on this ‘‘ section” that the office is most 
dependent for the intelligence which suggests the 
meteoric changes impending in the eastern, middle, 
and southern states and upon the great lakes. The 
practical result of this novel branch of the United 
States military service, in spite of all its errors and 
imperfections, is summed up in a statement that 
since the inauguration of its duties no great and 
continuous storm has traversed the United States 
or raged along their lake, gulf, or sea-coast shores 
without fair and general warning having been given 
at the great majority of the points endangered, 
Arrangements have been made for an interchange 
of meteorological reports with Canada, and a similar 
course is intended to be pursued with regard to the 
West Indian Islands. Changes in the depths of 
water in the principal western rivers have been re- 
ported daily. ‘The Secretary of War hopes that the 
development of this system will solve, to some ex- 
tent, the problem of the protection of American 
river commerce from ice and freshets, and will also 
help to obviate the disasters resulting from failures 
of river levées. Altogether General Belknap seems 
to be a modern Cincinnatus,—a promoter of the 
pr rare of peace as well as an exponent of the art 
of war. 








THE FLY WHEEL AND ITS 
ASSOCIATIONS.—No. I. 

WE are induced to write the following article by 
having seen in our contemporary, The Engineer, for 
last week, a paper on ‘¢ Fly Wheels” over the signa- 
ture ‘‘W.J.M.” The initials seemed to be those of a 
well-known name, but minus the most important 
past, and the paper bears out this comparison—it 

as the appearance of a scientific production, but is 
minus the most important qualification, the accuracy 
that in a mathematical investigation should always 
distinguish between the absolutely true, and that 
which is only approximately so. The manner in 
which the different mathematical expressions are 
introduced, and the absence of the links that con- 
nect them, indicate an unskilful compilation rather 
than a familiar stepping over known ground. We 
have received many letters thanking us for the 
articles we have, from time to time, given in criticism 
of The Engineer ; the writers seem to appreciate our 
thus turning to good account the shortcomings of 
our contemporary, and we are glad to know that 
it is proposed to devote some evenings of an en- 
gineers’ society to the discussion of the leading 
articles that appeared in our contemporary over 
the now famous signature “9,” ‘‘On Means of 
Reducing the Consumption of Fuel by Old 
Steam Engines,” and of the articles on ‘Steam 
Engine Economy” that followed them in our own 
pages. The general readers of either journal are 
not familiar with the methods of integration, and 
we, therefore, always endeavour to simplify what- 
ever we have need to introduce of such erm 
but we are ata loss to discover w ig 8a 
“'W. J. M.” has had in view in writing on “‘ Fly- 





wheels.” It is not to make the treatment any 


























208 


ENGINEERING. 


[Marcu 21, 1873, 





clearer than it is according to the usual text-books, 
and it is not to produce a convenient practical rule, 
for he gives the formule ready made, unconnected, 
and even incorrectly, while as for practical utility, 
he leaves his final deduction with four constants in 
it £% 9.86 x2 and with the revolutions per second, 


and he confounds the radius of gyration with the 
radius of oscillation. 

At the beginning of his argument he says, “ Let 
a=number of revolutions per second, x the distance 
of aring, of breadth, dz, from the centre; then 
2m x= velocity per second of a point situated in 
that ring. Now since the accumulated work or 


actualenergy of amoving body = a , Where W= 


weight in pounds, v=velocity in feet per second, 
and g=gravity = 32.2, we have for the whole ac- 
cumulated work in the body: 

CaP fae” 


It would appear from this that the weight of the 
body had no influence on the amount of accumu- 
lated work, Let us supply the link that is omitted. 
The body under consideration is a complete disc of 
uniform thickness, let #=the weight of one cubic 
foot of the material of which it is ay and 
let =the thickness, and let R=the radius, all in 
feet, and +=3.1416. Consider the dise to be made 
up of concentric rings or hoops of equal thickness, 
so that the radius is divided into an infinite number 
of equal parts, each=d zx, the difference of z, or 
the thickness of the hoops or rings, the letter x being 
used to denote the radius of any part under con- 
sideration. The weight of any one of these rings is : 

W=wb2tm2zdz ....-s (I) 
Also o=2anz » @) 


Substituting these values in expres- 


Ww : the 
2 


G 
sion for the accumulated work, we pan 
¥ —"” s2nede (292) 
29 2 
=F b (27) n® 2 dz. (3) 

In this expression x is a variable quantity in- 
creasing from x=0 at the centre to :=R at the cir- 
cumference, 

We invite the reader who has no knowledge of 
the calculus to continue the perusal of this article, 
for we will make the subject quite clear even to him. 
The sum of any series of numbers in arithmetical 
progression from 0 up to z, multiplied by the 
common difference is, when that difference is small, 
nearly equal to one-half of the square of x. Try it 
with the number 10 and the common difference be- 
tween the numbers=1. The result is 55. If we 
make the differences=} the result is 52}. If we 
make the differences yy the result is 50.5, if ro it 
becomes 50.05, and when the difference is infinitely 


2 
small, the result is exactly =50=—", that is = 


a? 


7? for we made 10=z. It is evident that this is 


the sum of the values of xdz from z=0 to r=z. 
Instead of writing these words at length, a long s, 
the first letter of the word swum, is written before 
the expression denoting the character of the 
members of the series which is to be summed, thus 


fs dz indicates the summation of a simple series 
in arithmetical progression, asin our example fraz 


oo] 10 j 
= y =o. 
2 ’ or f’ tTdaz 2 
, they di- 


is evident of the small figures after the S 


Here the meaning 


rect that the summation is to extend from z=0 to 
z=10. If instead of the simple numbers we have 
the squares or the cubes, or any other power of the 
members of the series, we find the sum to be always 
equal to & to the next higher power, and divided by 
the number denoting that higher power. In the 
above example we had f xdz, where 2 is in the first 
power, the sum is the second power divided by 2. 
3 
In the same way we have fa de= > fe da 


4 
=4 - This is the most important principle of the 
calculus, and every engineer who reads this journal 
ought to be thoroughly conversant with it, it is 
applicable in almost every investigation, and it is 


not at all abstruse, The 10 and the 0 in f” are the 





limits between which the summation is to be made ; 
if we write R=the outer radius, and Ria=the inner 
radius of a fly-wheel, the expression f° 2* d x be- 


¥ RB 
tween these limits is written Sf zwdz. 


If the summation is to extend from z—0 to <=R, 
R . . 
we write 2*dz. But it is necessary that we 


0 
should be able to work the summation between 
limits as well as to be able to write the expression ; 
to do so, it is only necessary to write R and R,, for 


4 
x in a , and to subtract the lower value from 


‘ R 
the higher, thus, fa vdz= 7 Also x veda 


_R*_ Rit_R*—R¢, 
— We: SETS 
We can now return tg (1) and take the sum of 
the series from z=0 to x=R for the whole ac- 
cumulated work in the revolving disc ; it is= 


R 
py erat fl ade (4) 


R¢ 


wet_ wb o_ \5,2 F 
ie Se (27)? n (5) 

In the expression given by our contemporary for 
(4) the quantities, 4, although most important 
factors, are left out altogether. 

The effect of pressure to produce velocity is ex- 
hibited in the falling of bodies ; the acting pressure 
is the weight of the body, and when unresisted it 
communicates velocity to the falling body at the 
rate of 32.2ft. per second, the velocity increasing 
at this rate. This is the rate of acceleration, and 
in whatever direction a body be moved, it is neces- 
sary to know only the rate of acceleration of 
its velocity to be able to determine what the 
amount of the accelerating force is in propor- 
tion to the weight of the body. The rate of ac- 
celeration is proportional to the pressure, and as 
32.2 is the rate of acceleration due to an unbalanced 
pressure equal to the weight of the body, we have 
this proportion as 32.2 is to the rate of acceleration 
so is the weight of the body to the pressure pro- 
ducing the acceleration. If we write a=accelera- 
tion in feet per second, P=acting unbalanced pres- 
sure, W=the weight of the body, and g=32.2, we 
have 


(8) 


Let any velocity, v, be communicated by an ac- 
celerating force, P, acting uniformly during ¢ 
seconds, 

The rate of acceleration per second is a=g = ° 


i 
g 


-@ 
. : Ww 
The accelerating force is P=a —. 
g 
The mean velocity =— ° 
The space described = ae 
The accumulated work= pressure X space=?™ 
g 


But ¢ a=v therefore the work done= x “ ae ah 
g 


tv 


2 
(8) 


This is the same expression that was used above, 
and we have worked it out here to make this article 
complete, as we have to apply these fundamental 
equivalents frequently in the course of our investi- 
gations, This total work or energy that is stored 
in a moving body, is what is called by Rankine the 
actual energy of the body, and by some other 
physicists the finefic energy, literally motion 
energy. Kinetic energy, or motion-energy, is per- 
haps the better term. The old term vis viva has a 
numerical value the double of that of the accumu. 
lated work, and confusion is sometimes produced by 
not distinguishing between vis viva po energy or 
work. ‘The words force and power are also often 
misapplied the one for the other; force is pressure 
only, it is a simple quantity of one dimension ; but 
work or energy is a quantity having two dimen- 
sions ; it is the product of pressure by space. Asa 
mathematical line is length without breadth, its 
area is nothing, so force or pressure, however in- 
tense, and however long applied, is not work ; for 
unless there be also the other factor, motion, the 
product in work will be nothing. 

Instead of summing up the elements of the accu- 
mulated work as we have done in (5), it is generally 
more convenient to calculate the mean radius at 


which, if the whole weight of the body were gj 
the accumulated work would be the same at the 
number of revolutions per second. This ig calle 
the radius of gyration. Let r=the radius of 
tion. The velocity at that radius will be p9¢ 
If we substitute this value for v in the first mene 
of (5), we get: 
Wve? _ W278 a b Qn) Bt 
29 4 
2 5 x Rt 
Wr mabe —. ee ()) 
But the weight of any one of the concentric 
hoops, of which we have supposed the disc to be 
made up, is 
‘ W=wb2readz, 
and the whole weight is therefore 
W=wb2re [Pode 


R? 


W=wih2s 


Substituting this value for W in (9), we get 
wb TR r=wh er > ee 


rR? 


Radius of gyration of a disc, 


/2- 

If the revolving body be not a complete dise, 

but only a rim, with arms, as in a fly-wheel, and 

if we neglect the effect of the arms, and write R, 

and R for the inner and the outer radii, we shall 

have, instead of R* and R‘ in (10), R* -RB,, and 

R‘— R,*, thus, 
wb a(R,—R}) r? = wba ht . 

Dividing both sides by wd 7 (R*—R?), we get 
R?+R, 
ao 
Radius of gyration of a rim, 

R24 KP 


eS 


r—2 
/ 


rs 


wes (2) 


If we substitute in (5), making N=revolutions 

per minute, 
(27)%n* (2X3.1416)3N2 N2 
2gx4 ~2x32.2x4x 6023738" 
we get accumulated work = 
New5R* _ N*wB(R-R) 
_ —_ eae ell 

According as the revolving body isa complete 
disc, as a grindstone, or a rim, as a fly-wheel. 

Example, a grindstone makes 120 revolutions 
per minute, and is 6 ft. diameter, 1.2 ft. thick. The 
stone weighs 1441b. per cubic foot. What is the 
amount of work accumulated in it in virtue of its 
motion ? 

N*wbR* 120*x144x1.2x3¢ 

3738 8738 

If we substitute the weight of cast iron, 444=", 
and if we write the breadth in inches, we get the 
denominator, 101.04. We may, for convenience, 
use 100 as the divisor, writing B for the thickness 
in inches. . 

Accumulated work in a cast-iron fly-wheel rim= 


N? B (R*—B*+,) .. 


100 ‘ . 
Example, a fly-wheel, R=10, R,=9, rim= 61, 
revolutions per minute 20. 
202 x 6 x (10*—9*) 
Accumulated work=———j9 SS” 
=82,536 foot-pounds. aI 
This formula is a very convenient one, -_ = 
be used by us in the examples we will give 0 
application of fly-wheels to particular engines. ra 
may sometimes be an arithmetical convenience 
calculate R‘—R,* as (R?+R,?)(R*—R,’), but it 
not be ne to alter the formula as aa 
one of the dodges readily adopted by art 
ticians, thus, 








=53,912 foot pounds. 


100 
81 
181 = sum 
19 = difference 
1629 
181 


10? = 


9 = 


Product = 3439 = 10*—9*. | , 
The accumulated work in a revolving body 





We? Wash a but the centrifugal force * 
29 29 
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ee TE 
WwW e_ Wea)? The one varies as the square 


rg I Sane" 

‘ng: the other as the radius simply. It 
: berg a the mean radius for the one Pdoct is 
a the same as the mean radius for the other; the 
er ie radius of gyration, the other the radius 
.F oscillation ; OF, a8 it is more commonly called, 
od distance of the centre of gravity from the axis 
t rotation. We defer the demonstration to our 
pi article, but point out now that they are quite 
distinct although in the case of a fly-wheel rim 
they pu both so near to the radius of the half 
preadth of the rim that unless to be rigidly accu- 
rate, the position of half breadth might have been 
taken for any practical purpose. In the example 
‘ven, a wheel whose outer radius is 10 ft., and 
Boer radius 9 ft., the mean radius for the accumu- 


———n 


Iated work is n+ Eo 5138, and the mean 





radius for centrifugal force is 
R+R? + (R+Ri)* 9 soge, 
3 (K-+K,) 
In a solid disc, such as a grindstone, the radius of 
gyration is as and the radius for centrifugal 
2 


























strain due to the whole section of the rim, but only | wards I will show how the same principles oy ep applied to 


Ri Ri 
a—a- hyp. log. . 
that due to RoR, DP log. RE 


expressions in our next article on this subject, 
EXPANSION VALVES. 


To tHe Eprrok or ENGINEERING. 








oiet engine has made 
Sra,—For the —— peg = Non chs = power contained in the area between the 


have to construct ex 


pose to show what I believe to be the best arrangement for 


enginee driving mills or doing similar work, where it is re- pe AF rey Foro b to got ris 
Seas Haan & ek Ge Gara ees elect of this want of lead in the exhaust is the abrupt turn 


missible with a single slide valve. 


ag? ga : at the right-hand bottom corner of the di 
If wo except the Corliss it will be difficult to find a valve | st De right sane might at fires be eeatbe 


that so nearly fulfils all the requirements of an efficient cut- 


the cut-off valves. First then, with 
prereset degen 5 
n 4 , f . amount 0! on the steam side, thereby necessitating the 
With the aid of diagrams we will explain these comeapentiang ¢ ts + y 
and shut the exhaust at the proper time. 
ample of this, i 
tric, and it will be seen that the resistance due to imperfect 
vacuum does not hae to its lowest point until the 


main valve 
le with an insufficient 
eccentric being set at too late a period to open 
. 2 is an ox- 
showing amount of lap and position of eccen- 


quarters of its stroke, and so all the 
dotted line and the 

ttom line of the diagram is lost ey because the release 
of the steam in the 

gan its return stroke. Anothor 


his is 
as it throws 


off motion as the double or treble ported — sliding on the | # sudden strain upon the engine just as it is going over the 


back of the main or ordinary valve, as 


iti end of the stroke being o 
may be well to define here what are the conditions necessary veounm, say, Sib, and being suddenly saleed by the opening 


to a really efficient expansion motion : 


i. sok in i ion. i ition is indis- | Of the steam side of the 
Dales toes te lnesae: > eee the atmosphere, or taking the atmosphere at 15 lb. pressure, 


we PS although it seems to have os oe deal over- 
ooked by inventors or others, who have je arrangements 
innumerable for shortening the stroke of the valve, &c., 
thereby throttling or wire-drawing the steam instead of sup- 
pressing the supply to the piston at once. 

2. It must be pre to cut off at any point of the stroke 
from 0 to say stroke, and this without the wire-drawing 
mentioned above. 

8. It must be controlled from the outside of the steam chest 
either by hand or by the governor. 

4, Any change in the point of cut off must not alter or in 
7 way interfere with the opening or closing of the exhaust. 

. As little room as possible must be left between it and 
yn piston for the steam to expand in after the valve has 
c 





own in Fig.1. It | centre. This is owing to ured me om in the cylinder at the 


y that due to the imperfect 
ve to, in this case, 43 1b. above 


we have 56 lb. effective strain per square inch of piston area. 
The earlier suppressing of the exhaust would have obviated 
all this, by quldede g or compressing the steam in the end 
of the cylinder until it had risen to perhaps four or five times 
the pressure due to imperfect vacuum. I am aware that this 
cushioning absorbs a small quay of useful work, which is 
never wholly recovered, but I am persuaded that the loss is 
inconsiderable when compared with the easy working, es- 
pecial iy 2 ee es, where any little uneasiness is soon 
perceived. diagram shown in Fig. 3 was taken from an 
engine having 40° advance of main eccentric with a propor- 
tion of lap on the steam side equal to D H, while the lap on 
exhaust side equalled the radius of the small circle, abc. 
The advantage will be apparent from the vacuum being 
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in the rim of a fly wheel, which is in its action the 
same as if it were due to the pressure of steam 
acting upon the rim as the steam in a cylindrical 
boiler. ‘The strain upon one of the arms cannot, 
therefore, be the sum of the centrifugal force in 
the segment attached to the arm, as The Engineer has 
given it, but is less than that in the proportion of 
the chord to the arc of the segment. He directs to 
divide the weight of the rim by the number of 
ne to calculate the centrifugal force upon 

) using the radius of gyration 9.51, but he ought 
to have used the radius of oscillation of the segment, 
which is only 9.0802 ft. Our contemporary will 
perhaps say he meant to give only a ‘rough and 
ready” way of doing it, that it was the fly wheel of 
one of the old engines ‘‘(” had gone off to alter 
and that this was meant to be a rough and ready 
method to accompany the set of rules he gave for 
the horse power and economy. But investigations 
presented with such a display of the calculus and 
not one word of approximation should possess mathe- 
matical accuracy. The rule given is Teft in a num- 

of pieces, but the problem admits of a simple 
tolution. Writing r for the mean radius, which for 

purpose may be taken approximately as to the 
centre of the rim, and K=the section of the rim in 
pw inches, the strain on the rim of a fly wheel 

cast iron is in pounds. 
—K Nzr? 





E i 952 y " 
ait = wheel given above, r=9.5, N=20, K 


+ _ 72202 x 9.52 
Strain °° AV ASO 
959 2730 Ib. 


=~ centrifugal strain on each of the six arms if the 
~ = pe im segments, would be just equal to the 
on the rim, or also 2730 Ib. This happens to 
true because there are six arms, the chord of a 

t being then just equal to the radius. 
strain the rim can bear is not the breaking 
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6. It must be simple and durable as possible. I have 
chosen the cut-off plates mentioned above, worked by a sepa- 
rate eccentric and regulated by a right and left-handed 
screw, as most effectually satisfying the conditions 1 have laid 
down, and I now pro’ to show what I have found in 


practice to be the best mode of arranging them. 
We will begin with the under or main valve, using 











Zeuner’s valve diagram to investigate its action, and after- 












almost as good at the beginning of the stroke as at the end, 
or rather where the compression begins, and also from the 
pressure being about that of the atmosphere when the steam 
enters to begin the next stroke. “ 

It is impossible to lay down any rule that would give the 
exact point where it is best to open and close the exhaust, as 
it will vary with the amount of clearance at the ends of the 
cylinder, proportion of steam ports, and speed of piston, but 
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i lead will be required than in low. 
i peas, to-captain have, wasenp coven sb the 
best proportions arrangement expansion valves. 
>. connie for these valves should be set as much in 
advance of the main eccentric as it is possible to get it with- 
out making the cut-off plates inconveniently long. From 
30° to 36° in advance of the main eccentric will give good 
results for cutting off up to half stroke. The advantage of a 
greater lead in the expansion eceentric is that it gives a 
greater travel to the cut-off plates, relative to the main valve, 
or in other words, the ex ion valve slides further over the 
mein valve, thereby making the cut-off sharper in propor- 
tion. 
=) shows how the principles of Zeuner’s valve diagram 
may be applied to find the point of cut-off for any uired 
position of eccentric and proportion of what I will call 
‘ positive lap” and “ negative lap.” By positive lap I mean 
the amount 2 which the cut-off plates cover their respective 
rts at each end when in the middle position. By negative 
p the amount they are short of covering their ports when 
in the middle position. 








ric.4 
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To construct the valve’ diagram, draw the circle, 
A, B, C, of a diameter equal to the stroke of the main valve, 
and from its centre, D, the line, D E, the position of the main 
eccentric as formed from Fig. 3 (§=40°). Again borrowing 
from Fig. 8 draw DF position of expansi tric 
(qw=85*) and DC, point of cut off of main valve. In the 
example I have taken §=40° and q=36°. We have next 
to draw B, D, G, but to find the position of B in advance of 


E, we must use the formula 90° + + so that if w=365° the 





advance will be 90° +°5° —107.5°, Placing B, then 107.5° 


in advance of E, draw B, D, G, and on this line describe 
the circles, a, ¢, d, and g, 6, f, of a diameter equal to the 
distance from E to F. 

Supposing it is desired to cut off the steam at .05 of the 
stroke, draw a line from where .05 cuts the outer circle to D, 
and the distance from D to A, where the line cuts the circle, 
a, ¢, d, will be the amount of positive lap required. If .5 is 
to be the point of cut off, then from D to f will be the 
amount of tive lap required, and so on to all the points 
4, 3, .2, .1, but carefully noting that all lines cutting the 
under circle, a, ¢, d, are for positive lap, and those cutting, 
9, 6, f, are for negative lap. When the valves have neither 
positive or negative lap, Dut just cover their ports and no 
more, the cut off will occur when the crank has travelled from 
A to half way between F and E, and it should be remem- 
bered that the crank pin is supposed to travel ia the direc- 
tion from A to C, while the advance of the evcentric is 
reckoned in the —— direction towards A. 

With the help of the diagram we shall be enabled to see 
what are the proper proportions to be given to the cut-off 
plates. First, then, the sum of the area of the ports in the 
main valve, a, a, a, Fig. 1, should not be less than the area 
of the greatest opening of the main valve port. Next the 
ports in the cut-off plates, 5d, Fig. 1, must the width of 
the ports, a+the greatest negative lap + {sin d -sin (5+)w}. 
And the amount of cover that each plate, ¢, ¢, ¢, in the ex- 
pansion valve has over its corresponding port in the main 
valve must be equal to Da+ Dd, Fig. 4, in other words, the 
length of ¢ must be, width of a, Fig. 1+D a+D d, Fig. 4 

Perhaps a little explanation of Fig. 1 may not be unin- 
teresting to some of your readers who have been troubled with 
cracked cylinders or leaky steam jackets. It shows a plain 
working barrel with half of the steam jacket cast with each 
valve t, bolted on at the ends and joined in the middle 
by a wrought-iron expansion joint. The pipe connecting the 
valve chests has a stuffing-box at one wh which will allowa 
slight motion when the cylinder is getting hot or cooling 
without putting a heavy strain on the parts or pullin 
the working barrel out of shape. The cut-off is reg 


at E. 
I am, Sir, your respectfully, 
Manchester, March 3, 1373. Feenes Mawwock. 
* (The maximum speed of cut-off is obtained when the 
expansion eccentric is so placed that its centre line is at right 
les to the centre line of motion at the instant the cut-off 
es place.—Ep. E.] 





QUESTIONABLE INFORMATION. 
To rue Eprror or Eneingerina. . 

Str,—I did not see “ Tyne’s” letter in your last issue, until 
my attention was called to it by a friend, for I have a 
natural repugnance to “ Questionable Information ;” but on 
reading it I was surprised to find how questionable was the 
information given by the writer as to the contents of the 
“ Annual of the Royal School of Naval Architecture and 
Marine Engineering.” . . 

There appears to be such an amount of animus displayed 
by the writer that I do not suppose the authors of the articles 
in question will condescend to answer him, so I will take the 
liberty of making a few remarks on his letter. 

On reference to page 88 of the “Annual’’ I find that a 
most unfair use has been made of the text. It should read : 
“ If steam be highly superheated and undergoes a moderate 
amount of expansion, a further supply of heat seems super- 
fluous, but there are cases when steam of such high pressures 
is employed that superheating cannot be safely effected, steam 
jacketting is then of great value,” .&c. The sentence may 
not be very exactly expressed, but any one reading it without 
prejudice would have no difficulty in understanding the 
writer’s meaning. 

“Tyne” next credits the writer of the article on the 
“Economy of Fuel” with the discovery that the greater por- 
tion of the products of combustion passes through the lower 
rowsof tubes. I cannot find anything in the paper referred 
to that leads me to infer that the author lays claim to an 
such distinction; he merely states a fact well known to all 

ractical engineers. Why the hollow strata of gases should 

e so foolish as to insist on getting up to the top of the com- 
bustion chamber before entering the tubes, is more than I 
canexplain; probably “Tyne” has some elaborate theory on 
the flow of gases. 

“Tyne” = credits the same author with the discovery of 
the absurdity of the term “ nominal horse power.” This, 
too, after the many articles that have been written on the 
subject in the engineering journals, and the general con- 
demnation of the term by all scientific authorities. 

I hope that the gentlemen who have the “ compilation of 
future numbers of the Annual,” will pay due respect to 
“ Tyne’s” remarks, but am sadly afraid that they will not 
set such a high value on his knowledge and authority as he 
evidently does himself. 

Apologising for occupying so much of your valuable 


space, ’ 
I remain, Sir, your obedient servant, 


To tug Eprror or Encrnererne. 

S1r,—I beg to thank you for your kindness in inserting 
my letter on “ Questionable Information” in your last week’s 
issue. 

I notice there are two slight errors, viz., in the 4th line 
from the bottom of the 7th patagraph, instead of “ the jacket 
is not sufficient,” read “efficient,” and on the 4th line 
from the bottom of the 10th paragraph, instead of “ there 
is formed a preponderance of soot,” read “there is found a 
preponderance of soot.” Apologising for having to trouble 
you to correct these, 

1 remain, Sir, your most obedient servant, 
Tyrwe. 








THE SOUDAN RAILWAY. 
(Concluded from page 176.) 
Gauge and General Character of Railway, and Estimate of 
its Cost. 

Under the circumstances previously described, it hecomes 
a matter of peculiar importance to determine upon a 
character of railway which shall combine economy and 
rapidity of construction, with thorough efficiency fur the ob- 
jects desired. 

The exact width of the narrow gauge which has been 
adopted in India for future railway extensions, is 1 metre, 
or 3 ft. 3¢in. On the vast level plains and valleys where the 
narrow gauge extensions in that country will be chiefly made, 
the gradiente will be extremely ool, and therefore light 
engines and rails may be employed. On tHe Soudan Rail- 
way where gradients of 1 in 50 must be adopted to economise 
cost of construction, I find great advantage in the few 
inches of additional width of gauge between 3 ft. 3} in. and 
8ft. Gin. The Norwegian railways, which have been worked 
for some years with great y and ss, have a gauge of 
3ft. Gin. 1 propose, however, to use a heavier rail than has 
been adopted either in Norway or India, so as to give ter 
strength and durability to the permanent way, and to enable 
more powerful engines to be employed. 

The following dimensions and weights have been adopted 
in laying out the railway, and for the estimates. 

1. A gauge of 3 ft. 6 in. (1.07 metres). 

2. Iron rails, weighing 50 lb. per yard (24.8 kilos per 
metre), with iron sleepers, and fastenings of proper propor- 
tions. 

3. Maximum inclination of gradients, 1 in 60. 

4. Minimum radius of curves, 500 ft. (152.4 metres). 

With such gauge, permanent way, curves, and gradients, 
a very large tratlic can be worked with convenience and 





a 
By adopting gradients and curves which are suited to the 
peculiarities of the country and to the traffic, I have suc- 
ceeded in laying out the railway so as to avoid tunnels alto- 
gether, and so that the total quantity of rock cutting is ex- 
ey small. Indeed, except the bridge across the river 
Nile, there is not a single considerable work on the whole 
line, and I see no reason why every part of the railway ex- 
cept the permanent way, rolling stock, and the Nile bridge, 
should not be performed by Egyptians, under a proper 


isation. 
The cost of the railway, including stations, sidings, quays 
or landing places, rolling stock, workshops, and all expenses 
ired lete the line ready for traffic, will be 








4,000,0001., or 44871. per kilometre; and from the lightness 
of the works, Tome opinion that the whole line may be 


.orders of his Highness the 


completed in three years from the time of its 
This total estimate of 4,000,6007. includes all payment 
labour, materials, carriage, &c., both foreign and in for 
but im practice it will probably be found more convent 
the Egyptian Government provide such materials and labo 
as can be obtained in the district, and undertake all cars 
of pene — Egypt, Boeeeg | Ry foreign ials ani 
skilled ur those portions o' works whi 
otherwise dealt with. i Heh cannot by 
The division on this principle of the total esti 
4,000,000. would give about 2,500,000/. for the Pea ong af 
tion, and 1,500,000/, for the Egyptian portion, aad 


Conclusion. 

I should have been better satisfied if, before conelugj 
this report, I could bave added a calculation as to the precise 
amount of traffic and revenue to be expected from the mil. 
way. The largest portion of the traffic, however, can 
exist after the accommodation for it has been provided, and 
therefore any calculation must depend on the a ion of 
figures, for which assumption there are not, nor can be, pac 

equate existing data. 7 

In all cases of the extension of railways into undeve 
districts, the same difficulty inevitably arises, and a judg. 
ment must be formed from a knowledge of the country to be 
accommodated, and its resources and capabilities, 

In the particular case of the Soudan Railway and its pro- 
bable traffic, it isa fact which cannot be disputed that the 
extent of land near its southern terminus, within reach of 
it by navigable waters, or otherwise, which is capable of pro- 
ducing the finest crops of cotton, grain, and sugar, is practi. 
eally unlimited, and that during the time requisite for the 
construction of the railway such an area may be brought 
into cultivation as will furnish an immediate and considerable 
traffic. 

The vast quantities of timber of various kinds which will 
become cheaply accessible. to the proposed railway will supply 
fuel to the locomotives for a long period of time, and one 
the most important items in the working expenses of the 
railway will thereby be largely reduced. 

Assuming the working expenses of the Soudan Railway to 
be 60 per cent. of the gross receipts (which is 7 per cent, 
higher than the average working expenses of all the Indian 
Railways), I do not entertain a doubt that upon the small 
cost of such a railway as that which I recommend to be con- 
structed, the traffic from the sources described, including the 
communication with the Red Sea and through traffic to India, 
Australia, &c., will in a few years yield a satisfactory return, 
besides a large increase to the national wealth of Egypt, which 
must necessarily follow such an opening up of its undeveloped 
resources. 

One of the national benefits which will be conferred by 
this great work, and not the least important, will be the 
facility of transporting, under proper regulations, the surplus 
labour from equatorial Africa to the cultivated districts of 





t. 
Tan well aware how much Papen is attached to this 
question by his Highness the Khedive, and 1 know of no 
means by which the difficulties which at present exist can be 
satisfactorily overcome except by the facility of communica- 
tion which the Soudan Railway will provide. 

In conclusion, I think it my duty to state how well the 
hedive were carried out, in 
the assistance which was always afforded to my surveyors 
by every official between Cairo and Khartoum inclusive. It 
was also especially gratifying to experience the perfect good- 
will and friendly reception from the population generally. 
Not a single quarrel, or unpleasantness, or accident occurred 
throughout the whole period of conducting this great survey, 


Ship Incline at the First Cataract. 
Length, 3 Kilometres. _ 

The pg ag to the water communication from Lower 
Egypt to Wady Halfa (second cataract), occasioned by the 
sous and rapids of the first cataract, is a drawback of con- 
siderable importance both in respect of cost and delay, and 
of the waste consequent upon loading and unloading the 
cargo of the boats. f 

Kven before the Soudan Railway was seriously enter- 
tained, the removal of the interruptions at Assouan received 
the consideration of the Egyptian Government at various 
times, and proposals, more or less practicable, were submitted 
for ap mt 

In the year 1865 Mr. Hawkshaw was requested to con- 
sider the question, and the result was a recommendation to 
canalise the first cataract. If the principle of canalising the 
cataract were to be treated as a question already settled, | 
should advise the adoption of Mr. awkshaw’s plan. aoe 
disposed, however, to think that had Mr. Hawkshaw visit ; 
Assouan, he would have shrunk, as I do, from the veer 
unknown cost of excavating the large quantity of excessively 
hard rock which must be encountered in the construction of " 
canal. No trustworthy estimate can possibly be made of ” 
a work, or of the time required for its completion, or of the 
results upon tbe river of the excavations and alterations of 
the channels. : s Gculties 

If no satisfactory alternative were possible, these difficult 
and uncertainties would have to be encountered, but, ous | 
nately, a through communication for boats may be oe 
by means which are equally certain as to success, easily cale - 
lated as to cost, and, what is of almost equal importance, 
capable of being carried out in a comparatively short = : 

he plan which I propose is simply to use the mec = 
wer of the descending waters of the cataract to yin | oe 
cate along a ship incline overland between the top an 
bottom of the cataract. : 

The means by which this is accomplished are as pees 

Upon the right bank of the river there will be con-true a 
a ship railway, about 3 kilometres in length, commencing * 
the bottom of the cataract in the river channel batwore Se 
Island of Sehay! and the mainland, about 5 gar 
south of Assouan, and terminating at the top of the ee er 
in the harbour of Shallal, north of the islan is of Biggen ae 
Phile. The boats to be transferred from one 





end of 
cataract to the otber will be floated upon a suitable carrieg? 
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fouled overland 
400 horse power, 
gee hy agement and of a class already 
by 
_— oath the engines will be pumped 
ure by @ pair 


by 


toons, and 

of the cataract. 
Shallal 
conveniences. 
overlan 


igh Nile, , 
° a apeanling to the weight of the boat. 


u 
of large stream wheels Sonuted, 
driven by one of the smaller rapids at the lower 
A convenient site will be formed near 
lal for the erection of workshops, wharves, and other 
The total length to be traversed by the boats 
d will be 2950 metres at Low Nile, and 2300 metres 
and the speed will vary from 5 to 11 kilometres 


a. P . 
tructed to run upon the railway, and will be 
cradle, on powerful hydraulic pte Ld of about 
placed near the centre of the railway. 
ulic engines will be safe and manageable, not 


gely em- 


myself and others with success for drawing 
ns at a low rate of speed upon railways. The 


at a high 
upon pon- 


The machinery 


will be sufficiently powerful to haul steamers as well as 


Joaded boats over the incline. 
The cost of the 


ship incline, machinery, workshops, 


wharves, and all expenses required to complete the work 


ready for traffic will be about ... 


that the 


-, and 1 am of opinion 
entire work may be completed in one and a half 
ears from the time of its commencement. The division of 


the cost upon the same principle as that adopted in the in- 


stance of the Soudan Railway would give about. . 


foreign work, and . . « for Egyptian work. 


. for 


The evils of the present mode of conducting the traffic at 
the first cataract, and the advantages which would result 
from any provision for through communication by boats, are 


so obvious as to require no comment. 


The efficiency and convenience of the ee ge ship incline 
e, 


for the objects contemplated are indisputab 
comparison with the benefits conferr 8 
no hesitation in advising ite immediate execution. 


for the transport of men and materials. 
APPENDIX No. L 


Dsraltep DgscripTion oF THE SoUDAN RaILWaY FROM 


Wavy Hara to SHenpy. 
Length 889 kilometres. 


and its cost in 
, so small, that I have 


It should 
e the construction of the Soudan Railway, so as to 
ive increased facilities for general intercommunication and 


Part 1.—Wapy Hatra to Kouxz. Length 257 kilometres. 
Railway on the right bank of the Nile, with stations as 
follow : 


kilometres. 
Wady Halfa, at Commencement of Line 
Sarrus ose ooo eve eve eee 
Ambigole ... eco ese ooo ee 102 
Akasha eco eco “ eco ew. 147 
Amara ot # - ee 203 
Kohé (right bank) ... eco 967 


Part 2.—River Crosstne aT Kone. 
Part 3—Koug TO AMBUKOL. 


Railway on the left of the Nile, with stations as follow: 


Kohé (left bank) 
Fakir Bender 
Hannek ove vee be ove 
Oordeh, or New Dongola ... 

Teti ... ote ve 
Handak a. 
Old Dongola 
Dabbe 


Abdoom eee 
Ambukol 


Pat 4—AmBuxKoL To Suenpy. Length 283 k 


eee 


ometres. 
258 
310 
852 
896 
432 
462 
508 
542 
569 
606 


Length 650 metres. 
Length 349 kilometres. 


ilometres. 


Railway across Bahiuda Desert with terminal station at 
889 kilometres, and water stations at Mofokkakart, El 
Howeiyat, Aboo Halfa, Gebel el Noos and Aboo Klea. 








Lay Szrmons.—We notice in the current number of our 
excellent contemporary, the Nautical Magazine, what we 
may call, for want of a better name, a lay sermon, entitled 
“The Pillar of Cloud.” We trust that this may be the first 
of a series of similar essays, for the writer is a master of em- 
phatic language, and, throwing aside to a great extent the 
mantle of conventionality with which habit and superstition 
have clothed true religion, carries his readers with him 


mystery. 


We say we hope we shall 


d the maze of idle speculation, and the fogs of still 
see some more of 


these sermons, for their tendency is all good, and their tone 
healthy, albeit we, doubt not that many of the orthodox 


Would contemn them. 





Mancuesrer StzaM UseRs’ AssoctaTIon.—At a meetin 


of the Executive Committee of the Manchester Steam Users 


g 


ion, held on Tuesday at the offices, 41, Corporation- 

street, Sir William Fairbairn, Bart., in the chair, the follow- 

ing ebgineering statement was presented: ‘‘ During the past 

two months 527 visits of Ree gry were made, and 1186 
y 


ilers examined, 824 exte 
and 344 entirely, while, 


, 13 internally, 5 in the flues, 
in addition, 10 were tested by hy- 


Pressure. One of these hydraulic tests was an ordi- 
Bary one, weit a boiler already in use to ascertain its 


fitness for t 
other 9 


bydraulie pressure, 


pressure at which it was worked, while in the 
cases the boilers were new ones, and were tested by 
as well as specially examined both as 


Pa their construction and complement of fittings be- 
leaving the maker's yard. The following defects have 
met with: furnaces out of shape, 5; fractures, 36—1 


“ogerous ; blisterd 
Son, 18—1 dangerous ; 


plates, 13—1 dangerous ; internal corro- 
external corrosion, 22—2 dangerous ; 


internal grooving, 8; external ing, 3; 
; grooving water gauges 
cut of order, 11 ; blow-out apparatus out of order, 4; safety 


Valves out of 


order, 1—dangerous; pressure gauges out of 


wer, 30; boilers without pressure gauges, 2—1 dangerous; 
\ t back pressure valves, 17 ; cases of over-pressure, 


Us ; 


sulting in 6 deaths, and 9 cases of 
Kitchen boiler has also exploded, ki 
Wing two others. None of these 
*peetion of the Association.” 


total, 172 defects—8 dangerour. During the 
put two months 4 steam-boiler cuplagians have oce , Te- 
my injury, —— a 
illing 2 persons and in- 
boilers were under the in- 





NOTES FROM THE SOUTH-WEST. 

Labour in South Wales.—The great strike in South Wales 
has come to an end. After a dreary pause of nearly three 
months the great Welsh iron works will again throb with life 
and motion. At Dowlais,on Monday a meeting of colliers 
was held, at which it was resolved to resume work upon a 
reduction of 10 per cent. until the close of the present week, 
when the December rate will be restored. This will continue 
for another week, when a mutual agreement will be come to 
as to the wages to be paid from that date. 


Neath Tramways.—Colonel Hutchinson attended at the 
Neath Town Hall on Friday to hear evidence relating to an 
application of the Neath and District Tramway Company for 

arliamentary powers to construct a proposed line to Skewen, 

eath Abbey, and Briton Ferry. Objections were raised to 
the tramways being laid in the middle of the road, the 
width of the thoroughfares averaging but 21 ft. 


Swansea Graving Dock.—The Guayacan (s.s.), launched 
from the yard of Messrs. Pearse and Co., of Stockton-on-Tees, 
in December, 1872, has been docked in the Globe graving 
dock, at Swansea, owned by Messrs. Meagre. The Guayacan 
is 270 ft. long over all, 32 {t. beam, and 18 ft. 6in. depth of 
hold. Her burthen is 1208 tons, and she was built ex- 
pressly for Messrs. Armineta and Erazeriz, Valparaiso, for 
trading on the west coast of South America. 


Coal in Wales.—Although the number of persons em- 
ee in the coal mines of South Wales has been increased 
uring the last seven years to the extent of 26 per cent., the 
output has not exhibited a corresponding augmentation, 
Thus in 1866 the collieries of South Wales produced 9,376,443 
tons of coal, in 1869 they yielded 9,176,650 tons, and in 1871 
only 9,120,000 tons. 


Bristol United Gas-Light Company.—At the ordinar 
— meeting of this company the chairman (Mr. W. 
Naish) stated that, notwithstanding an alteration in the 
price of gas, the increased revenue received had not been 
sufficient to recoup the loss sustained through the unprece- 
dented advance in the price of materials. The increase in 
the cost of coal during the past half-year had been 19,0007., 
and the increase in other charges was about 11007. The ad- 
vance in the price of gas last October had only brought an 
increase of 14,0007. over the corresponding half of 1871. 
With the help of 4869/., taken from the reserve fund, the 
ad is enabled to maintain its usual 10 per cent. divi- 

end. 


The Tin-Plate Trade.—There is little change to report in 
this branch of Welsh industrial enterprise. 


Risca Steam Collieries.—It is rumoured that these ex- 
tensive collieries have changed hands, and that they have 
been transferred to a company, which proposes to carry them 
on with increased vigour. loam quantities of coal from 
Risca are expected to find their way to the Alexandra docks, 
when they are ready for service. 


Welsh Coal by the Great Western.—In the first two 
months of the year the quantity of Welsh coal conveyed by 
the Great Western Railway to London was 96,009 tons. In 
the corresponding _— of 1871, the corresponding total 
was 83,591 tons. ‘Ihe deliveries of January this year were 
55,437 tons, in February, they receded to 40,572 tons. 


The Welsh Coal Trade.—The exports of coal from Welsh 

rts to the Colonies and foreign countries were as follows 
in February: Cardiff, 226,577 tons, against 229,960 tons in 
February, 1872; Newport, 20,534 tons, against 25,716 tons 
in February, 1872; Swansea, 41,302 tons, against 57,138 tons 
in February, 1872; and Llanelly, 4834 tons, against 11,145 
tons in February, 1872. The shipments of coal coastwise 
from Welsh ports in February were as annexed: Cardiff, 
91,773 tons, against 69,866 tons in February, 1872; New- 
port, 61,394 tons, against 64,556 tons; Swansea, 20,980 tons, 
against 16,229 tons; and Llanelly, 9174 tons, against 
9473 tons. : 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Price of Coal in South Yorkshire.—To-day some of 
the principal colliery proprietors in this locality have reduced 
the price of coals by about 3s, per ton. One ‘of the leadin 
coal companies hereabouts now quotes, at the pit mouth, pick 
coal, 26s. ; best Silkstone, 22s.; screened nuts, 17s.; screened 
seconds, 19; and coke breeze, 15s. per ton, being a reduction 
of 1s. on picked coal, and 3s. on other sorts, except breeze, 
which is stationary. Ou the other hand, the Dronfield coal- 
owners have advanced the price of coke made by them by 
5s. per ton, making it now 2/. for that quantity. 


Wages Agitation in the District.—The operative masons of 
Handsworth Woodhouse give notice for an advance of 2s. 

r week and shorter hours. A strike is not improbable. 

‘he horse nail makers at Belper—once the centre of this in- 
dustry—are on strike for an increase of 3d. per 1000, which has 
been conceded by one employer only. These men are poorly 
paid, a steady workman making only 15s. ina week of 70 or 
80 hours. The razor grinders of Sheffield are agitating for 
an advance of 25 per cent., and the razor hafters are also 
asking for an increment. The Leeds railway servants ask 
that they should work six days only per week, and if em- 
ployed on Sunday should be paid time and a half. Some 
portion of the brassworkers employed by Messrs. Guest and 
Chrimes, Rotherham, are about to strike on “capped for 








15 per cent. advance. A difficulty has suddenly crop up 
in the Leeds engineering trades on the question of the pay- 
ments for overtime. The men demand time and a quarter for 
the first two hours’ overtime, time and half for each additional 
hour, double time for Sundays, and that each day shall stand 
by itself in‘the computation of either daytime or overtime. 
On the other hand, the employers says the 54 hours should be 
worked before overtime commences, and that sooner than agree 
to the men’s demands they will altogether discontinue over- 
time. There are some 15,000 men and boys Fag hc in the 
various engineering branches in the Leeds district, onl 
about 10 per cent. of whom belong to the trade union, 





section of the Sheffield fire-iron makers, and the wood turners 
and sawyers of the same town are out on strike, The colliers’ 


concession of 20 per cent. ‘ 


Colliery and General En, ne sae 
new colliery is shortly to be put in at or near Apper- 


knowle, East Derbyshire, to work the Potter’s bed of coal. 
The Industrial Coal and Iron Compan ————e are 
shortly to sink two new shafts at or near ood- 
house, south-east of Sheffield. Messrs. Manning, Wardle, 
and Co. (Boyne Engine Works, Leeds) have just finished 
another mall locomotive engine for Woolwich Arsenal, or 
for Chatham. It travels on a gauge of 18 in. only, and has 
been wholly constructed in six weeks. Messrs, Samuel 
Denison and Son (Leeds), have just ——- a powerful 
weighing machine, which will weigh up to 40 tons b ua- 
tions of 7 1b. each, for the German Government. same 
firm have orders on hand for Russia and others on German 
account. A small colliery is about to be opened out at 
Hallows, near Dronfield, by Mr. Waddy, to work. the Silk- 
stone bed. The sinking operations are already in hand. 
The road between Leeds and Shaw-lane, Headingley, at pre- 
sent macadamised, is about to be paved with granite within 
the two tramway rails, and for 18in. on either side thereof. 
This work will be done by the Town Council at the cost of 
the tramways’ proprietors, the estimated expenditure being 
some 20,0002., —— to tho dearness of granite. In conse- 
quence of the coal having been got under the surface (as is 
alleged) near Brightside, Sheffield; by a local colliery, one of 
the bridges over the old portion of the Midland Railway Com- 
pany’s line at that place, has so given way, that it has been 
pulled down, and will shortly be replaced by a girder bridge 
of more suitable proportions. On Thursday last, at a meet- 
ing of the shareholders in the Magpie Lead Mine, held at 


Sheffield, it was stated that the mine will in all pew 
grove a good one as soon as the adit has been finished for 
raining resent be 


P . The full capital will not at 
called up. The two large reservoirs of the Sheffield Water- 


works Company, at Dale Dyke and Dam Flask, are now pro- 
gressing with tolerable rapidity towards completion. y 
are both from the plans of Mr. Thomas Hawksley, C.E., 
London. About 500 men are at present engaged upon them. 
The new railway from the Midland Company’s line, at Dron- 
field, to the newly-opened colliery of Messrs. Rhodes and 
Son, near that place, is making considerable progress. It is 
understood that it will be continued forward to “ Rangeley’s 
siding,” so as to make a sort of loop connexion. An associa- 
tion, under the title of the South Yorkshire Co-operative 
Coal Mining Society (Limited), has been formed at bro’ 
Rotherham, something like 300 shares being taken up at a 
preliminary meeting last week. Another co-operative ven- 
ture has been launched at Sheffield—this time in the en- 
gineering trade, but it is not as yet on a large scale. 

The Coal Traffic by Railway.—During January and Feb- 
ruary the Great Northern tonnage of coal from South York- 
shire, fell off by 23 per cent., as compared with January and 
February, 1872. The Midland maintained its position from 
the Derbyshire coalfield. 


NOTES FROM THE NORTH, 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—There were some fluctua- 
tions in the warrant market last week, but generally quict- 
ness prevailed. As low as 134s. 9d. fourteen days was ac- 
cepted on Thursday, but there was afterwards a r tone, 
and the closing quotation on Friday was 137s. On Monday 
a good s ative business was done at from 138s. to 
139s, 6d., but, as this upward movement was not supported 
by a corresponding advance in makers’ iron, it soon spent 
itself, and a reaction took place to 138s. bp | the 
opening price was 138s. 6d., but it promptly receded, and 
business was done down to 136s., gg Fy buyers at that 
price, and sellers asking 136s. 3d. shipments for the 
week, although comparing unfavourably with those of the 
corresponding week last year, are, in the circumstances, 
large; but new foreign orders seem scarcer than they have 
been for some time, and there is not this week the same 
pressure for delivery ex store. The prices of makers’ iron 
are very irregular. 











No.1, No. 3. 
s.d. 8. 8. 8 d. 
G.m.b. at Glasgow oe eee oe 187 ie 8 a 6 
s d, 6. d 
Gartsherrie ,, va ove ove 162 6 1400 
Coltness o a. ith io, ee 
Summerlee _s,, eco a ro 162 6 188 0 
Carnbroe ” ove eee ove 160 0 188 0 
Langloan ¢9 see oo «. 1700 1880 
Calder, at Port Dundas See es 162 6 138 0 
Glengarnock, at Ardrossan ove 150 0 138 0 
Fglinton » «. 188.0 186 6 
Dalmellington  ,, ove ée 137 6 186 0 
Carron, at Grangemouth, selected .. 1626 — 
Shotts, at Leith ... oe ove eee 160 0 1400 
i , at Bo'ness on Nhe ‘i 1500 1400 
(The above all deliverable alongside.) 
BarIron ... oad ove so eo» 141. to 161, 
Nailrods ... ove ove oo son F 
Last week’s shipment ted to 14,676 tons, as against 


19,696 tons in the same week last year. To-day’s market 
has been very flat, from 136s. 9d. ten days to 133s. 9d. cash, 
closing somewhat firmer, buyers 134s, cash, sellers 134s, 8d. 
Tradeston Flour Mills—Engineering Contract.—Messrs. 
Matthew Muir and Sons have resolved on rebuilding their 
mill on the site on which the extraordinary explosion oc- 
curred last year. The old foundations will be as much 
as possible, and the work of rebuilding is now beginning. 
that is ie aaed wad t the ‘Aneiehig gr Asd of storing 
that it is intended to e n sy 
the grain as pursued at Liverpool and Birkenhead. There 
to be no exhaust or blast employed in the new mill, and 
the system of working to be adopted it is calculated that 
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liability to fire will, in a great measure, be reduced to a 
minimum. The whole of the plans have been devised by Mr. 
Oexle, the general manager for Messrs. Muir and Sons. It 
is fully expected that the new mill will be covered in by the 
beginning of July. Messrs. Anderson, and Muir, en- 
gincers and boiler- Glasgow, have secured the con- 
tract for all the ordinary mill machinery, such as the wheat- 
cleaning and flour-dressing apparatus, the elevators, trans- 
port screws, &c. They have their work in a forward state. 

West of Scotland Association of Gas Managers.—A well- 
ctnted mochag of this society took place in Kirkintilloch, 
on Thursday, the 13th inst. A body of rules was adopted, 
and the me ang seer were elected ordinary mem’ : 
Messrs. Martin, Gi —_ Inglis, Leech, Jardine, M‘Ewan, 
Black, and Forster. the following gentlemen connected 
with the trade were admitted as extraordinary members : 
Messrs. M‘Gregor, Milne, Peebles, Grieve, Walker, Cameron, 
M‘Leod, Mackay, and Hamilton. One grant from the bene- 
volent fund was then passed, and the president, Mr. Key, of 
Dumbarton, having congratulated the Association on its 
position, both as to money and members, proceeded to intro- 
duce the speakers. Mr. Malam, of Dumfries, then read a 

per describing the improvements which he has patented, 
Kis Black, gas manager, gave a paper on the sources 
and preparation of oxide of iron, as applied to the puri- 
fication of gas, and Mr. Key read his observations on the 
pressure in retorts, and explained with drawings and 
experiment an improved indicator, with flushing-cock, for 
hydraulic mains. Mr. D. B. Peebles, Ediniburgh, exhibited 
his patent regulator, a burner which prevents an increase of 
consumption of although its pressure be increased ; and 
Mr. Milne, Edinburgh, sent a specimen of Australian coal. 
Messrs. Campbelton and Robertson also opened their pipe- 
founding works to the visitors, who, after the business of the 
day, dined in Mr. Maitland’s inn. The next quarterly meeting 
is to be held in Ayr. 

Institution of Engineers.—At last night’s posting of this 
Institution, which was held in the Natural Philosophy class- 
room of the University of Glasgow, Sir William Thomson 
gave a highly ee experimental discourse on the 
working of signals through submarine cables, and on friction 
dynamometers and their use in deep-sea sounding. 








FOREIGN AND COLONIAL NOTES. 
Marvellous Victoria.—Since 1851, Victoria has exported 
gold to the value of 165,000,000/., and the supply still seems 
to be practically inexhaustible. Under the auspices of Mr. 
Knight, a Society of Arts is in course of formation for the 
pur of encouraging arts, manufactures, and commerce 
throughout the colonies generally. 


The Ocean Steam Trade of Montreal.—The increase in the 
number of ocean going steamers trading to Montreal has been 
very great during the past season. number of steamers 
entered in 1871 was 133, with an aggregate burthen of 
145,522 tons; and in 1872, 205, with an aggregate burthen 
of 219,457 tons. The increase last year was thus about 
60 per cent. The greatest proportionate increase has been 
in the Lower Ports trade, the number of steamers employed 
in that trade having risen from 38 in 1871, to 66 in 1872. 
This large increase is owing to the advance in the price of 
British steam coal, which has caused a much larger com- 
sumption of Nova Scotian coal. 

The French Iron Trade.—The French iron trade continues 
to be characterised by considerable firmness. This remark 
applies to the Champagne group, to the Meurthe and Moselle 
district, to the Department of the Nord, and to the Lyons 
and Paris markets. 

American Water Works.—Mr. 1.8. Cassin, of Philadelphia, 
is engaged in constructing water works for the Conshohocken 
Gas and Water Company. The water is to be taken from 
the Schuylkill. The pumping machinery is to consist of a 
Worthington duplex engine of 1,000,000 gallons capacity 
per day. 

The Welland Canal.—The report of a board of engineers 
who were appointed to examine the Welland Canal routes 
has been presented to the Department of Public Works at 
Ottawa. Nenders for contracts for the improvement of the 
canal are to be opened as soon as the engineers’ report has 
been considered. 

Canadian Minerals.—The mineral lands on the north 
side of the Ottawa river are attracting considerable attention. 
Within the last few days, 5000 acres have been purchased for 
mining purposes. 

Belgian Metallurgy.—The Thy-le-Chateau Blast Furnaces 
and Forges Company has declared a dividend at the ratejof 15 

r cent per annum for 1872. The production of the company’s 
Piast furnaces last year was 48,151 tons of pig, of which 527 
tons were casting pig. The rolling mills also produced 82,851 
tons of rails. A second blast furnace at: Wez-St. Martin, and 
80 coke furnaces are advancing — towards completion. 
The dividend paid by the company for 1872 represents a cash 
distribution, 19,4407. 

Light Draught Steamers.— There are, at least, 1000 miles of 
water-way in the State of Pennsylvania alone—on the Sus- 
quehanna, the Alleghany, the ae Delaware, &¢.—which 
a steamer of 12 in. draught coul made to traverse at all 
seasons, if some slight improvements were made in the river 
beds. Upon various Western American rivers beyond the 
Missouri, and to the base of the Rocky Mountains, such 
boats could also be used with advantage. 

Union Pacific Railroad.—There have again been great 
snow storms this year upon‘the Union Pacific Railroad. Thus 
far, however, the snow ploughs have driven through every- 
thing. 

The Colorado.—A petition has been circulating in Los 
Angelos asking the United States Congress to appoint a com- 
missioner to examine and report on the practicability of 
turning the Colorado River into Colorado Desert. It is con- 
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ELLIS’S WATER FIREBARS. 

















tended that a large large lake would be thus formed, the 
effect of which would be to reclaim the barren wastes of the 
adjoining territory, and to reduce the temperature of the 
atmosphere over a vast extent of country. 


Fortifying Rome.—Plans for new fortifications at Rome 
have been presented to the Italian Minister of War. The 
are on a somewhat extended scale, and are said to embody all 
the latest improvements in the art of war. 


Geelong Water Works.—The Water Works undertaken 
for Geelong, Victoria, appear to have been thus far a failure. 
The Geelong people hoped to have obtained their water 
supply this summer, but a report from the town surveyor 
states that the dam of the Stony Creek reservoir is a ruin, 
and that the water has been: let off to prevent it from burst- 
ing through. The upper part of the dam is to be taken 
down, and the western slope remodelled ; the cutting to the 
valve tower will be filled in, and in lieu thereof a pipe wiil 
be laid. The water will then be allowed to collect in the 
reservoir. It cannot yet be stated to what height it will be 
prudent to fill the reservoir until the condition of the dam 
is thoroughly examined. 

Pennsylvania Railroad.—By an Act just signed by the 
Governor of Pennsylvania, the Pennsylvania Rai Com- 
ve a of the greatest railroad corporations of the United 

tates—has been authorised to increase its share capital to 
150,000,000 dols. The company is also empowered to create 
a bonded debt of equal amount. 


German Collieries.—The Hibernia and Shamrock collieries, 
near the Ruhr, in Westphalia, and which have hitherto be- 
lon to some German and Irish capitalists, have been sold 
to the house of Bleichrode and the Society of Commerce, of 
Berlin. The collieries are in future to be ry me a joint- 
stock company ; the price paid for them was 5,400,000 thalers 

Dunedin and Port Chalmers (N.Z.), Railway. — The 
Dunedin and Port Chalmers Railway, in the province of 
Otago, New Zealand, was opened for traffic, December 26. 
It’s a narrow gauge line, and the traffic is worked with one 
of Fairlie’s double-bogie engines. 


ELLIS’S WATER FIREBAR. 

Ws illustrate above an arrangement of water circulating 
firebar, designed and patented by Mr. R. J. Ellis, of 24, 
Blackstock-street, Liverpool, and which appears to us de- 
serving of notice. Our en — —— two systems of 
construction adopted by Mr. Ellis, Figs. 1 and 2 showing 
cast-iron bars having the water channels formed in them, 
while in the arrangement represented by Figs. 3 and 4, each 
bar is formed of a Font wrought-iron tube, as shown. 

It will be noticed that in each of these arrangements the 
bars are fixed at one end only, the other end merely resting 
on a bearer, so that the bars are quite free to expand or con- 
tract. The bearer to which the bars are bolted contains two 








.channels, F and G, these communicating with the 


through the bars, as shown. The feed-water for the boiler 
is pumped into the channel, F, in the bearer, whence it 
circulates through the bars, returning to the channel, G, 
from which it passes off to the boiler in a highly heated 
~ The — between the bars and bearer are made 

t by suitable packing rings. 

t is claimed by Mr. Ellis that this arrangement of bars 
not only forms an efficient feed-water heater, and adds ma- 
terially to the heating surface of the boiler; but that from 
the bars being kept comparatively cool, trouble from clinker- 
ing is avoided. The plan of pumping through the bars 
insures a good circulation through the latter, and the system 
of construction adopted admits of the bars being ly re- 
moved from the bearer for the purposes of cleaning or re- 
newal if necessary. So far as we have been able to learn, 
these bars give a satisfactory result in practice. 





THE GUNPOWDER PILE-DRIVER. 
Amone the many useful improvements introduced of late 
years in connexion with labour-saving apparatus for engi- 
neering construction may certainly be classed the gunpowder 
pile-driver of Messrs. Shaw and Justice. Brought out 
origin&lly in the United States, it was introduced into Eng- 
land some five years since, and its working has demonstrated 
that by its use a considerable saving is effected both in 
time and cost as against the ordinary method of pile- 
driving. The apparatus will be found described and illus- 
trated at page 79 of our eighth volume, so that a brief re- 
ference to its principle will be sufficient here. It consists 
of an ordinary pile-driving engine having a ram, from the 
upper and underside of which a plunger projects. Theram 
is fitted with an arrangement by which it may be retained 
at any desired height above the pile head. A cast-iron cap, 
having a hole in its centre into which the lower plunger of 
the ram will fit, is placed on the top of the pile to be driven, 
and in the hole is inserted a small charge of gunpowder. 
On the ram being released the lower plunger enters the 
hole in the cap, and compressing the air within generates 
heat, which ignites the gunpowder. The force of the ex- 
plosion is utilised partly in driving the pile downwards, and 
partly in throwihg the ram upwards, the latter being de- 
tained at the required height ready for the next blow. 
Should the ram be thrown too high, the upper plunger 
enters an air cylinder, compressing the air and cushioning 
the blow. The charges of gunpowder were at first fed into 
the cap-piece by hand, but a self-acting feeding arrange- 
ment was afterwards added which still further simplifies 
its operation. Some experiments in pile-driving were suc- 
cessfully carried out on Wednesday last with one of these 
machines at Hamilton’s Windsor Iron Works, at Garston, 
in the presence of a number of gentlemen interested in such 
operations. A very fair idea of the performance of these 
machines on a practical scale may be gathered from the re- 
port of the United States engineers upon some work done in 
the new Navy Yard, League Island,\rather more than a year 
since. About 400 piles were driven mainly from 4 scow of 
barge on which the apparatus was erected. Very low tides, 
severe cold, heavy ice, and sunken rocks rendered the work 
of driving somewhat difficult, but notwithstanding this the 
result was that the 400 piles, averaging over 30 ft. in length 
and 10 in. in diameter, were driven an average depth of 
21 ft. each in an average time of 134 minutes per pile, i 
clusive of moving the barge into position. The average 
number of blows to each pile was 8} and the average dis. 
tance to each blow was 2 ft. 6in. The piles were driven 
without rings, shoes, or points, each pile being cut off nar 
at top and bottom, but not one is reported to have been split 
or splintered. The charges used were 1 and 1} ° 
common blasting powder compressed into cylindrical blocks, 
and rendered non-explosive except at high temperatures. 
The results show that the desideratum of preserving 
pile solid and unshattered is attained by the gneve 
driver. Of the experiments at Garston we may have 
to say next week. 





Coat rx THE Unrrep States.—The production Jo 


the United States last was 41,491,135 tons. 

22,039,313 tons were Twathenaile coal, and 19,451,408 “4 
bituminous coal. uction of 1872 presented an a 
crease of 3,777,749 tons over that of 1871. The ry 
coal imported into the United States in 1872 was 4 “2 
and the quantity exported from the Republic last year 
400,878 tons. 
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THE SONE CANALS.—No. II. 

By T. B. Stoney, M.LC.E. or IRELAnp. 
Tue GREAT WEIR ACROSS THE SONE. ; 

We now proceed to give an account of the design 
and construction of the great weir (or annicut as 
these works are called in India) which is being built 
across the River Sone, at Dehree. 

It may be advisable to say a few words as to the 
necessity and effect of a weir, built, like that under 
notice, to regulate the supply of water in canals 
which lead off from each flank of it on the up- 
stream side. Canals have frequently been taken off 


from rivers without weirs, but where these rivers 
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are ptt ange their beds by ero: ion of their 
I » OF where they carry large quantities of silt 
. io eticn, it has been found impossible to regu- 
i the river channel and also the supply of 
be aa canals on the banks, without a masonry 
, - this nature built right across the stream. 
will endeavour to show hereafter how a weir 
meets these requirements. 
e yen low water or summer level of the 
a ove 18 326 ft. above mean sea. It is 
cessary to provide a minimum depth of 
tad the lock sills, by which boats requiring 
) igate the canals may enter them. And as it 
be 5 Soe, be nec to provide for this 
"gation in :ummer, when the river is at its 
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lowest, it is evident that the summer level of the 
stream must be raised 8 ft., or to 334 ft. above 
mean sea, This will have to be done by a weir, 
the crest of which will be 334 ft. above mean sea, 
so that the water in the river will never fall below 
that level, and when there is more running in the 
river than is required in the canals the water will 
rise and fall over the crest of the weir. On each 
bank of the river, immediately above the weir, there 
is a lock to admit boats, and head sluices to admit 
and regulate the supply entering the canals. In 
order to prevent the possibility of these locks and 
sluices becoming blocked up in front by shoals or 
bars, as might easily be the case in rivers carrying 





great quantities of sand and silt, under-sluices, as 
they are called, are provided at each end of the 
weir, close under either bank (see page 216), which, 
when opened, form a gap in the weir wall, and pass- 
ing through them large volumes of water at a high 
velocity, cause a considerable draught in front of 


the locks and sluices at the heads of the canals, 


and so away any shoals which may have been 
deposited there. ‘The weir wall, which is 24 miles 
in length, is again pierced in the centre of the river 


by another sluice, which is intended to provide 
against the formation by deposit of an island in the 
centre of the stream above the weir, for when these 
sluices are opened in the weir wall the draught 
through them will remove any sandbank in their 














vicinity. In the dry season, when the canals take 
the whole supply of the river, the stream will stand 
level with the crest of the weir, and, as there is no 
silt brought down at that season, all the sluices in 
the weir will be closed, and the water will stand 
back above the weir, forming a lake several square 
miles in extent. In the rainy season, when the 
river is in flood, the stream will rise 6} ft. above the 
crest of the weir, and will fall over it down the 
paved slope in its rear and flow away, and at this 
season boats may easily navigate the river, passing 
up and down over the weir which, with the river in 
flood, affects the surface so little that its position 
can hardly be noticed, and that only by a long 








ripple. The sluices in the weir are made self-acting, 
and the sluices at the head of the canal are worked 
by machinery. Thus it will be apparent how per- 
fect a control the engineer will have over the regu- 
lation of the bed of the river, as well as the regula- 
tion of the supply to be admitted into the canals on 
either bank. 

We publish also, on page 217, a section of the 
Sone weir or annicut, It will be seen that the weir 
consists of three parallel walls built 30ft. apart, 
the height of the first being 8 ft. and of the others 
such that the line joining their crests, slopes down 
from the main wall at the rate of 1 in 12. 

The walls are founded on wells sunk below the 
bed of the river to depths varying from 8 to 10 ft. 
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8nd filled up with stone and concrete, the spaces 
between the walls being packed with rubble stone, 
and the surface paved with large blocks, so that 
they will resist the violence of the stream passing 
over them in times of flood, The up-stream side of 
the main wall is also protected by packing at a 
slope of 3 to 1, All the walls are coped with 
blocks 2ft, in depth, and the main wall is 5 ft., 
and the others 4ft, in thickness. The works were 
commenced in 1869, and have been pushed on with 
vigour ever since. The first work required was 
to open the quarries, and the railway which carries 
the stone from them to the bed of the river, a 
distance of 10 miles. Some difficulty was found 
in carrying the line from the bank into the dry bed 
of the stream, as the bank being very high, an 
approach of 30 ft. in height was required, and as this 
approach was swept away each season when the 
oods came down, it had to be renewed each year 
at great expense and delay. ‘The dry-weather streams 
also to be bridged to carry the railway, with 
wooden bridges supported on piles, and on the 
approach of the floods the beams and sleepers were 
removed and the piles allowed to stand until the 
next working season. It was, however, found that 
the channels taken by the dry-weather streams 
during one season would be quite different in the 
succeeding one, and from this cause much difficulty 
was experienced in diverting these streams in order 
to bring them under the bridges which had been 
erected, 

The main wall was commenced by building the 
wells for its foundation, their curbs being laid at 
the level of low water. The great difficulty which 
presented itself at the outset was how to sink these 
wells expeditiously and economically. The works 
of this kind which have been constructed in Orissa 
and in Madras have been founded also on wells, 
but they were excavated by hand by divers, and 
were sunk only 5 ft. or 6ft. below low water. The 
wells in the Sone weir were designed to be sunk 
from 8 ft. to 10 ft, beneath lowest water, and, as it 
has actually happened, they are often sunk 12 ft. 
below ; this extra depth is rendered necessary to 
age against the great stress which the enormous 

y of water discharged by the Sone plunging 
over it with great velocity brings upon the apron 
of the weir. The old method of sinking wells by 
divers would have been extremely slow, and, there- 
fore, if for no other reason, not economical ; and 
it is doubtful whether at such depths as were re- 
quired in this work, such a process would not have 
been very costly. ‘There are several methods em- 
ployed in India for sinking wells, the commonest 
among which is that by a jham or scoop, but this 
is also a very expensive and tedious process, The 
difficulty and delay of all these crude methods was 
unexpectedly removed by the invention, by Mr. 
Fouracres, the executive engineer of the work- 
shops at Dehree, of a very simple but highly 
ingenious and useful tool, which, with a minimum 
expenditure of labour, and with amazing celerity 
and accuracy, digs out the sand from any required 
depth under water, and delivers it at the mouth of 
the well faster than it can be carried away. An 
engraving of this implement, which is now being 
used in many of the largest works in India, is given 
on the ben py page. Its success has been most 
decided, and to give an idea of its utility we may 
mention that a hollow block or well 10 ft. by 6 ft. 
can be sunk 10 ft. into the sand in nine hours, and 
in one season the depth of blocks sunk on the Sone 
amounted, in the aggregate, during four months, 
to three miles of sinking through sand. 

The method pursued is as fcllows: if the wells 
to be built are on a sandbank im the river bed, 
which is dry, the sand is excavated until water is 
reached, the well curbs, made of bamboos, are placed 
on the level of the water, and the masonry of the 
well is commenced; but if a stream has to be 
crossed it is first dammed and the water stilled. 
This is, of course, ofter a very difficult opera- 
tion where the bed of a river consists of sand to a 
depth of, perhaps, 60ft. After the water is stilled, 

nd is thrown in, and an embankment formed 
across it, sufficiently wide to found the wells on; 
they are then built on it and afterwards sunk. 
The wells are allowed to stand from 10 to 15 days 
after being built, to allow the masonry to set. The 
blocks are then sunk by excavating the sand from 
within them, it being generally found that the 
quantity of excavation is about double the cubic 
area of the block sunk. The blocks, under the 
weir walls, are 6 ft. wide, and are sunk in single 
rows under each wall, each well being separated 
from the adjacent one by a space of about 6in. The 


inside of the blocks and the craters all round them, 
caused by the excavation of the sand, are then filled 
in with rubble stone, the surface to a depth of 2 ft. 
inside and between the wells, being filled with con- 
crete. Large slabs are then p: over the top of 
the blocks, binding the walls to the hearting, and 


ashlar | also bonding them to one another, and the masonry 


of the wall is then commenced. The number of 
these blocks which have been sunk already in the 
Sone is about 4000. We shall give further details 
of the construction of the weir in a future number. 





CONTEMPORANEOUS IRRIGATION 
IN ITALY. 
(Concluded from page 190.) 

Havine thus pointed out how important an ele- 
ment of profit has been neglected in the calculations 
of the Lago Maggiore project, having indicated its 
value, and shown how it might have been raised, let 
us return to the consideration of the cost-and-return 
data. 

First, as to the works themselves and their 
design, there seems to be very little deserving of 
special comment; from the remarks made in the 
drawing up of the project,the use of hydraulic 
cement is treated as a novelty in Italy, and is men- 
tioned as having been adopted in France and Bel- 
gium ; this may be considered as the key-note of 
the indigenous engineering. For measurement of 
water, the old modulo magistrale of Milan, with the 
oncia magistrale as the unit of water measurement, 
remains in its pristine state ; sluices and outlets are 
also very primitive. Imagine ourselves in England at 
the present time using the unimproved locomotive 
of Trevithick and the cast-iron rails of that period, 
and we can understand the progress of the Italians 
in a branch of engineering equally important to 
them as improved communication is to us, Is this 
state of things surprising? ‘To the mass of English 
people who think that foreign nations have only to 
adopt our ways, institutions, and habits, to improve, 
yes ; to the more thoughtful, who see how inapplic- 
able they are to others, no. The ingegno of the 
Italian has been always shown in his development 
of fine art, reconstructing the beauties of the past 





from having its remnants before him, and in so 
doing working through the external senses; any- 
thing of the nature of engineering progress, corre- 
sponding to the gigantic and rapid development of 
English genius, through the practical reduction of | 
internal ideas to tangible results, would be as much | 
an exotic in Italy as a work of Raphael or Michael | 
Angelo in England. But to each nation its bent. | 
Criticism, therefore, on Italian engineering construc- | 
tion is quite out of place at present. This objection, | 
however, does not extend to examination of the 
results of their works of irrigation. 

The complete scheme, costing 880,000/., irrigates 
190,690 acres with 2472 cubic feet per second, out 
of the 2825 of full supply ; allowing proportionately 
for the remaining 353 cubic feet per second, we obtain | 
as the grand result of the whole scheme when in 
working order, an irrigation of 217,930 acres, or a 
tract of 389 square miles, allowing one-eighth as un- 
irrigable for the total cost—that is, the cost per 
irrigable acre is a little more than 4/., and the cost 
per square mile of irrigable tract is 2256/. Referring 
to Roberts for such information for Spain, we get: 

Cost per acre. 

£ 6. 

5 6 
16 
5 

6 

10 
. 0 
- ra... ose 10 

These are the results of carefully compiled esti- 

tes; that allow for all contingencies, as well as for 
liberal contractors’ profits, of which there is no 
mention in the data of the Italian project. 

For India we obtain the following: 
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Irrigated | Tract 
Area. | Irrigable. 


Total 
Outlay. 





sq. miles 
16,000 
497 
1,345 


£ acres 
«++| 2,068,714 | 449,788 
» «.| 2,402,438 eos 


Eastern Jumna Canal, 

1846 ... wnt aa 81,460 
Western Jumna Canal, 

1846... one es! 119,405 
Delhi Iniee bar 31,190 
Delhi igation Wor 

1864 15,708 


421,875 


351,501 
83,904 


64,115 








34,895 











Agra lnignion “Works, 
864... exe 18,679 


—— 


These show results of 3, 4, and 5 acres irri 
for 1/. ; and allowing for difference in cost of en 
to the very utmost amount, one acre would be ini. 
— for 1/., against 4/. in Italy, or 52. or 6l. in 

pain, 


The differences in cost may perhaps be ac 
for in the case of Spain, by supposin & that the egtj. 
mates for works there, as for really good constrae. 
tion in the English style. The acreage given f, 
India is certainly calculated to mislead from in 
manner in which the statistics are set forth in that 
country, the acreage there being the sum of the 
acres irrigated, continuously, in the autumn and 
in the spring; ¢. g., the total yearly irrigation 
or acreage of the Ganges Canal for the year 1968 
given as 1,078,400 acres, is composed ‘of 60,664 
acres continuous, 293,604 spring, and 734.139 
autumn irrigation ; this must then be carefully borne 
in mind with reference to Indian irrigated areas. 
but even after making allowance for this, the Indian 
construction seems, by far, more economical in prime 
cost. 

With regard to maintenance, the annual cost; 
the Lago Maggiore project is 10,0001. for 917,980 
acres ; for Spain there are no available data, but in 
India we have : 

Estab. and 
Repairs. 


£ 
7,340 


Acres. 


Eastern Jumna Canal, 1846 421,875 
Western Jumna Canal, 1846 12,584 351,401 
Ganges Canal, 1868 75,731 1,078,400 

and the comparison indicates that after making 
sufficient allowance for difference of cost of esta. 
blishment and labour, the former costing far less, 
and the latter far more in Italy, that maintenance 
costs more in Italy. 

The expense per acre to the proprietors in pre. 
paring the land, trenches, &c., is 3/. 17s. per acre in 
Italy, against 6/. for corn land, and 12/. for garden 
land in Spain; but this is a matter that depends 
so much on local circumstances that the comparison 
is of little value. Nor again is the point of expense 
to the occupier of great importance. In any land fit 
for irrigation the expense cannot be very heavy; the 
work is done by the occupier and his family or field 
hands during the time that would otherwise be un- 
occupied, or at least comparatively so; and the 
labour expended is more than counterbalanced in 
perpetuity by the saving of work in the operations 
of ploughing, harrowing, and hoeing on irrigated 
ground, which is considerably less than in dry land. 
Expenses of preparation of the land cannot, there- 
fore, be justly raised as a drawback to irrigation, 
they should, on the contrary, be undertaken with 
cheerfulness as a labour-savying and profitable in- 
vestment of spare time. 

The data of cost of all sorts, taken with reference 
to the acreage, do not thus indicate any advantages 
in point of economy in favour. of Northern Italy 
over Spain and India; it has not, of course, been 

ssible to obtain strictly corresponding data, but it 

as been shown quite possible from the data given, 
after making due allowances, to draw undeniably 
just comparisons, 

It may be urged that to relieve the comparisons 
entirely from any doubt regarding acreage, it would 
have been better to keep it entirely in terms of cost, 
price, return, and value per cubic foot per second 
of supply ; of this there is little doubt, and it would 
have been so arranged had sufficient data been avail- 
able in that form; there are, unfortunately, none 
forthcoming for Spain, and as for Indian retuns, m 
many cases, the terms, cost, price, and value are 
without proper discrimination ; taking these returns 
rigidly, the cost should be the expense of the works, 
or capital account, per cubic foot supplied, the value 
should represent the whole of the benefits valued 
and summed per cubic foot, and the price the simple 
water rates paid. Such data, however, as can 
procured, are as follows : 

t ns 
Cost per B 
| 2 Total cubicfeet 


cost. per 
| second. 








£ 
307 
558 


| eb. ft. 
Lago Maggiore project | 2825 
re Canal, 1870 ...| 4300 
Eastern Jumna Canal, 


£ 
880,000 
2,402,438 
194,575, 206 
119,405} 42 
| 


These are not very instructive, as the supply ne 
tioned is probably not in all cases the supp'y 
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4: 44 in irrigation alone, and the price 
taslly pape pi ie include, as it Peac™ g the 
year'y ts Y tained by increase of land assessment. 
ape be remembered, also, that the data for Lago 
is mn are those of a completely-developed pro- 
ot whereas in the Indian data they are, except- 
pm last, those of only partly or imperfectly de- 
rks. 
. 3 ho water rate of the Lago Maggiore pro- 
‘aot, 108. $d. for sandy and 7s. 5d. for clayey soils 


pm baad low indeed be shown b ‘ 

very low indeed, may y com 
sc the rates in Spain, most of which are 

merely to pay for repair 8 and guard s, the 

works belonging to the land without having -any 
interest to pay off. 

é Water ~~ per acre yearly. 

1 19s. 3d. 
fee P 10 per cent. of the produce 
19s. 

Lobeigat 5s. 6d. to 17s. 

a 4s. to 1l. 78. 
fase ‘3 126. - oe fdanes , 

oe 12s. for four irrigations yearly. 
Yow Canal 1s. 7d. to 2s. 4d. for each watering. 
Frequent Custom 10 per cent. of the produce. 


If 10 per cent. of the produce determined the 
water rate on the Lago Maggiore tract, it would be 
from 9/. 16s. to 3/. 1s., instead of 7s. 5d. to 10s. 8d., 
and this would probably be a fair water rate. But 
enough has been put forward to show how the pro- 
ject has been plundered of its apparent profits, by 

uiring too much water per acre, and besides, by 
underrating points on which the water rate, and 
the estimate of the value of the results of the water, 
have been based. 

This happens to be of no importance whatever in 
this ates case, as the association carrying out the 
works consists of users of the water, occupiers and 
landowners, who make and take the whole of the 
profits, in whatever shape they may appear ; their 
object is to clear themselves of the prime cost of 
the works in 40 years, and retain the works perma- 
nently as their own after that time; and as they 
can do so by so fixing the rates as to pay only 7 
per cent. on the cost, this arrangement suits their 
purposes. Beyond this, the conclusions which the 
data would impress on those examining them, and 
which would persuade one that 7s. 6d. or 10s. 8d. 
are just and fair water rates for Northern Italy, and 
7} per cent. is a fair profit on the works, are evi- 
dently false. 

If these works had been earried out by share- 
holders not owning or holding the land, a really 
remunerative water rate, of as much as a half 
of the value of the increase of produce resulting 
from irrigation, which is evidently much more than 
%, 48. 8d. per acre, could be easily paid by the 
occupiers in the first instance, still leaving large 
profits both to occupiers and landowners, and from 
the latter again a second water rate might be de- 
manded ; the works themselves might also be sold 
at some fixed price either to the Government or 
the landowners for a hundred years, having easily 
paid 30 per cent., as the preceding examination 
of data has shown. When it is considered that 
even under these circumstances, the landholders 
would be enabled to increase the value of the pro- 
duce of their lands by one-half for a hundred years 
without any risk or investment, besides the advan- 
pees after that time, it seems extraordinary that 
— landholders have not already largely invited 

e use of foreign capital for such undertakings. 
mans Preceding inquiry into the value of the re- 

of irrigation will, it is hoped, have furnished 
ample evidence of the immense profits to all con- 
— that works of irrigation can produce, and 
daa —— mes “ b atic due to a want 
, ion 
ig hitherto’ ey have been so much 
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A Abel, F _ B. Vignoles, F.B.S., in the chair, Mr. F. 
RE. bat Captain Colomb, R.N., Major W. Cross- 

» Major-General Harness, C.B., Mr. John Hick, 

D ag S. Rice, Professor Roscoe, Mr. C. 
CL, F.RS. Mr. T. Sopwith, M.A, F.RS., 
he Tre renee, F.R.S., and Sir C. Wheat- 
sie The Committee examined the objects 
Hein and rejected those which, in their opinion, 
admission in the class, which consists of 
excellence and novelty of which are so great as to 
hat their introduction to the public 
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THE MECHANICAL FORCES OPERATING 
ON STUDDED PROJECTILES, 


Tue recent accidental explosion of an 11-in. 580-Ib. Pal- 
liser shell in the cupola at the Royal Laboratory, gives 
prominence to the well-known fact that every projectile 
which issues from a “ Woolwich” rifled 
its efforts to escape as to be incapable of use a second time. 
Under no system of iron rifle bearings does this ocepr. Pro- 
jectiles provided with long iron rifled bearings have been 
recovered and refired six ‘times over, at Shoeburyness, by 
the Royal Artillery. There is then no absolute necessity for 
properly constructed projectiles rifled on correct mechanical 
principles, being so damaged in struggling to get out of the 
bore, as to be incapable of further use. It was whilst re- 
casting a batch of once-fired projectiles that the accident took 
place. This process is so frequent that a body of men, under 
a foreman, are set apart for examining the piles of recovered 

rojectiles, turning out their brass studs, and preparing them 
bor the furnace. Habit had engendered carelessness, and this 
one small-capacity shell escaped notice. a the small 
bursting force common to all service armour i, even for 
the 25-ton guns, saved the cupola and the factory from any 
serious injury, and there was no loss of life or limb—a cir- 
cumstance which suggests some reflections as to the harm 
likely to be inflicted on armoured walls or traverses by shells 
containing such small powder charges. The point, however, 
which we wish at present to consider is the mechanical forces 
operating upon the studded projectile whilst issuing from the 
gun. the studs are the only part of the projectile which 
are intended to come into contact with the bore, it is obvious 
that the destructive powers must be looked for in those 
rotating agencies. The current number of the Philosophical 
Magazine contains an elaborate mathematical paper on the 
action of the studs, which arrives at some very remarkable 
conclusions as to the forces operating upon them, which, but 
for the authorship of the article, we uld be inclined to 
pronounce simply puerile. According to this able mathe- 
matician, the maximum mechanical pressure exerted upon 
the whole twelve studs of a 400-lb. projectile in a 10-in. 18- 
ton gun fired with a 85-lb. P. charge, is 36.3 tons. Is it then 
a mechanical pressure of 3 tons upon each stud which shears 
the gun-metal, burrs the grooves, enlarges the bore, cracks 
the steel lining, and so compresses the walls of or otherwise 
injures every projectile in one using, that it is obliged to be 
recast? Is it 3 tons pressure upon each stud that has neces- 
sitated the thickening of the walls of 10-in. shell, both Pal- 
liser and “common,” reducing the powder capacities from 
10 lb. and 32 Ib. to 61b. 1402. and 2641b. respectively? Is 
it 3 tons pressure upon each stud that led Colonel Milward 
to urge on the authorities a further thickening of the walls 
of the 10-in. common shell, and a further reduction of its 
powder capacity to 17$1b.? The official words are, “ Super- 
intendent, Royal Laboratory, 2: 12 : 71, points out that the 
10-in. common shell, of strengthened pattern,” (i. ¢., of 174 lb. 
capacity) “ fired at Shoeburyness, 14: 11:71, have for the 
first time withstood the discharge without alteration of 
shape, and in his opinion they are the first 10-in. com- 
mon shell which have yet been fired sufficiently strong to 
withstand the battering charge of 601b. RL. powder, 
with absolute safety.”. Now 601b. R.L.G. may be taken 
as equivalent to 70lb. P. rather than to the 85 1b. P. 
on which the Philosophical Magazine reasons. The other 
conclusion at which the Philosophical Magazine arrives is 
no less monstrous, viz., that the increment of powder 
pressure in the chamber due to uniform rifling with studs 
is two-tenths of a ton per square inch, whereas when the 
angle of rifling on the shot and the bore differ, it is only 
-08 of a ton on the square inch. Thus, mathematically, 
there is said to be a reduction of maximum pressure in 
the powder chamber due to the employment of over- 
—— angles of spiral in the gun to the extent of the 
one hundred and sixty-fourth part of the whole pressure. 
Now in the late “ Woolwich Infant,” the rifling of the 
shot was at a fixed angle, that of the bore at an ever- 
——% angle, and the maximum powder pressures with 
120lb. P. charges discharged horizontally under identical 
conditions, varied from 20 tons to 66 tons on the square 
inch; but there was a saving of the one hundred and 
sixty-fourth of these resulting pressures due to the lack of 
correspondence between the rifling of the bore and shot! 
Again, in the same unfortunate “ Infant,” the 1101b. P. 
charges fired under identical conditions and horizontally, 
gave maximum powder pressures ing from 20 tons 
to 36.4 tons on the one inch. To which of these 
registers are we to apply the saving of the one hundred 
and sixty-fourth part? Again, in another 12-inch bore, 
with a lighter shot, however, 85 lb. P. charges, gave 
maximum pressures in the powder chamber varying, under 
similar conditions, from 14.7 tons to 20.5 tons on the square 
inch—where is the one hundred and sixty-fourth part saved 
here? The results when using R.L.G. powder are still 
worse, and the Committee on Explosives report that “ when 
a charge of any description of powder is increased beyond a 
certain limit” in guns provi with studded shot, or 
elongated shot not steadied by rifling, these irregular and 
high pressures are registered “ without affording any equi- 
valent of useful effect on the projectile,” i. ¢., the extra ex- 
pulsive force does not result in an adequate increase of 
velocity or perforating power. The conclusions of this mathe- 
matician are that the increment of powder pressure due to 
rifling is “quite insignificant,” and that the mechanical 
“ pressure” on the stud isa “small fraction.” Other mathema- 


W. | ticians on, the contrary, maintain that the variations and great 


height of pressures in the powder chamber are due to un- 
mechanical rifling or to the absence of centering in the 
unrifled shot, and that the mechanical force acting upon the 
stud is nota ure at all, but a percussive power. When 
mat ical doctors differ, the mechanician may fairly step 
in to investigate the premises on which such opposite con- 
clusions rest. The Philosophical Magazine enumerates 





three forces as acting upon the studded projectile in its 
passage through the bore :—Ist. Gaseous pressure, the 


n is so injured by | 





resultant of which acts along the axis of the gun and 
shot Ay 2nd. The pressure egprn| to produce rotation, 
and 3rd. the friction between the stud of the projectile and 
the driving surface of the groove. All other forces are dis- 
carded, and it is, apparently, assumed, Ist. That the pro- 
ectile before — not subject to the action of gravity, 
ut hanging, like Mahomet’s coffin, between heaven and 
earth, has its axis coincident with the axis of the piece. 2nd. 
That the “driving” side of the studs have been, by some 
unexplained means, placed in contact with the “ drivi % 
edges of the grooves. 3rd. That in the ever-changing angle 
of a. the fixed angle of rifling on the shot corresponds 
with the origin of the ves, and not, as is the fact, with 


their final angle. 4th. t the roughening of the grooves 
after repea weer by the escaping , & very 
serious evil, varying with the width, depth, emptiness of 


the grooves, has no effect on the friction. 5th, That the com- 

ression of the walls has no effect on the studs in the ves. 

th. That the gun is always fired horizontally, and, generally, 
that there is no movement of the projectile, such as Colonel 
Owen describes in his Modern Artillery as a “ wabbling 
motion.” The discrepancy between these differing mathema- 
ticians results from the opposite premises with which they 
start. Let them chronicle with scrupulous exactitude the in- 
juries found in the piles of once-fired projectiles which are 
returned to the Royal Laboratory for recasting; and the 
marks found within the guns by the Inspectors of Ord- 
nance, and let these injuries and marks be submitted to 
mathematical investigation. These are the facts to be re- 
solved. But to investigate three imaginary forces, neither 
of which acts in the way described, and to ignore all the 
other mechanical forces, is to land the mathematician in 
philosophical absurdities. The studded projectile, when 
in its seat, rests on the bottom of the bore, leaving the 
principal windage, both in the lands and in the groove, in 
the upper es of the bore. Ifthe explosive gases act in 
the line of the axis of the ys they must act above that 
of the projectile. Moreover, if the gun has been previously 
discharged, the débris of the former explosions will have 
been forced back by the act of loading, and an accumulation 
of fouling matter will fill up the little windage left below 
the seat of the projectile. And if the amen charge be 
ignited at its upper part, the first fumes of the gases evolved 
before the projectile starts may be expected to pass over the 
projectile and out through the nearly empty wee Pact 
Accordingly the erosion from this cause is generally found in 
this portion of the bore, and to begin immediately over the 
seat of the base. Now whether this initial combustion of 


the charge leads to this gaseous action, or the gases envelop 
the shot before starting, the resultant of the forces es | 
against the base of the shot, and of the friction acting throug’ 


lower studs, which are nearly under the centre of gravity, 
must set up a vertical motion such as would occur in any 
other weight balanced in unstable equilibrium. The cracks, 
fissures, and enlargements in the grooves of the “ Woolwich 
Infant” at this spot illustrate this mechanical action. Again, 
the lower rear stud, in its seat, against the “ loading” 
side of the groove. Before the rear stud can come into 
“driving” bearing the shot must move forward a distance 
dependent on the angle of rifling, and the front stud must 
move forward till its fixed angle of rifling coincides with that 
angle of the ever-changing efor which it has been 
fitted. The percussive force of contact will then vary as the 
square of the velocities at those points; that is to say, in the 
10-in. 8-ton gun, with 4001b. shot, this —— multiplied 
into the square of 460 ft. with P. or of 630 ft. with R.L.G. 
powder is the power to be differentiated for the rear studs, 
and into the square of 1350 ft. with P. or 1270 ft. with R.L.G. 
powder for the front studs. But if the angle of rifling in that 
gun corresponded with that in its shot, é. ¢., if it had an even 
twist, the two studs would come into contact with the driv- 
ing edge of the groove when the shot had moved about 1 in., 
the velocity being then about 80 ft. with P. or 360 ft. with 
R.L.G. powder. This percussive force might be diminished 
in ap even twist by narrowing the grooves, and thus bring- 
ing the rifle bearings into earlier contact; and if it were dis- 
persed over the whole length of the shot it would fall upon 
a larger surface of groove. Again, the friction on the studs 
varies according to the state of the ves. If these are as 
rough as the bark of a good sized elm-tree, the smooth stud 
must meet with far ter resistance than when the bore 
presents a smooth polished surface to be traversed; and the 
tendency to revolve round a minor axis passing through the 
studs will be intensified. The mechanical forces in operation 
at the muzzle, where the angle of rifling coincides with that 
in the shot, causing a violent collision, have split many in- 
teriors, and call for special investigation. When the walls 
of the 400-lb. “common” shell are compressed .15in. in 
radius, the studs are withdrawn to that extent out of their 
.2 in. deep grooves, and if we add .06 in. for windage, the “ bite” 
remaining is simply nil. Now, granting that this is an ex- 
treme compression, it is not an unusual one, and if any 
amount less than this be taken, a corresponding change of 
conditions must be differentiated. Again, the base o the 
projectiles are, in these cases, necessarily brought into con- 
tact with the bores. Base marks cannot be imprinted on 
iron projectiles without the application of mechanical power. 
These are only a few of the more meee mechanical 
forces to be investigated before any mathematician can cor- 
rectly decipher the energy wasted in the wholesale destruc- 
tion of projectiles, and in the occasional marking and in- 
juriog of guns. These forces cannot be described as “ small 
fractions,” “quite insignificant,” unless this mathematician 
is er pe to show that the projectiles are exceedingly brittle 
and the guns tras fragiles—Portsmouth Times and Naval 
Gazette. 


Ovr Patsxt Laws.—It poe that - last there i a 

ct of the present state of our patent laws receiving the 

pate #0 attention of Parliament. An Act dealing with the 

subject is, we understand, to be introduced during the present 

session by the Lord Chancellor, and with the matter in such 
hands some definite result is certain to be arrived at. 
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THE MONT CENIS TUNNEL. 

At the meeting of the Institution of Civil Engineers, held 
on the 26th instant, Mr. T. Hawksley, President, in the chair, 
the paper read was the “Mont Cenis Tunnel,” by Mr. 
Thomas Sopwith, jun., M. Inst. C.E. This communication 
might be considered as supplementary to a former paper 
read in 1864 (Min. Proc, Inst. C.E., vol. xxiii, page 258, 
and described, 1. The Tunnel, as completed, with statistics 
obtained either by actual observation or from the engineers 
in charge, or from official publications of the Italian Govern- 
ment. 2, The principal changes which had been introduced 
in the works and machinery underground and at the surface 
since the summer of 1863. 

In the summer of 1863, when the works had been 5} years 
in progress, about 4th of the entire length had been pierced ; 
7 years afterwards, at the end of 1870, or about 13 years, 
dating from the commencement of the works, the entire dis- 
tance had been traversed. 

With regard to the tunnel as completed. The advancing 
gallery from the Bardonnéche, Italian or southern end, was 
connected with that from the Modane, or French end of the 
tunnel by a bore hole, 3 metres 80 centimetres long, at 
4.25 p.m., December 25th, 1870. The diaphragm of rock 
was shot away by 5.20 p.m. the following day (italian time), 
and Mr. Copello, the engineer in charge at Modane, passed 
from end to end of the tunnel, entering at the French and 
coming out at the Italian end. There was an error of about 
1 ft. in level at the meeting of the two galleries, but no appre- 
ciable error in direction. 

The actual length of the tunnel was 12,233 metres 55 centi- 
metres (7.6017 miles), or about 15 yards more than was pre- 
viously stated by the author. The following data, which were 
now accepted as correct, also varied from those he stated 

reviously : 

odane or north entrance is 
Bardonnéche or south entrane 
Summit of tunnel 4240 oe ~ 
Summit of section over tunnel 9527 - - 

There were curved tunnel entrances at each end, which, 
added to the length of the real tunnel, made the length 
traversed by the trains 12,846.92 metres, or 7.9806 miles. 

In the total length of the tunnel proper (12,233.55 metres), 
counting from the Modane or northern end southward, the 
following different rocks were traversed : 


8801 ft. above level of sea. 
4236 - ~ 


metres. 
2,906.60 
888.50 
855.60 
9,392.95 


Carbonaceous Schist ove 
Quartz oes ous ane eco 
Limestone and Dolomite limestone 
Caleareous Schist ... ; n- 


Metres . 12,233.55 

It was expected that the difference of level (435 ft. between 
the French and the Italian extremities of the tunnel), would 
have insured under all circumstances a steady current of 
fresh air from north tosouth; but this had not been the case. 
The ventilation, although not bad enough to incommode 
passengers, or to impede the present traflic, was such as to 
render the work of watchmen, rai'-layers, and others employed 
in the tunnel, insupportable at times, and with increased 
traffic, serious difficulty might be experienced. A remedy 
was being applied by laying a Pipe (20 cents.) 8 in. diameter, 
from end to end of the tunnel, midway between the two 
lines of rails which would be supplied with compressed air from 
the Italian end, and which would have cocks at short intervals 
opened aa occasion requires, by the men at work in the 
tunnel. Shelter places, or niches, 14 metre broad by 1 metre 
deep, were provided at the Bardonnéche end, at distances of 
50 metres, altergately on the two sides, and at the Modane 
end in like manner, at distances of 25 metres. At each 1000 
metres there was a lamp-room, 3 metressquare. The tunnel 
was walled, with the exception of about 300 yards on the 
French side; the side — ~ were 84 ft. high, and of stone 
throughout; the arch on the Italian side was principally 
constructed of brick, and on the French side of stone; a 
brick key was used throughout. There are good side paths 
of flagged stones, 20 in. broad. 

Assuming that the conditions as to temperature at Mont 
Cenis were not materially altered by its elevation above sea- 
level, and taking a mean of 2 deg. Fahr. as the increase of 
temperature for each 100 ft., the temperature in the tunnel 
should be 100 deg, Fabr. higher than what would be observed 
in a pit sunk from the summit of the section to a depth of 
about 80 ft. The author believed that the mean temperature 
which would have been observed in such a pit, if it had been 
sunk, would have been 50 deg. to 60 deg. Fabr. If these 
premises were correct, the temperature in the middle of 
tunnel should have been 150 deg. or 160 deg. Fabr. The 
temperature of the tunnel was found to be less than was 
anticipated; that of the rock in the middle, and of springs 
issuing from it not having exceeded 84 deg. Fahr. 

The temperature of the air in the tunnel during the pro- 
gress of the works varied considerably, according to the 
number of men employed, quantity of _ consumed, 
and quantity of compressed air supplied. Extracts from ob- 
servations of temperature kept at Bardonndche, at different 
distances from the entrance, were given, and it was stated 
that, since the completion of thé tunnel, the temperature of 
the air bad varied from 80 deg. to. 90 deg. Fahr. 

The author showed by tables the rate of progress made in 
each year in the galleries from each end, by hand labour and 
by machine. The greatest progress made in any one month, 
was in May, 1865, when 392} ft. were driven, and the least 
progress, after the successful application of the boring ma- 
chines, was in April, 1866, when 36 ft. (in quartz) only were 
driven; both of these statements had reference to the Mo- 
dane end. Better progress has been made at the Italian 
than at the French end of the tunnel, partly owing to the 
rocks being more favourable, and partly to the advanced 
gallery being one of a smaller size. 

The cost was not yet known officially; it was supposed, 
however, to have been about 3,000,000/. The author gave 
in his former paper extracts from the ent entered 
into between France and Italy, May 7th, 1862, and an 
estimate o° prubable amount which wou'd be due from France 





to Italy, the Government of the latter country having under- 
taken the completion of the tunnel. If the conditions of the 
agreement had not been altered, that estimate (1,287,200/.) 
would be about correct, and should represent approximatel ? 
the amount to be received by | from France, to whic 
add 520,000/. to be paid by the Victor Emmanuel Railway 
Company ; deducting this total, 1,807,200/. from the supposed 
cost, or 3,000,0002., the cost to the Italian Government ap- 
red to have been 1,192,800/., from which should be 
urther deducted the value of plant, which would probably 
be turned to useful account in the construction of other 
tunnels. On December 21st, 1867, the Italian Government 
sublet to Messrs. Sommeiller and Grattoni the excavation of 
the remainder of the tunnel, 4386.90 metres, at the price of 
4617 frs. (1841. 5s. 6d.) per lineal metre of completed tunnel. 

The following changes had been introduced in the conduct 
of the works since 1864. In June, 1863, when 1,092.25 metres 
had been driven from the north, and 1450 metres from the 
south end, there were no means actually adopted for venti- 
lation, further than the admission of compressed air by 
means of cocks, from the supply pipe, and from that afforded 
by the large quantity of air exhausted from the perforators 
in the forehead of the advanced gallery. In 1864 a brattice 
was placed from each entrance, dividing the tunnel hori- 
zontally, as far as the walling of the tunnel was completed, 
the air from the entrance passing along the under side, and 
returning along the upper side. At Bardonnéche the draft 
was stimulated by the return air being taken up in 
a conduit to a.chimney, the top of which was not less 
than 300 {t. above the level of the tunnel; this being found 
insufficient, a fan about 32 ft. in diameter was successfully 
used to stimulate the draught. At the north end it was 
found necessary to apply powerful exhausting pumps to ex- 
tract the vitiated air. By their means fair ventilation was 
obtained during the prosecution of the works. 

Hand labour was found insufficient for the enlargement 
of the advanced gallery. It was found also insufficient to 
carry away the rock extracted. In 1868, therefore, the ma- 
chine ‘orators were applied for this purpose, at an in- 
creased cost as compared with manual labour, but with great 
success in advancing the rate of progress. Water column 
compressors were used at first, but the breakages being fre- 
quent and the duty performed unsatisfactory, pumps worked 
by water power were substituted and gave excellent results 
up to the time the works were completed. 

The alterations made since 1864 in the “ perforators,” 
were described. They were simpler in construction, better 
balanced, and require lees repairs than formerly. 

The guindigal Gimensions of the perfvurator now in use were 
nearly as follows : 

Motor. 

Diameter of piston... ove ose 638 in. 

Area ... id oe cos eos §.4556 sq. in. 

Effective pressure, deducting back 

pressure ... os ove 


Length of stroke 


69 lb. the sq. in. 
2.834 in.=0.236 ft. 


Percussion Cylinder. 
Diameter of piston... eee bee 
A 


in. 

Tea ... ove see a eee 7.068 eq. in. 

Effective area, deducting annular 
space or counter pressure 4.374 sq. in. 

Average length of stroke ... 8 in. =0.666 ft. 

Supposing the percussion machine to make 250 strokes per 
minute (or the motor 250 revolutions), the power developed 
is 1.35 horse power in the latter and 2.46 horse power in the 
percussion cylinder, and the quantity of compressed air 
amounted to 12.662 cubic feet per minute. 

The author had not obtained information on the duty per- 
formed by the compressors; it is probable, however, the pro- 
duction of 12.662 cubic feet of air compressed to 6 atmo- 
spheres, or 5 above atmospheric pressure would require, with 
good machinery, about 14 horse power. 

The different operations of boring, charging, firing, and re- 
moving the rubbish were, in the last two or three years, per- 
formed with great celerity, and three complete shifts or re- 
petitions of each operation were worked in 24 hours. The 
strong doors formerly employed, fixed from 100 to 150 metres 
from the forchead of the gallery, and removed from time to 
time as it advanced, behind which the frame carrying the set 
of perforators was removed previous to the explosion of the 
holes bored, were suppressed, and the saving of time thus 
obtained, more than compensated the occasional damage done 
by loose pieces of rock which came in contact with the ma- 
ehinery. The author was informed by the employés, that 
supposing 20 perforators were required for the current work, 
a stock of 80 was sufficient to insure at all times a supply of 
them in thorough repair. Upwards of 4000 men were 
latterly employed. On the French side there were : 

1, In the advanced gallery : 
Adjusters... bes 
Miners : 
Labourers ... 
Boys 


. Enlargement by manual labour: 
Miners = ane se 
Labourers . 

Boys 


. Masonry: 
Masons and dressers of stone... 
Labourers ... oa ese - 
Boys 


. Manufactories, machinery, stores and 
surface works : 
Smiths, joiners, fitters, &c. wee 
Labourers ... eee eve doe 
Boys eee ee eee 


5. Overseers, foremen, clerks, &c. ene 
6. Platelayers, transport of materials, &c. 


Total .. 





The number of men employed at Bardonna 
rally in excess of the above + dg ve Gene. 
Same power of machines at north or Modane end: 
Hydraulic wheels 480 HP 
Ventilating machines 0 
Sundry — ... ; . 


Total horse power of machinery ,,, 


Horses employed in clearing away 
rubbish ove ove pi we 

Notwithstanding the great cost which was said to ha 
attended the construction of this great work, amountin "7 
the total figure of 3,0€0,0007. were correct, to 2061. per ligeal 
yard, there was reason to suppose that, with the experience 
now acquired, a similar work could be performed at a cost 
of 100/. per yard. 

The time occupied in passing through the tunnel by the 
train was about 25 minutes. . 








QUESTIONABLE INFORMATION, 
To rug Epitor ov Eneingerine. 

Siz,—Your correspondent “Z” in last week's Exainggr. 
ING, complains of my partial quotation from a paragraph on 
page 88 of the “ Anaual of the Koyal School of Naval Archi. 
tecture and Marine Engineering.” I really could not be 
expected to copy the whole of the paragraph, but as “Z” has 
been kind enough to quote some more of it, it is now pretty 
complete ; and the only conclusion that “ any one reading it 
without prejudice” can possibly come to, is simply that po- 
thing can be made of it. Engines in which the writer states 
that the jacket is “ absolutely necessary” are the most modern 
and most successful types of engine, in which the steam is 
great:y expanded, and used at so high a pressure that super. 
heating has had to be abandoned. 

Having stated that the jacket is “ absolutely necessary” in 
these cases, why should he in the same breath startle the 
reader with the statement that, “ it is very likely to be gene- 
rally condemned,” and why should he still further muddle 
the matter by stating that nothing is positively known as to 
the efficiency of the steam jacket at all ? 

That the jacket is efficient in preventing liquefaction is as 
well established an article of faith amongst educated prac. 
tical engineers, as that the hotter strata of gases in any {ur- 
nace always insist upon getting uppermost. If “Z” or his 
friend can prove the latter idea to be a wrong one, he can 
safely be congratulated upon having made a discovery, al- 
though, as “ Z” very gravely points out, his friend has been 
forestalled in the discovery of the absurdity of the N.HP. 

If instead of writing plaintively about “ animus,” and at- 
tempting the hopeless task of attaching any definite meaning 
to the unfortunate steam jacket paragraph, “ Z’” were to 
into particulars of the trials and details of the curiously 
elastic “ tube boiler,” to which I referred a fortnight ago, he 
would touch a subject that would be of general interest to 
the readers of Eneinggrine. A sketch or description, with 
tangible dimensions of the proposed “greatly modified 
tubular marine boiler,” to which I also reterred, would be 
equally interesting, and would no doubt furnish good matt.r 
for discussion. 

It is to be regretted if, as according to “ Z,” the author of 
this sensational engineering literature will not “ condescend” 
to give any explanation of passages which appear to be obscure 
to ordinary readers; and f suppose it is not to be presumed 
that either “author” would furtively attempt to explain his 
article over a capital “ Z.” 

I am, Sir, your most obedient Servant, 
Tysz. 


To tHe Eprror oF ENGINEERING. . 

S1z,—The correspondence under the above heading has 
raised a curious point with reference to tubular marine boilers. 
The actual point at issue seems to be as to the comparative 
efficiency of the upper and lower rows of tubes, for I see 
that “ Z” has misquoted “ Tyne’s” letter, in which 8 writer in 
the “ Annual of the Royal School of Naval Architecture,’ &e, 
is in reality credited with the discovery “ that the upper rows 
of tubes are more effective than the lower ones.” : 

{ am quite sure that in the old “ low’ boilers at one time 
much used in the navy, and in which the tubes were placed 
at the side of the furnace, with the upper rows nearly level 
with the furnace crown, the upper tubes were regarded as 
the most effective, and the choking—to which they were very 
liable—of a few of the lower tubes was never looked upon as 
anything serious. 

n the ordinary marine boiler with the tubes above the 
furnaces the same rule will, I think, hold good. In the 
capacious chamber at the back of the bars the hottest part 
the gases during combustion will find their way to oe 
That the hotter strata (in “Z’s” letter “ hollow strata 1s 
suppose a misprint for “hotter strata”) always occupy = 
upper part of a furnace or combustion chamber is 4 we 
known scientific truth, and isa fact quite understood by 
practical designers. “ Bafflers” are commonly fitted (sin! 
“Cochrane” boiler for example) with the object of compelling 
the hotter part of the gases to descend so as to ye 
circulation of the particles of hot gas. I believe bowers a 
been made having the upper rows of tubes smaller than oo 
lower ones, with the double object of giviag more room of 
the escape of the steam, and promoting a better mingling 
the gases. y 

‘Lhe true causes of the greater deposit of soot in the ~ 
rows of tubes I believe to be, Ist. The tomperatere © ion 
gases passing through these tubes being comparative Dee to 
condensation of the partially consumed gases takes vs t 
a greater extent than in the upper rows, and a tarry raly 
is formed to which icles of unconsumed carbon Fé 
adhere. 2nd. The temperature of the water enya eo 
lower rows is lower, and, therefore, will conduce to od so fat 
densation of the gases. 3rd. Flame is not = ton fe 
through the lower rows, and consequently the com —_ is 
not so complete as in the upper tubes. 4th. Tes Seed 
sluggish in the lower rows and the unconsumed 
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therefore, not carried into the smokebox as in 

gen but remain in the tubes. 
to me that the reasoning adopted by the writer 
and supported by “ Z” should be altogether 


t 
- “a !” ‘ 
in the “ Anpua: in question has, however, been 


The “Annual” 


1D . 12 . H ‘“ ” 
the direction of the principals of the “ school 
pe at Baown for their sclontifis attainments, and 
os “4 ssibly be some point which I have missed. 
ae 5 I am, Sir, your obedient servant, 


PracticaL ENGINEER. 








THE “ NOLET” ENGINE. 
To tue Epiror oF ENGINEERING. n 

§in,—Referring to an illustrated notice of the “ Nolet 

e” in your contemporary The Engineer for last week, 
i no desire to detract from the advantages of this 
je ement ; we only suggest that they should be judged 
pm own merits, and not by any inaccurate compari- 
a the leading features of the Corliss engine. t is 
sated in the description that “in the Corliss engine the 
cuni admitted and withdrawn through tap valves,” and 
«that the valves are not capable of being maintained tight 
for any length of time, through wear; and in spite of many 
attempts to cure the evil, these valves persist in wearing un- 

ually.” Those who know anything about the Corliss 
agus are aware that it has not “tap valves;” if it had, 
they certainly would wear unequally, and be impossible to 
keep tight ; but the whole thing is a mistake. Scme Corliss 
engines of our make have been certified as having their 
valves quite tight after having been run day and night for 
nearly four years under 601b. steam. W e do not desire to 
occupy your space by pointing out other inaccuracies, but 
shall only remark that in a foreign technical journal we have 
wen the engines of M. Nolet advertised as “ Corliss engines,” 
merely we suppose because of some general similarity in the 
framing. It is clear that unless the Corliss engine was 
something worth imitating, or depreciating, we should not 
hear of so many attempts in both directions. No imputation 
is made against M. olet ; these incorrect statements have 
probably been made at second hand. 

. We are yours respectfully, 
Doveras AND GRANT. 
Dunvikier Foundry, Kirkcaldy, March 26th, 1873, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Mines Regulation Act and Underviewers.—On Satur- 
day last an adjourned meeting of underviewers and deputies, 
employed in the various mines in the counties of Nottingham, 
Derby, and Yorkshire, was held at Chesterfield, for the 
urpose of further considering those clauses in the Mines 
lation Act, which have reference to the certificates to 
be granted to managers. ‘Ihree previous meetings have 
been held on the subject, but no direct action in the matter 
has, as yet, been taken. An opinion was expressed that it 
would be better to act in concert with the West Yorkshire 
Coal Miners’ Association. The provisions of the Act, in the 
respect named, were severely condemned, and after some 
conversation it was resolved to form a bady under the title 
of the “ Underviewers, Deputies, and Engineers’ Associa- 
= which was at once acted upon, and officers were 
chosen. 


The New Steel and Iron Works at Sheffield—The new 
works of Messrs Brown, Bayley, and Dixon, Attercliffe, 
Sheffield, have been alluded to from time to time in these 
columns, but some additional facts are given in a somewhat 
discursive article published by the Sheffield Telegraph. From 
this source we learn that the works cover some 16 acres, to 
which I may add that the firm have thought fit to purchase 
as much more on the opposite side of the railway and canal 
which skirt their'works. ‘Ihe rail mill is about 400 ft. in length, 
some 50 ft.'in height and is of proportionate breadth. This 
is filled with suitable powerful mills and machinery, the 
engines having been produced by the Butterley Com- 
pny Butterley, and Walker, Eaton, and Co., Sheffield. 

mething like 4000 tons of steel rails per month can be 
rolled in this mill, the firm having already some good orders 
on hand. The two saws for cutting off the rail ends, plan- 
ing, double - punching machines, cogging mill, and the 
80 horse power engine for working the last-named are 
by various makers, and there is also a roll-turning machine, 
made by Messrs. George Thompson and Co. In the rail mill 
there are altogether seven boilers and fourteen furnaces. 
There are, a8 well, rolling mills for steel boiler plates, and a 
—_ train of rolls for the firm’s particular make of steel. 

he article then proceeds to state that the Bessemer house is 
capable of producing 2000 tons per week, to which end there 
are 4 converters (6 tons each), 12 cupolas, 6 hydraulic cranes, 
and a pair of hydraulic pumps to work the accumulator and 
cranes. The blowing engines used in this process have 
steam cylinders. 40 in. diameter and 5 ft. stroke, and blow- 
ne cinders 60 in. in diameter. The Bessemer house is next 
rail mill, whence the finished articles are delivered direct 
on to the rails, a locomotive being owned and employed by 
the firm for shunting . b h is eve 
veniense in. th, ing purposes, 80 that there 1s every con- 
honan n this respect. There is also a tyre mill equal to 
iteet —, n of about 1000 finished tyres per week, the mill 
it there i of very large dimensions—170 ft. by 130 ft. In 
} ar sa mill and engine by Collier and Co., Man- 
eT, and one by (Galloway and Co. The four steam 
mS are the work of Thwaites and Carbptt, Bradford, 
vy Brothers. and Co., Sheffield, two of 8 tons by the 
ae two of 5 tons by the latter. The spring shop is 
ye asan exceedingly fine one, as indeedit is. Its one 
. a an area 386 ft. by 136 ft., with an elevation of 
in nder this are carried on the rolling, forging 
Sw other Operations proper to such a place. The 
o,, Sheti ‘= therein is by Messrs. Davy Brothers and 
Stotale There are also 15 furnaces, 16 water tanks 
capacity of 80,000 gallons) and 96 fitting places. 


All kinds of railway springs are made, and notably the 
conical ones invented by Sir John Brown. Besides these there 
are departments specially devoted to the smiths (this one 
has 60 fires blown by three Lloyd fans, which are in turn 
driven by three engines), the founders, buffer makers, axle 
makers, carpenters and engineers. To these must be added 
the space devoted to the draughtsmen’s offices, and the 
general offices of the concern. In the buffer shop are 5 steam 
hammers, chiefly used in forging buffer plungers. The axle 
shop contains three double-action hammers, varying from 
150 ewt. to 4 tons. The engineers’ shop is fitted up in the 
usual way, but on a very large and comprehensive scale, the 
makers employed being Smith, Beacock, and Tannett, and 
Walker, Easterbrook and Allcard, Collier and Company, 
Richard Harrison and Company, &c. To this may be ap- 
pended a statement that the Bessemer department of these 
works (entitled the Sheffield Steel and [ron Works) has 
been in operation some months, and that the firm have some 
very good Indian, Continental, and English Government 
orders in hand. 


Engineering Projects.—It is stated that new steel and 
other works are shortly to be erected at Heeley, near 
Sheffield, by Messrs. J. Knott and Co., and that other large 
works are expected to be built there. In the same locality 
an extensive ,spade, shovel, and fire-iron manufacturing es- 
tablishment is understood to be on the point of being erected. 
New iron works, blast furnaces, &c., are shortly to be put up 
at Dronfield, by a company, and the adjacent ironstone field 
is to be worked by the same concern. A Sheffield company 
is opening up a colliery on an extensive scale at Apper- 
knowle, and will build 200 houses there at once. Messrs. 
Rotherham and Brothers, Dronfield, are about to start the 
sickle, scythe, hook, and edge tool trade, at Unstone, ona 
large scale. The Clay Cross Company are asking tenders 
for a shaft 14 ft. diameter, and about 180 yards in depth, at 
their Morton Colliery. A pit is to sunk at Horsle ood- 
house, near Kilburn. The Yorkshire and Derbyshire Coal 
and Iron Company, who have secured the East Cariton Coal- 
field, near Barnsley, are about to commence operations, and 
others are in hand in the same locality. 








NOTES FROM THE NORTH, 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market.—There has been considerable 
excitement in the pig-iron market during the past week, and, 
since the date of last report, the price has varied nearly 20s. 

rton. There has been no sudden change in the aspect of 
the trade to account for this very rapid fall, but it has been 
caused by a panic taking hold of some sanguine operators, 
who had, for a week or two, been maintaining thie price 
rather higher than was warranted by the demand. The 
price of warrants receded this day week to 132s., on Thurs- 
day to 127s., on Friday, to 120s., and on Monday seemed to 
find a bottom at 117s. 6d. Yesterday the market opened at 
118s., speedily advanced to 122s., and alter a large business 
and numerous fluctuations, closed with sellers at 120s. The 
prices of makers’ iron are very irregular, and it is impossible 
to give definite quotations. No doubt the fall in prices will 
now bring in numerous orders which have for some time 
been kept back. It is reported that about 2000 tons of Ayr- 
shire pigs were ordered into store last week, the reduction of 
the stock during that period being only 962 tons. Last 
week’s shipments amounted to 12,039 tons as against 16,440 
tons in the corresponding week last year. The market has 
been quiet to-day, and prices have ranged between 118s. and 
119s. 6d. cash, closing steady, sellers at the highest. 


The Tay Bridge Tunnel Works, Dundee.—These works 
are being pushed forward by Mr. Waddell, the contractor, 
with considerable vigour. At the cofferdam in Dock-street 
a large portion of the new quay wall has been founded, and 
built up to the lower tier of stays. A little more additional 
building at this point will enable the contractor to remove 
the present quay wall, when the ground on the track of the 
tunnel will become more open, and admit of more extensive 
excavations and building. It is proposed to “shore” the 
cofferdam back upon the new quay wall whenever circum- 
stances permit. At the Esplanade a well has been built for 
the purpose of draining the foundations of the new walls at 
the station, and a chain pump has been fixed in it which 
litts the water at mean and low tides, and throws it through 
a low-level pipe into the river, 70 tt. out from the Esplanade. 
The cutting of these foundation trenches is being rapidly 
pushed forward. It is expected that the masonry of the 
station walls—a considerable portion of the stones tor which 
have been prepared—will be started immediately on the con- 
crete foundation setting. 


Proposed New Railway Station at Greenock.—It is stated 
that the Greenock and Ayrshire Kailway Company, or, 
more properly, their influential partners, the South-Western 
and the Midland Kailway Companies, have resolved to build 
a new passenger and gouds station on the site now occupied 
by the Greenock Poor-house and the adjacent ground. Lhe 
site of the Poor-house buildings will prabably cust not less 
than 10,0001. 


Fairfield Association, Glasgow.—A meeting of this asso- 
ciation was held last Thursday evening, Mr. U. R. Harvey, 
president, in the chair. Mr. 4, W. Fiudlay read a very in- 
teresting paper on “Steam Indicators.” Mr. Findlay ex- 
hibited diagrams illustrating the various features which 
might be expected from inaccurate valve-setting, or other 
detects of the engine. 


Half-Yearly Report on the Tay Bridge Works.—In the 
halt-yearly report of the North british Kailway the engineer 
reports as follows: I have to report that during the last six 
months, notwithstanding the very unfavourable season, satis- 
tactory progress has been made. Permanent structure: On 
the Fite side the land abutment, and the first, second, third, 
and fourth piers are finished. ‘Lhe fiith, sixth, seventh, and 





eighth piers are all but built to their iuil height of brick. 





work, and require only stone coping to complete them. The 
ninth, tenth, eleventh, and twelfth piers are built up to an 
average height of 25ft. above high-water level. The 
thirteenth pier is built up to 5ft. above high-water level. 
The fourteenth pier is being concreted, and the fifteenth is 
ready for the air bells. Caissons for the foundations of the 
sixteenth, seventeenth, eighteenth, nineteenth, and twentieth 
piers are placed in position, and ready to be sunk to the rock. 
Altogether there are on the Fife side picrs placed for 2312 ft. 
in length of the bridge, and the last one set is in the deepest 
water. Malleable iron girders for the first seven are 
set to their full height, and the girders for the ninth, tenth, 
eleventh, and twelfth spans are raised on their — 
piers to a height of 25 ft. above high-water level. On the 
north side of the river the land pier of brickwork is erected,and 
columnar piers for the eighty-eighth, eighty-seventh, eighty- 
sixth, eighty-fifth, and + 6 ery spans are pn and 


have the girders and platform fixed thereon. The cylindrical 
piers for the eighty-third, or 160 ft. span, are erected, and 
the bowstring girders for that 


‘ oe are being’put together on 
a temporary staging placed between the piers, and two 
columns of the eighty-first span are being erected. Works in 
preparation: Double caisson for foundation of No. 57 pier, 
or the northmost of brick piers from south side, is poet to 
be floated out and placed in position. Double caisson for 
foundation of No. 21 pier is about one-third erected, and 
two sets of girders, one for No. 14 span on south side, the 
other for eighty-first we on the north side, are ready to be 
floated out and set. aterials on hand: There are at the 
works 600,000 bricks, 662 tons of malleable iron for girders, 
bases, and bolts, 350 tons of cast iron in cylinder plates, 
columns, and bed-plates, 240 tons of Portland cement, bo 500 
cubic feet of timber, and 500 cubic feet of dressed stone. The 
contractors have ordered two additional air bells to facilitate 
the sinking of the caissons : these are expected to be at the 
works in March. They have also made large additions to 
their erecting stages and workshops on both sides of the 
river. 


Royal Scottish Society af Arts.—A meeting of this society 
was held on Monday night, Mr. George Harrison, vice-pre- 
sident, in the chair. A communication was read by Dr. 
Stevenson Macadam on “Technical Education.” After re- 
ferring to the existing want of technical edncation, Dr. 
Macadam remarked that scientific instruction, in order to be 
valuable, must bring about an intelligent interest in technical 
pursuits, and the foundation of this, he thought, was un- 
doubtedly a sound elementary education. He did not de- 
spise classics, but he claimed for science at least an equal 
position. He thought that in evening classes for artisans, 
mechanical drawing, chemistry, a certain amount of phy- 
siology, geology, and botany, besides modern languages, 
should be taught. For such artisan instruction he believed 
the Watt Institution and School of Arts was probably 
ore of the best of its kind, and in fact, it had been 
admitted to be one of the best models we could 
follow. Altogether upwards of 26,000 persons had re- 
ceived instruction; within its walls during the 51 years of 
its existence. The fandamental classes in that institution 
were chemistry, mathematics, and natural philosophy, for 
proficiency in which certificates and diplomas were granted 
after passing through a certain curriculum, 





Risca CoLureRrzs.—In connexion with these collieries, it 
may be noted that an additional shaft is to be sunk without 
delay with a view to a fuller development of the property 
and its more profitable working. 





Tue Coat Question 1n Francz.—The eentapene of the 
Creusot Works has experienced considerable difficulties in 
obtaining full supplies of coal. M. Schneider has accordingly 
acquired two important shares in the Montout and Beau- 
brun collieries in the basin of St. Etienne. 





East Ancentine Rattway.—The works of this line are 
progressing with rapidity. The line is divided into two sections 
The first section extends from Concordia to Montecaseras. 
This section, which is about 96 miles in length, is in a for- 
ward = and 35 miles are expected to be shortly opened 
for traffic. 





Tasmanian Inon Orn8.—The Ilfracombe (Tasmania) Iron 
Company is about to erect cupola furnaces and other ap- 
pliances, and to construct a tramway (6 miles in length) 
to the nearest water communication. Operations are being 
conducted with ba pes and it is expected that the manufac- 
ture will be in fullswing next month. The Company at 
present, consists of ten gentlemen, who have each subscribed 
10001. ; of these only one is a resident of Tasmania, all the 
others being Victorians. The Company’s pig is ex to 
command a high price, because it is peculiarly adapted for 
conversion into Bessemer steel. 





A QuEENSLAND Borine Macuinz.—At the stores of Messrs. 
P. N. Russell and Co., Brisbane, a boring machine has been 
exhibited, which has attracted some interest. The machine 
has been constructed for Mr. R. Austin, the proprietor of 
several tin properties at Stanthorpe, and it is to be used by 
him in prospecting the ground for lodes. The machine con- 
sists of a hollow tube, about 4 ft. long and 3} in. diameter. 
This works on the augur principle, aud sinks through any 
kind of ground rapidly. To this is attached a length of 
stout iron rod, and the machine can be made to sink any 
depth by the screwing on of additional lengths, the means 
for which are provided. The borer is worked by means of a 
stout beam of wood, which is inserted in an iron ring at the 
top, and the labour of one or two men is all that is required. 
Working in hard ground, it takes about 15 minutes to fill 
the borer, which is then taken out, cleared of its contents, 
and re-inserted. To keep the hole free of water,#here is a 
suck-pump, which is screwed on instead of the borer, and 
rapidly empties the sinking. There is also a jumper for getting 
through rock. 
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In the course of the third article of the series now in 
course of publication in this journal, we described (vide 
page 127 of the present volume) the pile foundations em- | 
ployed in the construction of the nave and transepts of the | 
Industry Palace, and we now publish illustrations which | 
will further explain the arrangements adopted. In the 
annexed engravings Figs. 1 and 2 show the foundations of 
one of the columns or standards of the transepts; Figs. 3 
and 4 are similar views of the foundations of the columns of 
the nave ; Figs. 5 and 6 show the foundations employed at 
the intersections of the nave and transepts; Figs. 7 and 8 
show the foundations at the front corners of the transepts ; 
while Figs. 9 and 10 represent the foundations of the 
corner pavilions. The views are fully dimensioned, and 
the particulars given in the article already referred to will 
enable the system of construction adopted to be thorougbly 
understood. 

We also publish with the present number a two-page 
illustration, giving a section of the great central Rotunda 
on the centre line of the nave. This forms a companion 
view to the external elevation which we published with our 
number of the 7th inst. The constructive details of the 
Rotunda will be fully illustrated and described in an early 
number. Our two-page engraving this week also shows an 
elevation of the ends of two of the transepts, with the 
railings enclosing the intermediate garden court. 
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TUNNELLING THE SevERN.—A shaft for the proposed tunnel Yj Yh) pi 
under the Severn has been commenced at Sudbrook Point, on V4 Yj ty, Lig 9 
the Monmouthshire side of the river. The work is expected Y 4 Yip = 
to be actively prosecuted by Mr. O. Norris, the contractor. Y UW f/ VIED, 

— t A Gt Z Yl) er 

Nicaraeva Suip Canat.—The last United States exploring Whe Vt: Milla “ai 
expedition was, ney bes th» latest accounts, encamped 
near —— Bay on the Lake of Nicaragua, having gone up 
the San Juan river by a tedious voyage in a steamer. The 
river San Juan is said to be filled with rocks forming rapids 
in one place half a mile long. In case the San Juan is 
selected as the outlet on the Atlantic side, long dams will have 
to be built, and canals will have to ba constructed. From the 
camp, near Virgin Bay, two exploring parties have been 
sent out to investigate the country, resuming the surveys at 
the points at which the work was left off last year. The 
line across the ridge between the Pacific and Lake Nicaragua 
having been Gound impracticable, another line, commencing 
at the Gonzales river, which empties into the lake 20 miles 
further south, will be surveyed at onee. Still further south, 
another exploring party is en, in seeking a route to 
the Pacific. Until the Pacific side is thoroughly explored, 
° tions will not be commenced on the country between 

lake and the Atlantic. The chief difficulties, it is believed, 
will be found on the Atlantic side. 
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PROPOSED HARBOUR AT BOULOGNE. 


Tux question of improving the present means of commu- 
nication between the coasts of England and France, is one 
which has received a considerable amount of attention at 
various times, and has of late years been brought very 
prominently before the public. The propositions for effect- 
ing this object have been very numerous, and have included 
tunnels, tubes, embankments, and even bridges. Practical 
men, however, are agreed that the only reasonable plan for 
overcoming the difficulties of the Channel passage is by 
improving the harbour accommodation on either shore, and 
adopting a more commodious class of vessels. Several pro- 
positions of this nature have been advanced from time to 
time by some of our engineers, and their plans have for the 
most part appeared in our . Amongst others who 
have taken up the subject, is Colonel A. Clarke, C.B., B.E., 
who has designed a harbour at Boulogne, in “connexion 
with an improved packet service between England and 
France. The design was made by Colonel Clarke, in 1869, 
at the request of the civic authorities of Boulogne, and it 
was laid before them in 1870. The war prevented any sub- 
sequent action being teken for a time, but the scheme has 
been laid before the French Government during the present 
year. The design is interesting in two ways; in the first 
place, it has been carefully considered, and presents a rea- 
sonable solution to the question of international communi- 
cation; and in the second we believe it to be the parent 
of several schemes that have been advanced, in which the 
employment of an island harbour, connected with the shore 
by a viaduct, is the chief feature. Our engraving, on 
page 221, shows a perspective view of the design, and of 
the present harbour and the surrounding country. 

The existing harbour of Boulogne is, as is well known, 
dry at low water, and can only be used by steamers at cer- 
tain times of the tide. ‘here is a bar of sand at its mouth, 
about 300 ft. beyond the heads of the jetties which form 
the approach to the harbour. This bar is caused by the 
sand being driven up by the prevailing south-west winds, 
and it is nearly dry at low water. The sand accumulates 
in enormous quantities against the southern jetty of the 
harbour entrance, and passes round its western end, where 
it forms the bar. Attempts are made from time to time to 
drive the bar seaward by sluicing by means of tidal water 
impounded at the top of the harbour in the river Liane, but 
the operation is attended with only partial success. The 
jetties have been extended with the same intention, but the 
sand continues to accumulate in a heap against the south 
jetty, and to pass round its head. This result would in all 
probability follow any extension of the present harbour; 
the sand, if checked in its course, would always pass round 
and choke up the mouth of the harbour, however far it 
might be extended seaward. Colonel Clarke has therefore 
adopted a plan which will permit the sand to travel without 
obstruction. He proposes to build a harbour as an island 
in deep water, at a considerable distance from the shore, 
and to connect it with the land by a viaduct having piers of 
the smallest practicable dimensions, and placed the greatest 
possible distance apart. Through these pierways the sand 
will pass unobstructed, having nothing against which it can 
accumulate. The numerous fishing and pleasure boats of 
Boulogne would be able to pass freely under the viaduct, 
between the piers, thus avoiding the long distance round 
the head of the harbour. 

The mouth of the harbour is turned towards Cape 
Grisnez, about nine miles distant, and is thus sheltered from 
all heavy seas. Its shape is such that a ship is completely 
sheltered by the seaward pier before entering the mouth, 
thus avoiding wreck upon the landward pier in the attempt 
to enter. The entrance to the harbour is to be off Fort la 
Créche, a couspicuous promontory about a mile and a 
quarter north of the present harbour, and would be about 
half a mile seaward of the fort. The depth of water would 
be abont 22 ft. at low water spring tides. Steam vessels 
approaching the harbour at low tide would run between the 
land and the Bassure de Baas—a long bank of sand which 
extends for some miles northward of Boulogne, and has 
only a few feet of water on it at low tide, This bank 
affords a certain amount of protection from heavy seas. A 
lightship would be placed on the northern head of this 
bank as a guide to vessels approaching the harbour. The 
dimensions of the proposed harbour are 1200 ft. long by 
800 ft. wide. Its most exposed side, which is that facing 
the south-west, would consist of a vertical wall or pier, 
1400 ft. long, and in section similar to Dover pier, On 
this pier the railway station would be made, and against the 
inner side of it the ferry steamers would lie. A continua- 
tion of this pier, about 750 ft. long—being a breakwater 
constructed of random concrete ,blocks—forms the outer 
arm of the harbour entrance, The inner or landward arm 
of the entrance would also be formed of random concrete 
blocks, The remaining piers, whieh are on the landward 
side, and sheltered by the main pier, are to be of concrete 
blocks built up to low water, and surmounted with open- 
work jetties, through which the tide will flow when it 
attains a certain level. 

The principal pier of the harbour is to be constructed of 
concrete blocks weighing 80 tons: each. These blocks are 
to be laid so as to form a series of coffers, which will be 
filled in with concrete hearting, put in under water by 
means Of tripping boxes. The water in the coffers being 
in @ quiet state, there would be no risk of the cement being 
washed out of the concrete. The foundations of this pier 
are to be of brickwork, built in isolated masses of 20 [t. by 





10 ft. by 10ft. high—according to the positions of the 
rocks—in pneumatic coffers. ‘These would be wrought-iron 
caissons, open at the bottom, and approached by a tube 
extending to above high water, the water being expelled 
from the coffers by compressed air. By adopting this plan 
the engineer could inspect the whole of the foundations, 
and see that the toe of the wall was solidly built. The 
summit of the parapet of this pier would be 33 ft. above 
high water spring tides. The parapet would be 16 ft. wide 
at the top, and 15 ft. high above the wharf level of the 
pier, and would form a promenade. Behind the parapet, 
and partly supported on iron jetties built in the harbour, a 
railway station would be made, and would contain refresh- 
ment rooms, custom house offices, and other conveniences. 
Hydraulic lifts—one to each of the gangways for the 
steamers—would raise and lower baggage, or goods trucks 
if necessary, to the platform from the level of the deck of 
the steam vessel. The sloping gangways for passengers 
approaching the steamers will be arranged at proper levels 
by hydraulic power. Berths for two steamers alongside the 
railway station, with the necessary hydraulic machinery, 
are provided for. The remaining piers of the harbour 
would be used for coaling and for commercial purposes. 

The viaduct connecting the harbour with the shore is to 
be 4000 ft. long, and is designed to carry a single line of 
railway at an elevation of 20ft. above high water. The 
harbour would thus be connected with the railway from 
Calais to Boulogne. Our illustration shows this connexion 
formed by means of a tunnel through the cliffs; an alternative 
plan, however, is suggested by Colonel Clarke, and which 
consists in carrying the line on shore at a point further 
northwards, where a tunnel would be unnecessary. A 
promenade, 20 ft. wide, would be formed on the top of the 
viaduct over the railway, and which would prove an 
attraction to visitors to Boulogne. The viaduct is to be 
formed with spans of 150 ft.; each pier would consist of 
two cast-iron columns, 8ft. in diameter, filled in with 
concrete, and sunk by means of compressed air. The bases 
of the columns are enlarged to 12 ft. The girders are to 
be built on shore in lengths of 300 ft., and rolled over the 
piers one at a time, one girder serving as a support and 
stay to the pier, and to the other girder while it is being 
rolled over. When a pair of girders has been rolled over 
and projected beyond the pier to an extent equal to the 
span between the piers, they would be braced together and 
used as a staging, from which to get in the next pier. By 
these expedients the use of staging or scaffolding might be 
dispensed with altogether, and the exposed position 
of Boulogne renders it desirable to avoid the use of 
staging as much as possible. Finally the whole of the 
girders of the viaduct are to be rivetted up into two con- 
tinuous girders of such strength that, in the event of one 
of the piers of the viaduct being carried away by wreck, 
the viaduct would not break down. 

In order to obviate the use of staging in constructing the 
pier, a “Titan” has been designed, consisting of three 
steel cantilevers projecting 120 ft. beyond the end of the 
pier. Steam travelling cranes would work on the canti- 
levers, lifting the concrete blocks, and lowering them in 
position in the walls of the pier. At the ends of the canti- 
levers would be suspended tbe pneumatic coffers for getting 
in the foundations, and between them materials for the 
foundations are to be carried to the tubes leading to the 
coffers. The whole is arranged so as to be capable of being 
run back behind the parapet of the pier in bad weather, 
the tubes of the coffers being removed, and the coffers 
remaining at the bottom. These proposals for dispensing 
with the staging are merely tentative, and in no way 
affect the design of the harbour. The idea was worked 
out by Colonel Clarke in consequence of an objection being 
raised to the use of staging on the grounds we have men- 
tioned. Boulogne is certainly more exposed to heavy seas 
than Dover, where staging has been used without much 
risk, but it is much less’ exposed than Alderney, where 
staging has been successfully employed. 

The ferry steamers which Colonel Clarke proposes to 
employ are to be 400 ft. long, and to draw about 12 ft, of 
water. They are to have covered deck cabins fore and 
aft, each about 85 ft. by 35 ft., with a bridge or promenade 
over the central portion 140 ft. long. The vessels are to 
be propelled by paddle wheels, each driven by separate en- 
gines, and to be fitted with rudders both at head and stern 
toavoid having to turn. It is not proposed to carry trains 
on these vessels, although goods trucks or luggage vans are 
to be conveyed across if necessary. This, however, will 
depend upon the arrangements made on the English side of 
= with which the design under notice does not 

eal. 

The reason why Boulogne was selected as the site for the 
proposed harbour, was that it is in the line of the shortest 
route, measured by time, between London and Paris. The 
distance to be traversed between the two cities by way of 
the proposed harbour will be by rail 238 miles, and by 
water 29 miles, whilst by way of Calais the distance is by 
rail 262 miles, and by water 26 miles statute. The 
Boulogne route would thus save 21 miles over that by 
Calais, whilst the water passage would only be 3 miles 
longer than that to the latter town, a difference which the 
large class of steamers proposed to be employed would 
render immaterial. It is intended to terrace the cliffs 
facing the sea, so as to render them available as building 
sites, the materials thus obtained being employed in the 
construction of the harbour. An unlimited quantity of 
good building stone can be obtained at Boulogne in close 


proximity to the site of the proposed harbour, and te 
foundations for the works are—so far as can be asce , 
—excellent. ‘ 

As regards facilities for internal communication, it ig 
be observed that a railway is at present being made b 
Boulogne and St. Omer. It is a double line, and is exp 
to be finished as far as Wizernes by the end of the present” 
year. The section between that place and St. Omer, how. 
ever, will occupy some time longer. The line is being made _ 
by the Nord Est Company, but it is to be worked by the 
Nord. When this line is opened, Boulogne will be the best — 
port for international communication, inasmuch as it i 3 
much nearer Paris than Calais, and will be almost as nese _ 
Lille and the north by rail as Calais. A further extension 
of the line to Armentieres is in contemplation. 

With regard to the question of the silting up of the har. 
bour, it is certain that all harbours on the Pas de Calais are 
exposed to this risk, and the subject has accordingly received 
careful consideration. The mouth of the harbour has been 
placed in deep water, where the movement of sand is 
and it opens in a direction coincident with that of the pre- 
vailing current. The proposed viaduct will allow of the 
free passage of the current which will thus pass round the 
outside of the harbour, and be directed by the arms which 
form its mouth across the entrance, which the meeting 
currents will scour and possibly deepen. Provision is also 
made for allowing the tide at a certain height to flow com. 
pletely through the harbour, when any sand that may have 
accumulated will be disturbed by an agitator and carried 
away with the stream. Some accumulation of sand against 
the outside of the quay which forms the southern side of 
the harbour may be expected to occur. But as it is not 
intended to use the outside of the quay as a landing place 
for vessels no harm will result from this. It is calculated 
that the works could be completed, so far as to be useful, 
in less than five years. It should be mentioned that Colonel 
Clarke has no interest in promoting the scheme; it is 
simply his contribution to the attempts to solve the problem 
of international communication. 
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NOTES FROM THE SOUTH-WEST, 

Swansea Water Supply.—A meeting was held at Swansea, 
on Monday, with reference to a Bill for which it is proposed to 
apply for Parliamentary powers for procuring a further supply 
of water by the construction of another reservoir. The chait 
man (Mr. Alderman Brown) explained the provisions of the 
Bill, and the objects sought to be obtained. The Bill, he 
said, provided for the borrowing of 80,0007. and the con- 
struction of a new reservoir at Blaenantddu, leaving the 
water rights on the Lliew and the Llan as in the last Bill 
On the motion of the chairman, a resolution was passed 
giving the Town Council full power to act in the matter as 
might be deemed most advisable. 


Railway Extensions at Portsmouth—The London and” 
South-Western, and the London, Brighton, and South Coast 
Railway Companies have a Bill before Parliament for aa 
extension of their line from Landport to the waterside at 
Portsea. The local authorities having obtained a locus 
standi for the protection of the interests of the public, a con- 
ference took place between their committee and the rej 
sentatives of the railway companies, when some modi 
tions in the scheme were agreed upon, which will, it is 
understood, result in the withibewel of all opposition. The 
Admiralty and the War Department had previously given 
their consent. 


Newport-Abercarn Black Vein Steam Coal © 
(Limited).—This company is stated to have floated its 
capital. More shares were, indeed, applied for than were 
available for allotment. 


Devonshire Minerals.—A rich lode of manganese ore has 
been discovered at North Malton, about 12 miles from Barn 
stable. The lode lies within a few hundred yards of the 
Devon and Somerset Railway, which will be opened in June, 
The discovery has excited a good deal of interest in the 
neighbourhood, and explorations will probably be made ia 
other directions for manganese and iron. 


Newport Joint Railway Station —Mr. Swarbrick, general 
manager of the Great Eastern Railway, the umpire appownte 
to decide upon the site to be selected for a joint railway 
station at Newport has visited that town for the purpose 
taking evidence. It is understood that the corporation 
Newport and the Sandown and Newport ee are in 
favour of the rr station, while all the other 
companies are in favour of the present Cowes and Newport 
Station. dé 

Llynvi Iron Works.—A new puddling mill was started 
the Liynvi Iron Works on Baturday. The machinery 
worked extremely well. Among those present were Mr. 
J. Colquhoun, manager; Mr. Strain, mining agent; Mr. 
Jones, forge manager, &c. 

A Welsh Opinion of the Coal Question.— Messrs. Tellefsen 
Holst, and Wills, of Cardiff, observe in their circular: fo 
| cause of the present high price of eval is a comparatively 

slight stoppage of the natural increase in the output. i 

we consider the fabulous growth in our coal trade, ani a 
| flect that in 1836 the entire quantity of coal raised in G 4 
| Britain was only 3,600,000 tons, and that in thirty baer 
has grown to the enormous quantity of about 120,000,000 
annually, the wonder is, that the pinch did not come — : 
The cure is being effected slowly but surely. Men from 0! : 
fields of labour are turning their attention to coal cutting} 
agricultural labourers, artisans, and even sailors, are Com 
attracted by the high es earned by the colliers. au 
sumers are also doing much to limit the evil by being lliery 
economical in their consumption. Added to this, per 
proprietors are opening up new pits as well as 0 








which, when prices were lower, could not be worked at # 4 


profit. 








j\ 


ENGINEERING, Masca 28, 1873. 





THE VIENNA UNIVERSAL EXHIBITION; SECTIO 























ION OF CENTRAL ROTUINDA 


(For Description, see Page 220.) 
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CENTRAL ROTUINDA AND END ELEVATION OF TRANSEPTS. 


Description, see Page 220.) 
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AGENTS FOR “ENGINEERING,” 
MasCHBSTEE : John Heywood, 143, Deansgate. 
saseow: William Love. Ages 
ce: Lemoine, 15, Quai Malaquais, Paris. 
puascs: Lome silly, 49, Rue du Pont Neuf, Brussels. 
-_ Spats: Van Nostrand, 23, Murray-st., New York. 
“— Kellogg and Co., 72, Broadway, New York. 
‘ apr gers, 47, Nassau-street, New York. 
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; MR. PLIMSOLL’S BILL. 
THe noble work to which Mr. Plimsoll has devoted 
mself in his endeavour to abolish the abuses which 
; a crept into our mercantile marine, is one which 
- ee the encouragement and support of the 
ountry, and heartily has the country responded to 
—— and energetic appeal. The issue of a 
lee in mission to inquire into the ease, to col- 
a nee as to the practices which prevail 
pe ng sion and unseaworthy ships to sea, 
legis es y the data upon which to base sound 
ee ation, is the first and most important result of 
ome which has been edie to bear upon 
that ee in the matter. But it is evident 
iinenien ours of the Commission cannot result 
Quite the “e legislation this Session, and we can 
ba re Mr. Plimsoll’s horror at the thought of 
= “. ~ go through another winter as dis- 
alleviate te € last without making an effort to 
of lemediat, sufferings of our seamen by some kind 
Which shel legislation of a provisional character, 
: » at least, remove some of the most 


n abuses until the fruit “89a 4 
can be f ally wether 8 of the Royal Com 


hi 





To do this is the object of the Bill which Mr. 
Plimsoll has just laid before Parliament, and to that 
we shall for the present confine our attention. 
This Bill consists of three parts, one to provide for a 
universal survey of shipping, the second to prevent 
deck-loading, and the third prescribing a load-line, 
with stringent clauses to prohibit the overloading 
of ships. ‘These are undoubtedly the most crying 
evils to be attended to, and for this reason we hope 
Mr. Plimsoll will sueceed in getting his measure 
through Parliament this Session in a form which 
will, to some extent, achieve the objects desired. 
In the Bill before us there is evidence of much care 
and thought, but it also contains very grave de- 
fects, and in the remarks we offer upon it our de- 
sire will be to assist in the removal of those 
defects, and in no way to obstruct the passage, 
through the House of Commons, of a Biil which 
we believe may be made, in Committee, a useful 
and desirable measure. 

The first point, of course, which suggests itself 
in considering any proposals for placing restrictions 
upon British shipping is whether such restrictions 
would have the effect of driving the mercantile 
marine of this country under foreign flags. This 
has not escaped Mr. Plimsoll’s attention, and he 
informs us that care has been taken ‘to pro- 
tect the interests of British shipowners against 
foreigners for whom we cannot legislate, by making 
their compliance with these requirements a con- 
dition of their entry into our ports” for trading 
purposes. We are by no means sure that this 
difficulty has been met quite fairly in the Bill be- 
fore us, although it is one which must be faced in 
the most open and public manner. From the be- 
ginning of the Bill to the end there is not a word 
said about foreign ships, and the only few clauses 
which can at all apply to them are framed in such 
a way as to leave it doubtful whether the intention 
of the Act is to include foreign ships within its pro- 
visions. This is unfortunate, and will require grave 
consideration before the Bill can become law. It is 
not a small matter to place important restrictions 
on all the foreign vessels which enter our ports, or 
one which can hastily be passed through Parlia- 
ment; yet, without enforcing the provisions of the 
Act on foreign ships, the Bill would be inoperative 
—like too many of the Board of Trade Bills—as 
even respectable shipowners would undoubtedly 
sail their vessels under foreign flags to avoid the 
annoyance always caused by Government inter- 
ference. 

Next, on the subject of a universal survey, the end 
sought after is a most desirable one, but the provi- 


4| sions of the Bill, with regard to survey, are very 


defective, and have been very loosely drawn. They 
simply amount to saying that at some time, before 
any ship, not classed at Lloyd’s or Liverpool, 


9|leaves port, a Board of Trade surveyor must be 


sent for to go on board of the vessel to survey her, 
and that ‘such surveyor shall survey such ship 
accordingly.” If he is satisfied, or rather if he is 
not dissatisfied, he hands a declaration of survey to 
the owner or master of the ship, who forwards it to 
the Board of Trade within four days. The Bill, how- 
ever, leaves us entirely in the dark as to what the 
survey is to be like, although practically it is perhaps 
the most important point in connexion with the whole 
subject. Judging from the form of the declaration 
of survey, given in the third schedule of the Bill, 
which contains evidence as to the certificates of the 
master, mates, and engineers, and as to the state of 
the lights, signals, compasses, &c., it must take 
place very near the time of the vessel sailing. But 
then she would be afloat and the hold filled with 
cargo, so that no surveyor knowing his business 
would undertake to say whether her hull was in 
such a state as to render her seaworthy or unsea- 
worthy, neither would he, except. under glaring 
circumstances, take upon himself to make the 
owner discharge his cargo for a further examination, 
unless he had definite and stringent rules to guide 
him, and knew something of the history of the 
vessel. As a matter of course, then, it would follow 
—and there is nothing in the Act before us to 
prevent it—that the owner of a bad ship, wishing 
to get her to sea, would attend only to defects which 
would come necessarily under the eye of the 
surveyor, and get the more serious ones well 
covered up by cargo before calling for a survey. 
On the other hand, if these surveys are to be 
effective. while not being unduly harassing to the 
shipping interests, an extensive system of registra- 
tion must be adopted similar to that of Lloyd’s, with 
a large staff of trained surveyors, and an elaborate 
system of records concerning the past history of 








the ships, together with regulations as to the nature 
of appropriate surveys, to meet the requirements of 
ships of different ages and characters. Herein lies 
the real point of difficulty. 

Mr. Plimsoll would, of course, say that the 
surveys he requires must be real surveys, and not 
sham surveys. This cannot be done without, in 
fact, creating another Government Department in 
the Board of Trade. Would the Government, on 
the eve of a Royal Commission to inquire into the 
state of our mercantile marine, with a view to 
legislation, be justified in creating a permanent 
staff of officials to carry out the provisions of a 
temporary Bill? Would it even be possible to 
organise such a department to carry out the provi- 
sions of the Act before the Act itself passed out of 
existence, and may it not be’ succeeded after the 
forthcoming inquiry by legislation, requiring en- 
tirely new machinery ? 

Much difference of opinion exists as to the ex- 
tent of the ‘‘ Army of Surveyors” which would be 
required to carry out the provisions of Mr. Plim- 
soll’s Bill, and this was to be expected on a matter 
so much open to speculation. The Board of 
Trade and Mr. Plimsoll differ on this point entirely, 
and the data on which to support either one view or 
the other are by no means so clear as could be 
wished, We have seen the number computed from 
the number of surveyors employed by Lloyd’s, and 
the amount of shipping they have under survey, 
The experience of Lloyd’s is, no doubt, that on 
which the most reasonable estimate can be based, 
but the most fallacious conclusions may be arrived 
at unless the circumstances are carefully weighed 
and considered. It should not be forgotten that 
Lloyd’s is an institution which has been for years 
growing up and expanding with the shipping 
of the country, that they have a perfect organi- 
sation, that the ships surveyed and classed by 
them are voluntarily placed under survey by the 
owners, and that they have to hand, when a vessel is 
under survey, all the reports of former repairs, with 
the details of the build of the ship. They are con- 
sequently enabled to keep well in hand and attend 
to the surveying of their 10,500 ships with a staff of 
75 surveyors. Moreover, the surveyors are, for the 
most part, men of large experience in the special 
duties of surveying, and the bulk of the ships are 
among the best in the country. 

But ms instead of this, that Lloyd’s were 
suddenly charged with the care of an equal amount 
of inferior shipping of which they had no previous 
knowledge or history, it is obvious that their staff 
would have to be very considerably augmented, at 
least for some time, and that it would be years be- 
fore they could again arrive at the maximum work- 
ing efficiency. ‘The numbers of unclassed ships in 
the country may be put down in round figures at 
about 15,000, and this is the quantity—principally 
lame ducks be it remembered—which, in the event 
of Mr. Plimsoll’s Bill becoming law, will be imme- 
diately thrown upon the Board of Trade for survey 
and registration. It cannot fail to be seen that to 
organise a staff capable of performing such a task 
is a matter of serious importance, that it is a work 
of time and expenditure, and one which must re- 
ceive the greatest thought, at least, before it should 
be undertaken, prior to the inquiries of the Royal 
Commission. 

As far as the Bill goes at present, this universal 
survey may mean anything or nothing. It may 
mean a thorough overhaul of every unclassed ship 
every time she appears in port, or it may mean a 
mere formal glance over the vessel from the upper 
deck. The former is a duty so vast that, as we have 
shown, the Board of Trade could not possibly under- 
take it immediately, because, with a hastily-collected 
‘¢ Army of Surveyors,” however numerous they may 
be, the remedy would, we fear, at least during the 
lifetime of Mr. Plimsoll’s Bill, be worse than the 
disease. On the other hand, if the survey is to be 
a mere visit when the ship is loaded, it would be 
useless, and may even be a source of danger. A 
medium course, which shall be practicable, and, at 
the same time, as effective as can reasonably be 
expected from the operation of a provisional Bill, 
ean no doubt be laid down, and its principal fea- 
tures must be embodied in the Bill. This we hope 
to see done before it passes through Committee, 
and we shall endeavour again to recur to the subject 
before that time arrives. ; 

Into the other two points contained in the Bill 
before us, we have now but little space to enter, 
although they require much consideration. The 
question of deck loading is the simpler of the two, , 
and the evils of the present system have been so 
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clearly demonstrated, that we should welcome any 
change which tended to alleviate them, and we 
scarcely know any better method on the whole of 
accomplishing this, than by simply prohibiting deck 
loads. 

The question of fixing a load line for all vessels 
is, like the question of surveying, one of the ut- 
most importance, and also one of the utmost diffi- 
culty. To be done at all it must be done well, so 
as to meet fairly the claims and requirements of 
the different classes of shipping property. In the 
present article we shall not be able to do more than 
refer to one or two points in the provisions contained 
in the Bill with regard to it, and must defer a fuller 
discussion of it to another occasion. The scale of 
freeboard given by Mr. Plimsoll would ne doubt be 
a fair and reasonable one for certain classes of ships, 
but being based simply on the depth of hold, which, 
although it has long been used, is now becoming 
recognised as an unsound basis, it would press un- 
justly on many vessels. Again, no distinction is 
made between steamers and sailing vessels, a point 
of considerable importance, and not the least con- 
cession is made to those vessels which have their 
large engine and boiler-hatches carried up to the 
top of a poop or deck-house. Between two ships 
of the same form and dimensions, but of different 
structure, it puts a premium on the lighter and 
weaker ship by enabling her to carry more cargo. 
An arbitrary load line is fixed for spar-decked ships 
without any attempt being made to touch the diffi- 
cult point as to what constitutes a spar-decked 
ship, a course which would lead to the most obvious 
absurdities. However, these are all matters which 
can be got over, and we have not the slightest 
doubt that the person the most anxious to see the 
Bill rendered as perfect as possible, is Mr. Plimsoll 
himself. We therefore offer him our cordial sup- 
port, and wish him every success. 








THE INTERNATIONAL EXHIBITION 
' OF 1873. 

WuHeEn the first of the series of Annual Interna- 
tional Exhibitions was inaugurated in 1871, there 
were not wanting those who predicted that it would 
prove a failure, and, as a consequence, that the re- 
mainder of the series would never be carried out. 
‘Time, however, has shown such predictions to be 
utterly futile, and the classification of exhibits 
adopted by the Commissioners—and which varies 
every year—has rendered the two previous Exhibi- 
tions not only not failures, but complete successes. 
The time has now nearly arrived when the third of 
these interesting and instructive collections will be 
thrown open to the public. We therefore take the 
present opportunity of indicating, by the light of a 
recent visit to South Kensington, what the general 
arrangements of the forthcoming Exhibition are, 
and what the public may expect to see. It may be 
as well, however, to indicate in the first place what 
the public will not see. As far as at present ap- 
pears, they certainly will not see so fine a collection 
of machinery in motion as was assembled together 
in the galleries in the two previous Exhibitions. 
There will, however, be a greater number of pro- 
ductive processes carried on by means of special ap- 
paratus than there were before. To the public 
generally, therefore, the interesting character of the 
Exhibition will in no way be diminished, although 
to those like ourselves, with whom machinery in 
motion is a chief delight, the forthcoming Exhibi- 
tion may prove a little less attractive than its pre- 
decessors. 

The classification of the past years has again been 
observed, and the exhibits are divided into three 
main groups, with their numerous subdivisions. The 
first division consists of the fine arts, either applied 
or not applied to works of utility since 1863. The 
second consists of manufactures, machinery, sub- 
stances, and processes; and the third comprises 
recent scientific inventicns and new discoveries. In 
the first division we have, as usual, painting, sculp- 
ture, carving, engraving, photography, architectural 
designs, tapestries, &c. In the second the annual 
change is made, and this year we have silk and 
velvet fabrics, steel and cutlery, surgical instru- 
ments, carriages not connected with either railways 
or tramways, substances used as food, and finally 
cooking and its science. In the third division we 
have, or shall have, the usual collection of tangible 
notions, some of which will doubtless prove more 
amusing than instructive. 

The clearest way of indicating to our readers the 
— and arrangement of the various exhibits, 
ill be to ask them to accompany us in imagination 





upon our tour of inspection through the Exhibition 
buildings. Starting from the Royal Horticultural 
Society’s conservatory, and proceeding through the 
west quadrant, we there find food extensively repre- 
sented, together with some of the apparatus used 
in its production and conservation. Passing on 
through the western picture gallery we find one 
room devoted to British exhibits and the remainder 
of the gallery to foreign productions. Proceeding 
downstairs we return northwards through the lower 
gallery. It was here that the fine displays of 
woollen and cotton machinery took place in 1871 
and 1872, and it is here that the machinery in motion 
will be found this year. One room of the gallery 
only will be devoted to machinery used in the manu- 
facture of silk and velvet, the remainder being for 
the exhibition of general machinery and apparatus, 
illustrating various industrial processes. Amongst 
these latter will be seen the manufacture of mustard 
from the seed, by Messrs. Colman; the production 
of macaroni by the Italian firm of Criscuolo, Kay, 
and Co., and the manufacture of aérated waters. 
There also will be seen one of Carr's disintegrators, 
and one of Beaumont and Appleby’s diamond rock- 
boring machines ; but in what connexion this latter 
implement has to be taken with any of the classes 
of this year’s exhibits we have yet to learn. The 
power for driving the various machines will be 
taken as before from portable engines, by various 
makers, placed in the annexes attached to the 
main gallery. 

Returning to the conservatory we commence our 
tour through the eastern portion of the buildings, 
the quadrant of which, like that on the western 
side, is devoted to food and drink, and apparatus 
used in their preparation. Such is the variety of pro- 
visions, confectionery, and appetising accessories in 
this and the corresponding quadrant, that they afford 
the idea of an establishment of the Fortnum and 
Mason class on an extended scale, the real science of 
the matter only being realised as the visitor confronts 
some familiar mechanical apparatus which forms 
a connecting link between raw material and manu- 
factured article, the two serving to illustrate cause 
and effect. Tobacco in its most seductive forms 
is also to be found here, as well as the wines of 
various countries. Besides these there are a number 
of labour-saving machines for domestic purposes. 
From the quadrant we proceed to the eastern pic- 
ture gallery, in the first room of which are being 
arranged a fine collection of paintings by the late 
artists, Phillips and Creswick. Beyond these come 
the Belgian pictures, and finally a collection of 
sketches by naval and military officers. Descend- 
ing to the lower gallery we find, first, a collection 
of ancient and modern utensils used in eating, 
drinking, and smoking. We then have illustrated 
in successive rooms various articles of food and rai- 
ment, the latter being exclusively in silk and velvet. 

In the corridor leading from the eastern gallery 
to what has hitherto been known as the machinery 
annexe, are arranged a series of stoves and cooking 
ranges, fit introductions to the annexe itself, which 
has been transformed into a school of cookery. It 
has been divided into three portions, the centre one 
forming a continuation of the corridor. On the 
left of the corridor is the lecture-room, fitted with 
extensive cooking apparatus, and having a large 
pantry and larder in its rear, The portion on the 
right is to be the tasting room, and is now 
being effectively hung with Pavy and Pretto’s 
paper drapings. {This style of decoration is also 
being applied to other parts of the Exhibition. The 
products of the school of cookery are to be con- 
sumed in the refreshment de ent of the Exhibi- 
tion, so that the public will be afforded an oppor- 
tunity of discussing the highest refinements of 
culinary art. The Belgian annexe, which stands to 
the north-east of the school of cookery, has been 
purchased by the commissioners, and will, together 
with the little Queensland annexe near it, be de- 
voted toa display from the colonies generally, a 
portion of the eastern picture gallery having been 
allotted to the Belgians for their fine-art produc- 
tions as already mentioned. France will have no 
separate identity this year, the fine annexe of that 
country having also been absorbed and laid out 
specially for the show of carriages. The Indian 
Court will again be devoted to the exhibition 
of productions from India. 

There only now remains to be noticed the range 
of galleries flanking the Horticultural Gardens on 
the south side. In the first portion of these 
leries will be arranged a large collection of cooking 
ranges, kitcheners, culinary utensils, and domestic 
labour-saving apparatus. The centre portion will 





be appropriated as before to refreshm 
dining-rooms, whilst the third portion wil 
for the exhibition of carriages exclusively, 4 ey 
ber of carriages and cooking stoves wil] aie te 
placed in various corridors and in odd corner 
the buildings. Judging from the great prepoei” 
ance of these aids to life and locomotion the forth, 
coming Exhibition will probably be distinguished - 
that of carriages and cookery. The Al 

will afford quarters for new inventions, cyt) 
surgical instruments, engravings, lithographs, rif 
tographs, architectural designs, and the like. W 
have as yet made no reference to steel, which vill 
occupy an important position in the Exhibition, and 
for this reason we have reserved the subject for 
special notice. 

The system of rewards will be the same as y 
former occasions ; no prizes will be awarded but a 
medal will be given to each exhibitor certifying that 
he has obtained the distinction of admission to the 
Exhibition. Although dates for the admission of 
each class of objects has expired—except that for 
the admission of conuheane—thew have by no means 
all been delivered. As a consequence, no one 
of the building is in a very forward state, although 
work is going on everywhere. The opening, how. 
ever, is nearly three weeks off, and in that time 
much may be done where no elaborate special ar- 
rangements are necessary, and as a rule these do 
not appear to be very generally required, neither is 
there much complex or heavy machinery, the de- 
mands of which upon time is generally considerable, 
Although machinery of this class will be conspicuous 
chiefly by its absence, still the steel exhibits and 
the great variety of manufactures and processes 
which will be carried on by means of smaller and 
more simple apparatus, will, as already observed, 
fully compensate for this absence, and will render 
the Exhibition of 1873 no whit inferior to its pre- 
decessors in point of general interest. 





THE NAVY ESTIMATES. 

Tue Admiralty programme for 1873-4 is now 
before the country officially, but it contains little 
which has not been known for some months. 
The Fury —an improved Devastation, the build- 
ing of which was suspended in 1871—is to be 
proceeded with at Pembroke ; a new Fury is to be 
commenced at the same place; the Superb and 
Téméraire, broadside ships, are to be proceeded 
with at Chatham ; and, towards the end of the year, 
a vessel of undetermined type is to be laid down at 
Portsmouth. Whether the last-named is to be s 
masted or unmasted ship appears to depend upon 
the behaviour of the Devastation in her coming 
trials. In all, work equal to 6000 tons of shipping 
—or say one first-class ironclad—is to be got 
through. Mr. Goschen also contemplates the com- 
mencement of two more ships next year. If this 
idea be carried out we shall, in 1874, have no less 
than seven ironclads of the largest class under 
construction, though, if building is to proceed no 
faster than during the financial year now approach- 
ing completion, it is evident that at least five years 
must elapse before they are all ready for service. 

Mr. Goschen showed in his speech on Monday 


night how the novel character of the work upon 
the Thunderer and Devastation threw out the cal- 
culations made at the commencement of the = 
piring financial year. Then it was sup oo 
200 men only need be — upon each ship; 


the fact is that nearly 500 had to be employed upon 
each almost continuously. Here were 600 men 
withdrawn from their intended work upon new ships 
to finish vessels which, in the public estimation, 
were finished already. Many more were ee 
through the unexpected heaviness of the que ™. 
quiring to be executed during the year, 
others through the necessity, discovered — 
the loss of the Megera, for overhauling the 
of nearly all the iron ships. The consequence 
this has been a very modest advance during 
year, for which the Admiralty will have to answer 
to a host of critics. . 
For our own parts we are dis to care little 
at what rate ironclads are added to the navy i ra 
now, 8o long as we see the Admiralty coming | 
sound conclusions upon the infinitely —s 
subject of the type of ship to be adop 1a 
Goschen took pains to show, by comparisod © 
forces with those of other powers, that a 
no compulsion to act precipitately. Wen on matt 
say that we agree with him, for this is of Mr. 
into which we entered fully at the ag be- 
Reed’s last attack upon the A ty. 
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lieve we then proved that, thanks to Mr. Reed’s 
own genius and the bold policy of Mr. Childers, we 
now in a position, relatively to other powers, 
— we never occupied before, a position in 
even the idea of rivalry on their part can 
on be entertained. In all the world there is, 
eve, but one fighting ship of the heaviest 
vamated des our own. This is the much 
Peter the Great, whose armour plates, as 

fla, ~ said, are still manufacturing at Shef- 
ead who will probably not be afloat a day 
® Fury, which will be at least as powerful 

ussian copy. Failing the Fury, neither the 
wvaid ~ nor the Devastation need be careful to 
that, havi encounter, though it is not to be denied 
ving been designed expressly to out-do the 
veal, the Russian ship would have just that 
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amount of superiority over either of them (singly) 
which was once upon a time held to be essential in 
an enemy to make him worthy of British powder. 
Though it is probable that the British public, 


which loves a panic, will be indisposed to give the 


First Lord the time he seems anxious to gain (and 
they will be urged to this course by men whose 
object is to force the Admiralty into premature re- 
jection of the Devastation type), it is just Mr. 
Goschen’s plea for time which leads us to believe 
that the Admiralty is taking the right course in 
this matter. It ought to do so, for the First 
Lord spoke on Monday as though personally 
convinced of the safety of the Devastation; the 
Controller, Admiral Stewart, was a member of 
the Committee which characterised her as the 
first-class fighting ship of the immediate future, 





Timber hecd 


and Mr. Barnaby showed himself, by his evi- 
dence before the same Committee, a determined 
advocate of the unmasted turret ship as against the 
great and costly ironclads of the Monarch or Her- 
cules type. Admiral Stewart's testimony to the 
behaviour of the Thunderer during her voyage 
round from Pembroke is of the most satisfactory 
nature, and may well confirm Mr. Goschen in 
the opinion he appears to have formed. Never- 
theless it may be taken for granted that strong 
influences are at work to undo the good effected by 
Sir Spencer Robinson and Mr. Reed, and to induce 
the Admiralty to set the masted, mis-called ‘“ cruis- 
ing,” ironclad before the infinitely more efficient 
mastless type introduced so long ago, and with 


such general approval. 
Next Thursda , on the occasion of Lord Henry 
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Lennox’s motion upon the Devastation, it is to be 
hoped that all the enemies of that vessel will have 
their say, when we shall be prepared to revert to 
the subject, feeling, as we do, that any issue which 
can be raised with reference to the navy, is small 
by comparison with that one, A new type of ship of 
the most potent kind has been discovered. ‘The 
invention is purely English, and purely official, no 
person outside the Admiralty having any share in 
it, so far as we know. ‘The question is, are we, 
knowing of this discovery, to neglect it on merely 
fanciful considerations, and treat it, at best, as an 
adjunct to our resources, or are we to make the new 
type of ship ¢he type of our fighting navy? Is our 
line-of-battle type to be anything but that type 
which is obviously the strongest in battle? We have 
no fear that Devastations will not multiply, but we 
do fear that they may be degraded from their proper 
position in the navy, and placed in the background 
as coast-defence ships, or Channel-service ships, or 
what not. If other powers are rich enough and 
perverse enough to build ships like the Sultan, and 
wasteful enough to send them to worry our trade in 
distant parts, we have no objection to build more 
masted ships to match them—though pretty well 
convinced that we are strong enough in this direc- 
tion already. But we do object to the Superb (for 
instance) being regarded as a more important vessel 
than the Fury, with regard to her part in maintain- 
ing England’s position in the world. We also pro- 
test against the inference in Mr. Goschen’s remark 
that *‘it would be a wrong policy to build ideal 
ships of enormous strength and cost if other coun- 
tries were building vessels so inferior that we could 
meet them with ships very short of the ideal.” ‘The 
inference is, that the ‘ideal ships” (the Devastation 





type) are the costly ships. ‘The fact is, that they 
are the cheaper ships, both to build and to keep up. 
It is the great masted ironclads, which fall so ‘* very 
short of the ideal” in fighting capacity, which are 
the extravagant ships. You can thrash the enemy 
better, and cheaper too, with the ideal ships, than 
you can with those which ‘fall short.” However, 
for the present we are content with the promise of | 
two “ideal” ships out of five, and a strong hope of 
getting a third. | 

Mr. Goschen wisely forebore details respecting 
the ‘New Fury,” and her intended thickness of | 
armour, but we believe we are correct in assuming, 
from one of his sentences, that the ee ques- | 
tion to which we have so often urged attention of | 
late—the placing the coal bunkers at the extremi- 
ties, and dispensing with armour forward and aft of 
the breastwork—is being fully considered at the | 
Admiralty. We have little doubt that a material | 
thickening of the remaining armour will be the re- 
Bult. 

Passing to the masted broadside ships, we note | 
first that Mr. Goschen definitely abandons the 
Monarch type, or masted turret ship, apparently on 
the ground that end-on fire cannot be obtained | 
from the turrets. We are not convinced that this 
is the case, as Mr. Reed prepared an excellent de- | 
sign for such a vessel many years ago, to which, in | 


our opinion, a trial ought to be given. But we | 
grant that the Monarch’s defect in this respect (the | 
Captain had the same) is fatal, whereas the broad- | 
side ships now to be built have all that can be 
desired in the way of end-on fire, It will be re- 
membered that the Audacious class (masted iron- 
clads of less than 4000 tons, chiefly for distant 
foreign service) were designed by Mr. Reed with 
an upper deck battery, which overhung the sides 
sufficiently to allow one gun on each side to be 
trained right forward from a port in the corner of 
the battery. The Superb, we believe, has both 
upper and main deck batteries thus arranged, and 
will consequently be able to fire four broadside guns 
straight ahead—a very remarkable result, doing 
great credit to Mr. Barnaby. Instead of the 18- 
ton guns of the Sultan (who trusts to a bow- 
battery for end-on fire) the Superb will carry 
25-ton guns, or guns as heavy as those im the | 
Monarch’s turrets, An equally improved Monarch 
would probably keep the advantage on her side in 
the matter of weight of metal, but there are some 
unquestionable advantages in the broadside type for 
the cruising purposes for which it is still thought 
worth while to build these enormously costly 
vessels, and we are not disposed to quarrel with it, 
The Audacious and her sisters opened a new future 
to the broadside principle. But do away with 
masts, and you also do away, in our opinion, with 
all excuse for broadside guns. The Superb is to 
have the enormous thickness of ‘a foot of armour 





at the water line,” and a nearly incomprehensible 
paragraph in the report of Mr. Goschen’s speech 
seems to suggest that this has been effected through 
the adoption of the system of coal-tank ends before 
adverted to. But the allusion is not clear, and the 
inference may be wrong. It is certain that Mr. 
Goschen has suffered heavily from bad reporting. 

In the ‘T'éméraire a different principle of arma- 
ment is to be tried, quite new to the English navy, 
though familiar to the French. She will have an 
upper deck battery ex barbelte, with a consequent 
free range of fire all round. Both guns and men 
in the upper battery will be to some extent unpro- 
tected ; but the main deck battery will resemble 
that of the Superb. 








THE SOUDAN RAILWAY EXPEDITION.* 
(Continued from page 212. 

THE upper engraving on page 225 shows the site 
selected at Kohé for carrying the Soudan Railway 
across the Nile. The situation is a favourable one, 
the course of the river being unalterable on ac- 
count of its rocky bed, while the sectional area is so 
large, that the obstruction offered by the piers will 
cause no perceptible increase in the velocity of the 
current. ‘The banks on each side are favourable for 
the erection of the ironwork of the bridge, and there 
is a large extent of cultivated ground in the neigh- 
bourhood, which will produce a large proportion of 
the supplies required by the workmen employed. 
That portion of the bridge spanning the deep water 
channel of the Nile will consist of one central open- 
ing of 262 ft. 6 in., and two side openings of 98 ft. 
6 in., the remainder of the work comprising 26 open- 
ings of 59 ft. each, and the embankment approaches. 
The superstructure of the bridge will consist of 
wrought-iron girders, designed so as to obviate the 
necessity of scaffolding during erection, and the 
foundations will be partly of wrought-iron columns, 
and partly of cast-iron cylinders filled with concrete. 
Stations on the east and west banks will be es- 
tablished at Kohé, and quays will be constructed 
for the accommodation of the traffic in both 
directions. 

In the preceding article we mentioned that the 
surveying party, after reaching the Second Cataract, 
was obliged to relinquish the Dahabeahs, and em- 
ploy instead the ruder native boats, built for the 
Upper Nile navigation. It may be interesting to 
give here some particulars of these boats, the use 
of which above the Second Cataract is practically 
universal, ‘The Nile between the Second and Third 


| Cataracts is almost entirely a succession of rapids, 


and the first hundred miles south of the former 
point present such difficulties and hindrances to 
navigation as to render the use of any other type of 
vessel but the ‘‘ Noggur” out of the question. The 
sharp bends in the channel of the river, and the rocks 
which rise in the middle of the course, which must 
be steered for, and then suddenly avoided, as well 
as the occasional collisions and accidents due to 
failure in high winds, and overpowering currents, 
render absolutely necessary a special build of 


| vessel, which the Nubians have adopted after long 


experience, as the best suited for their requirements. 
Asa rule the Noggurs are about 50 ft. in length, 
16 ft. beam, and 4ft. Gin. depth of hold. The 
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sketch on page 225 and the annexed sections, show 
clearly the form, dimensions and arrangements of one 
of these vessels, The light ribs which are introduced 
contribute but little to the strength of the boat, 
which depends almost solely upon the planking or 


shell, the strakes of which are laid curved, and are 
| spiked diagonally, the spikes being driven from the 


outside of the joints, and clinched within, while the 

* On page 185 an erratum occurred with reference to the 
rise of the river Nile. It should have been stated that the 
rise during the month of July is from 9 ft. 9 in. to 10 ft., 
measured on the Nilometer at the Barrage below Cairo, and 
not at Assouan, as might be implied from the context on the 
page just referred to,—Ep, E. 





joints are made water-tight with rag caulking, which 
is used instead of oakum to save expense. 

The mast is placed a few fect aft of midships, ang 
it stands on a wooden block, but is not stepped or 
morticed into it. ‘The bow is of the spoon or canoe 
form, adopted in all countries where rapid streams 
have to be stemmed, and which enables the veggo! 
to ride over, instead of cutting into the current op 
rapid, The run aft is sufficiently clean to allow the 
water to be easily thrown off, while a large rudder 
9 ft. 6in. in length, moved by a tiller 12 or }3 f 
long, enables three or four Arabs at critical points 
to have the boat under perfect control. The rudder 
is 3 or 4in. thick, built of planks laid crosswise. 
its lower edge is 4 in. nearer the draught line than 
the bottom of the boat. ‘The deck beams are light 
timbers 5 in.X3in. and the after part of the vesse] 
only is roughly planked over, the forward part being 
covered by boards laid down when required. A 
cross beam 16 in. by 7 in. is placed forward of the 
mast, which is lashed to it; three shrouds, or stand- 
ing rigging on each side, together with side and 
back stays and a fore stay, keeping the mast in 
position, 

When shakes occur in the spars or masts of 
the Noggur, there is laced around the spots where 
the wood is so weakened a piece of crocodile-skin 
plenty of which is usually carried on board ; before 
being used, the skin is soaked in water for two or 
three days, until it is thoroughly softened, and as 
the strength of the skin is enormous, weak places 
thus treated are thoroughly protected. ‘The cook's 
galley is in the forward part of the vessel, a plank 
in the temporary deck being judiciously taken out 
to allow the smoke to escape. Cargo is stored 
amidships, and in the case of those boats used by 
the expedition, the personal luggage was placed aft, 
where the so-called cabins also were. As, however, 
it was almost impossible to remain below, the deck 
was made use of, and a 10 ft. tent was pitched on 
board everynight, and struck each morning between 
5 and 6 o'clock. 

The sail carried by the Noggur is about 50 ft. by 
20ft., the two lower sides being laced to yards, 
the-upper one of which is slung to the mast-head 
(which is about 40 ft. from the deck) at about one- 
third of the length of the yard forward, and to the 
after end the braces are attached, the weather brace 
greatly relieving the strain on the yard, and re- 
gulating the position of the sail, which, of course, 
varies to suit the direction of the wind. These 
braces, as well as the back stays, are tightened by 
means of a tackle, the blocks, or rather dead-eyes, 
doing their duty without the use of sheaves, which 
are not known up the Nile. The foot or bottom 
of the boom or yard is usually made fast close to 
the mast, but the position varies with the direction 
and force of the wind. ; 

The sole method of shortening sail employed is as 
follows: At the bottom of the lower yard is lashed 
a cross timber about 3 ft. 6in. long, which forms a 
double lever or Spanish windlass. ‘Two, and some- 
times four, men attach themselves as they best can 
to this apparatus, and wind the sail round the yard 
until it is sufficiently reduced in size ; the sail, when 
furled or wound up, taking a vertical position ina 
line with the mast, when it, of course, resembles a 
top-mast. The large area of sail aloft is doubtless 
employed to catch the breeze coming over banks 
and rocks, which, to a considerable extent, shelter 
the river. : 

The speed attained by the Noggur is not con- 
siderable when drawing 3 ft. Gin. of water, but 
these vessels answer admirably the purpose for 
which they are intended. In sailing on 4 wind, 
they, like the Dahabeahs, are decidedly very faulty, 
but they would doubtless be improved by the intro- 
duction of a centre or lee board, as applied to 
English sailing barges. Being short they are wr 
turned, the position of the mast also facilitating the 
manceuvre. The hull, which may be regarded — 
shell without any framing, is very elastic. It fre- 

in faili »m a rapid, the 
quently happens that, in failing to stem P . 
vessel, perhaps owing to a lull in the a in 
carried helplessly down stream until wen ne 
her progress by a rock. In such a casua ny 
crew display remarkable activity. pore they 
jump overboard, and make for the rock, - o oo 
take up positions favourable for reducing hile the 
pending shock to the drifting Noggur, W pore 
rest of the crew, remaining on the boat, er 
selves equally with poles to the same ond. oa rs 
rally, however, despite all, a collision of are de 
less severity ensues, and it 1s on ~~ « 
vantage of elasticity in the Noggur 15 felt, 
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of contact with the rock frequently bulges 
ull 5 or 6 in. without injury—a result that 
ald be impossible if the vessel were rigidly built. 
- ourse in such a case the seams of the Noggur 
= and water pours in; but the Reis, being 
open, d for these common casualties, is always 
‘ded with a stock of rags, with which caulking 
Posed on upon a large scale, until the leak is 
2 d, and after the contact with the rock ceases, 
atest assumes its normal shape. 
The Noggurs usually carry about 20 tons, or 90 
loads, but their actual capacity is in excess 

They generally make two journeys a year, 
and shortly after high Nile, as after 
February the rapids between the Second and Third 
Cataracts are not navigable for several months. 
The crew of the Noggurs consist almost entirely 
of Nubians. They are well formed, chocolate- 
tinted fellows, several shades darker than the 
Lower Egyptians, slight of build and of middle 
stature, and generally clean shaven, with the ex- 
ception of a 3 in. diameter oasis of strong black 
hair upon the top of the head. Their dress is 
simple and uniform, being composed, in most cases, 
of one large piece of calico adjusted according to 
taste and circumstances, and generally, by reason 
of much use and little washing, nearly of the same 
hue as the wearer. 

Asaresult of necessity and early training, these 
men live poorly and work hard, especially when they 
have to tow their vessel up stream, a labour for 
which they cannot call in assistance from the local 
inhabitants, only the servants of the Khedive enjoy- 
ing the privilege of requisitioning natives. 

In descending the Nile sweeps are employed, 
and timbers, lashed together, are placed on the 
Noggurs, so as to form a framing for outriggers, 
which project 8 or 9 ft. beyond the side, and on 
these rowlocks are fixed. The rowing is effected 
by walking and pulling through, the latter part of 
the stroke is aided by the foot-plank upon which 
the men stand being placed on an incline, so that 
the weight of the body is thrown more directly 
upon the end of the sweep. 

The average scale of remuneration for the crews 
of the Noggurs was, until recently, 25 large 
piastres (a large piastre is worth from 23d. to 3d.) a 
month per man, the Reis receiving 50 piastres per 
month, Latterly, however, the Reis shares profits 
on freight with the owner, and pays the crew in 
certain fixed proportions, so that by this co-operative 
system all have an interest in making quick and 
prosperous voyages. 

The Noggurs are built principally at New 
Dongola, Berber, and Khartoum ; they last, on an 
average, save casualties, 30 years. ‘The timber used 
is called by the Arabs Soonoot, and grows near the 
Nile. It somewhat resembles teak in appearance, 
and is remarkable for its toughness, elasticity, and 
endurance. The sails are made from native-grown 
and home-spun cotton, and are manufactured at 
Khartoum and New Dongola. The ropes are also 
of native production, the material used being palm- 
tree fibre; they are a general article of commerce 
in the towns and villages up the Nile. 

(To be continued.) 
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PROGRESS IN BRAZIL. 

Atmuovcn Brazil has been suffering recently in 
some of its chief coast cities, such as Rio de 
Janeiro and Pernambuco, from one of those attacks 
of yellow fever which are incident to, if they are 
not directly produced by, the defective sanitary 
arangements under which South Americans seem 
content to live, still the great South American 
Empire has been steadily progressing during the 

year or two in the adoption and development 

of the principal appliances of modern material civi- 
lisition, A few gossiping details as to what has 
2 passing of late in Brazil will abundantly con- 
the truth of this assertion. For instance, the 
Amazon Steam N avigation Company has contracted 
pact 18,000 tons of materials from England for 
; . Madeira and Mamoré Railway; the first cargo 
° ara in the course of November. The Brazilian 
wovernment is steadily carrying the State Railway, 
wn as the Dom Pedro Segundo, into fertile 
isons which can scarcely fail to profit greatly from 
establishment of railway communication. One 
a contemplated branch lines for which 
te *y8 are in progress, is the Rio Preto, which is 
tun from Barra do Piraby by way of Conser- 
a Phy the banks of the Rio Preto at Santa 
l, in the province of Minas Geraes. Reference 








has just been made to the Madeira and Mamoré 
Railway, and it may be added that, by an Imperial 
decree of January 26, 1872, the Rio Madeira has 
been opened to the merchant shipping of the 
world to San Antonio, the starting point of the 
new line, which is expected to open up some of the 
most productive regions in the world. By the 
same decree foreign vessels are also permitted to 
engage in the transport trade between San Antonio 
and the other ports of the Amazon and Para, and 
goods for Peru and Bolivia may be transferred to 
lighter craft at Serpa, For revenue purposes a 
a custom-house will be established at Serpa, with 
the requisite powers facilitating the clearance of 
imported and exported products. The Minister of 
Agriculture has remitted four tenders for the 
Campinas and Rio Claro Railway Concession to 
the President of the province of San Paulo, and has 
authorised him to deal with the extension as a 
provincial line. The term ‘ provincial line” may, 
perhaps, call for some explanations ; and it may be 
observed that by the terms of recent regulations 
upon the subject it has been provided that a pro- 
vince may grant a concession for a line within its 
limits unless another in a similar direction belonging 
to the State Government is made or initiated by the 
General Government. ‘The spirit of the new regu- 
lations may be inferred from another clause, which 
provides that the General Government shall concede 
railways within a province only when such railways 
are exclusively intended for the service of the 
general administration, or are of natural interest to 
it and the province, or are to connect great centres 
of population to seaports, or can fairly be con- 
sidered as main arteries for the commerce of the 
province. 

Perhaps, however, the most interesting enter- 
prise now in hand in connexion with Brazil is the 
project for laying a direct submarine cable to the 
great South American State from Portugal, a nation 
which may be regarded as its parent. The en- 
lightened sovereign who now sways the destinies of 
Brazil has given every encouragement to the work, 
which is expected to connect South America with 
Europe before the end of next year. We say 
South America, because when once the new 
cable has touched the shores of Brazil it will be 
carried to the Plate on the south, and to Para on 
the north, while from the Amazon it will be 
associated with lines to the United States and the 
West Indies. ‘There seems a fair prospect-that the 
work to which the new Brazilian Submarine Tele- 
graph Company has committed itself will prove 
reasonably successful. ‘The annual value of the 
commerce of Brazil is now estimated at nearly 
40,000,000/., and that of the Argentine Republic at 
12,000,0007. Account, too must also be taken of 
the commerce of Peru and Chili, with which the 
new cable will be indirectly associated by means of 
a great line perseveringly carried across the mighty 
Andes. Moreover, we must not estimate the com- 
merce of Brazil, the Argentine Republic, Chili, and 
Peru, by the importance which it has at present 
attained, since those states may be regarded as still 
almost in their infancy, having regard to their 
enormous extent and their vast undeveloped re- 
sources. The new cable will facilitate the com- 
mercial and general relations of Europe with South 
America, and it will have a tendency to create 
accordingly new business for itself jn addition to 
the existing requirements which it is designed to 
supply and accommodate. Already there is steam- 
ship communication between Liverpool and the 
east coast of South America more than once a week, 
and France and Germany have semi-monthly lines 
in the same direction ; but when once the attention 
of Europe is fairly roused to the importance of 
South American interests and resources, we may 
depend upon it that South American steamship lines 
will acquire considerably more magnitude, and will 
become almost as numerous as those now run to the 
Great Republic of the United States. 

The chief want of Brazil is, after all, population, 
and this it can only increase and obtain with 
rapidity with the aid of immigration from Europe. 
A census which has just been taken of the popula- 
tion of Brazil shows an aggregate of only 10,095,978 
inhabitants for an empire possessing an area of 
1,900,000,000 acres; and it is not at all surprising 
to find the Brazilian Government doing all in its 
power to attract more Europeans—and especially 
more Ex"sh people—to the shores of Brazil. 
Hitherto, the Brazilian authorities do not appear 
to have met with entire success in the development 
of their immigration policy, some of the English 


immigrants having endured sufferings after their 
arrival in Brazil—sufferings which are attributed to 
the neglectful indifference, or the clumsy adminis- 
tration of some Brazilian officials. This is, of 
course, greatly to be regretted, as undeserved dis- 
credit is cast, Imconsequence, upon the whole nation 
as an emigration field. However, Brazil will 
survive any temporary checks or disappointments 
of this kind, destined, as it evidently is, to become 
the home, one day, of 50,000,000 or 100,000,000 
human beings. During the 50- years which have 
elapsed since the declaration of Brazilian indepen- 
dence a oe advance has been made in the deve- 
lopment of a powerful Brazilian nation, but still 
greater progress yet remains to be achieved, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRovGeH, Wednesday. 

The Cleveland Iron Trade.— Yesterday there was a fuller 
attendance on ’Change at Middlesbrough. Scarcely any 
business, however, was done, buyers holding back in the 
belief that prices would be easier. Owing to the fall in the 
Glasgow market during last week small holders of pig iron 
in Cleveland had readily sold No. 8 as low as 115s. per ton. 
The makers, however, took no notice of this, and refused to 
book orders at less than the list quotations, viz., 120s. to 
122s. 6d. per ton for No. 8, and the other qualities at pro- 
sagen rates. There is no change in the manufactured 
iron e. 


The Ironstone Miners and their Wages.—The mine owners 
have not yet received any reply from the miners since they 
stated that they would not give them an advance of 2d. per 
ton. We learn, however, that the men have held meetings, 
and discussed the matter. At present they intend sending a 
circular to the masters suggesting the desirability of forming 
a Board of Arbitration. It is generally believed that the 
men will either systematically restrict the production of iron- 
stone, or will strike. Should they resolve to adopt the latter 
course, they will have to give fourteen days’ notice. 


The Blast Furnace Men of the North of England and their 
Wages.—Y esterday the blast furnace owners of the North of 
England held a meeting at the Royal Exchange, Middles- 
brougb, to take into consideration the application of the men 
for an advance of wages as reported in last week’s ExGInEER- 
Ing. The meeting was well attended, and the matter was 
discussed at great length. The proceedings were private, 
but the following official reply was given to our representa- 
tive: “The meeting having considered the demands made 
by certain of the blast furnace workmen, it was resolved that 
the amount of wages already conceded amount to as much as 
can reasonably be expected, and that as to the extra time 
demanded no change can be made.” To-day we hear that 
the men will not be satisfied with the reply of the masters, 
and it is probable that at some of the works they will send 
in their notices to leave. Should they do so the blast fur- 
naces will have to be damped down. 


The Strike of Messrs. Hopkins, Gilkes, and Co.’s Moulders. 
—The moulders on strike at Messrs. Hopkins, Gilkes, and 
Co.’s engineering works, Middlesbrough, are still idle. The 
firm are advertising for more men. 


The Coal and Coke Trades.—Coal and coke are not so 
difficult to obtain, but the prices are about the same as we 
last quoted. If any of the blast furnaces have to be damped 
down fuel will very soon be plentiful and cheap. 


The Ironworkers of the North of England and their 
Wages.—At the end of this month the arrangement made by 
the Board of Arbitration respecting the wages of the iron- 
workers of the whule of the north of England terminates. 
The ironmasters have held a meeting, and decided that, as 
the trade is in such an anomalous condition, owing to the 
unprecedented rise in the cost of ironmaking materials, 
they consider that it is quite impracticable in the existing 
state of things to adopt a permanent scale for regulating 
wages in the future. They have also agreed that the con- 
dition of the trade does not warrant any advance upon exist- 
ing rates. They are willing, however, to continue the present 
rate of wages tor three, six, or nine months, as may be mu- 
tually agreed upon between the masters and men. The men 
say that they intend asking for an advance, and it is feared 
that the Board of Arbitration will have a more difficult task 
in settling the question than it bas had since its formation. 
While the Board has existed, the wages question has been 
arranged amicably, and there have been no strikes. It will 
be an unfortunate thing if the Board should fail to settle the 
question now, because trade is in an exceptional condition. 








Tue MzssaGerizs Maritimes.—It is proposed to accelerate 
the ‘mails between Constantinople and Marseilles. The 
steamers of the French Messageries Maritimes will, it is 
stated, perform the service without touching at any inter- 
mediate port. The voyage will thus occupy only four days. 


Moymovrusuize Hovse-Coat Coriters.—A meeting of 
Monmouthshire house-coal —- has _= _ at compe 
lery for the purpose of agitating for an advance of wages. 
misting had been weovicusly held for the same object, but it 
was then decided to wait in order to see whether the masters 
would give the advance which the men considered was due to 
them without asking for it. At present, however, the masters 
have taken no steps in the matter. The colliers maintain 
that, according to agreement, 2d. per ton is due to them upon 
every shilling per ton advance in the price of t us 
hope, however, that such advances may not go on ad in- 





finitum.- 
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NAIRN,S ROAD LOCOMOTIVE. 


CONSTRUCTED BY MESSRS. J. AND T. DALE, ENGINEERS, KIRKCALDY. 


YH 
SOY 


SN. 


In our number of November 1st last we published en- | 


gravings and a description of one of Nairn's patent road 
locomotives, constructed by Messrs. J. and T. Dale, of Kirk- 
caldy, and we now give a perspective view of a similar engine, 
showing it as for driving machinery, the road 
wheels being thrown out of gear. As we explained in our 
former notice, the crankshalt—which is under the boiler—is 
extended for the pur of putting on the belt pulley, and 
is supported by a malleable cast-iron bracket attached to the 
framing of the engine. In order to prevent the crankshaft 
extending beyond the frame the eye of the pulley is cast 
upon one side, and the pulley is fixed upon the shaft by 
means of two steel pinching screws. A belt from the eye of 
pulley drives a horizontal spring governor for regulating the 
speed of engine, the spindle of this governor being supported 
upon two light malleable iron brackets bolted on the top of 
tank. The governor works a butterfly valve in the steam 

ipe in the usual way. No parts of engine after coming in 
= hauling loads upon the road or field require to be dis- 
connected or altered for the purpose of driving stationary 
machinery, the pulley and the governor simply require to be 
fixed in their places, which can easily be done in a few 
minutes. Messrs. Dale are now making these engines as 
high as 20 horse power, we believe the largest engines with 
elastic tires ever constructed. A fuller description of these 
engines will be found in our number of November Ist last, to 
which we have already referred. 





FOREIGN AND COLONIAL NOTES. 


on St. es ¢ ——S total distance pierced on 
is great tunnel in February was 128 ft.8in. Of this pro- 
68 ft. 4in. was realised on the north side. The otal 
, nbn ierced at the close of February was 680 ft. 4 in., of 
which 478 ft. 8in. was on the southern side, and the balance 
on the northern side. The eggrogate length of the tunnel, 
when completed, will be 49,733 ft. 

German Coal in Paris.—Itis stated from Essen that the 
Parisian Company for Lighting and Heating by Gas, not 
being able to obtain all the coal which it requiries in En- 

land and Belgium, has just let a considerable contract in 
the Ruhr district. 


Defence of Port Jackson (N.S.W.).—Eleven 80-pounders | 
obtained for the Government of New South Wales from the | 


Imperial authorities have been conveyed across the harbour 
of Jackson to Milson’s Point, on its northern shore, by a 
detachment of New South ,Wales artillery. The guns re- 
main at present at Milson’s Pot, but tenders have been 
a for their removal to Middle, George's, and Bradley 


American Steam Navigation.—The most persistent appli- 
cant fora subsidy during the late session of the United 
States Congress was the Webb steam line between San 
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Francisco and Australia. The public sentiment was, however, 
so strong against the granting of any subsidies, that 
it is hardly necessary to say that the proposition to sub- 
sidise this line failed. The consequence is that the line has 
been abandoned, as its legitimate traffic was unremunerative, 
and the four steamers owned by Mr. Webb and his asso- 
ciates are about to be sold. Negotiations for their pur- 
chase are now being carried on by the Pacific Mail Steam- 
ship Company, the price agreed on being 1,000,000 dols., 
provided the vessels, upon being surveyed, are found as 
noe as they have been represented to be. Disasters which 
ave befallen the Pacific Mail fleet during the last few 
months have rendered the uisition of new vessels abso- 
lutely n Besides making the contemplated pur- 
chase in question, the Pacific Mail Company is also building 
and fitting out some iron steamers on the Tons. 


Railways in Western Australia.—Tenders have been 
accepted for surveys for lines of railway from Geraldton to 
eee, oa from Guildford to York, in Western 
Australia. 


American Locomotives in Russia.—Some experiments have 
been made between St. Petersburg and Laubane with a 
Baldwin locomotive, made to burn anthracite coal. With a 
train of ten cars, it passed over the heaviest gradients at the 
rate of 40 miles per hour; and it burned, in wr | 86 
miles, 62 poods (or as nearly as possible one ton English) of 
anthracite coal. These engines are expected to prove of 
great utility in the south of Russia, where there are un- 
worked mines of anthracite coal, but where very little wood 
can be met with. 


Rail-making in Belgium.—In connexion with tenders for 
rails required for the Belgian State Railways, the Belgian 
Minister of Public Works has published a new cahier des 
charges. An article formerly enforced with regard to the 
conditions upon which rails should be manufactured finds no 
= in the new document, the manufacturer <7 by at 
iberty to make his rails as he pleases, provided they are 
fine-grained, hard, compact, and i not readily break. 


Australian Trans-Continental Railway.— When Sir 
Henry Ayers and Mr. Barrow were in Melbourne in the 


| course of January (on their way to Sydney to attend a con- 


ference of the Governments of Australasia) some gentlemen 
of Melbourne discussed with them the prospects of the pro- 
posed Australian Trans-Continental Railway. Sir Henry 
Ayers stated that a measure would probably be introduced 
in the next session of the South Australian Parliament, con- 
ferring upon the executive power to enter into a contract 
with any one for the construction of the main line, payments 


| to be made in land grants. 


Pig in France.—The total production of pig in France in 
1872 amounted to 1,181,262 tons. This total represents all 


| the pig produced last year in France as well coke-made as 





charcoal-made. The quantity of coke-made pig comprised 
in the return was 1,008,601 tons supplied by 113 blast fur- 
naces. The average daily production of each blast furnace 
appears to have very materially increased during the last 
few years. 


Coal in New Zealand.—A joint committee of the New 
Zealand Parliament, appointed to examine into the position 
of the industries of the colony, has been considering, inter 
alia, the subject of the development of New Zealand coal- 
fields. The committee recommends further exploration 
wherever good reasons exist for believing that there are coal 
seams. The committee comes to the satisfactory conclusion 
that New Zealand ought in a short time to supply its own 
wants, and also become an exporter of coal. 


Cape Breton Coal.—A seam of coal 5 ft. 10 in. in thickness 
has been struck recently in the Gardner shaft, Cape Breton, 
at a depth of 163ft. Further examination is expected to 
identify this seam with the so-called Lorway dirty seam. 

Peruvian Railways.—A line connecting the rich wine- 
growing and agricultural district of Moquegua with the port 
of Ilo has been delivered over to the Peruvian Government 
by Mr. Meiggs. The railways from Arequipa to the large 
interior cities of Cuzco and Puno are being pushed forward 
with energy, the natural obstructions to be overcome render- 
ing the work one of extreme difficulty. When once the level 
plateau, running from Puno to within 60 miles of Arequips 
is attained, the progress made will be rapid. 

Gas at Adelaide.— Adelaide, the capital of South Australia, 
is being effectively lighted with gas. The tender of 
ag ustralian Gas Company has been accepted at 5!. pert 

amp. 

French Metallurgical Industry —MM. Dupont and Drey- 
fus have just sold their important works in the —— 
annexed to Germany at the close of the late war. ™ 
Dupont and Dreyfus are preparing to start a new ind 
establishment in the Nancy basin. ‘ 

Schultz Gunpowder C my.—The Schultz Gunpow' 
Company, of England, has been applying to the Perkiomen’ 
of the Dominion of Canada for an act of ogy ag ot 
enable the company to extend its operations to er 
The powder manufactured by the company 18 com 
largely of wood and sawdust. ; 

Canada Southern Railway.—The last rail of this line br 
been laid. The road is expected to be opened for traffic 
spring. E 

Canadian Cities and Towns.—In 1851, the population, 
Montreal was 57,715; in 1871, it apd gr to 1871; 
Quebec had 42,052 inhabitants in 1851 and 59,699 Tomilton, 
Toronto, 30,775 in 1851, and 56,092 in 1871; Hs ; 
14,112 in 1861, and 26,716 in 1871; Ottawa, 7,760 2 
and 21,545 in 1871. 
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VIENNA UNIVERSAL EXHIBITION. 
TRrais OF AGRICULTURAL MACHINES IN THE FIELD. 
he present volume of ENGINEERING, page 102, we 
as abstract of the special regulations issued by the 
variant Commission with reference to the proposed trials 
s agricultural machines in the field. A number of questions 
a upon the subject have since been received by in- 
md hibitors of agricultural machinery, and we are 


pea FO to subjoin a summary of the answers given by 


ustrian utive : 

Oe ei en and straw-elevators intended for 
Pe at Siebenbrunn may be kept in England until required 
for the actual trial in July, without prejudice to their claim 
fur award of prizes if successful in competition. 

9, They may also be sent to Vienna, but left out of the 
Exhibition, the duty being paid on them at once on arrival, 
and the exhibitor being at liberty to work them in the 
Austrian Empire before the time of the trials in July, so as 
to be on a par with local makers, who have had facilities of 
trial with corn, &c., grown in the country. : 

This is in so far of importance, as rye, which will be the 
principal material for trying the thrashing machines, is un- 
obtainable in England. : 2 ; 

Oats, wheat, and barley will be tried only in small quan- 


Or te jury will have to decide upon the course to be 

and the conditions under which the engine 

sals, and those of the thrashing machines and straw- 

elevators will be held before those made for trial are sent off 
works. 

4 Bahibitors are at liberty to make a door of communica- 
tion, if they desire it, between the space inside of the agri- 
cultural machinery hall, and that outside in the court-yard, 
should such be allotted to the same firm. : 

Exhibitors may also provide free access, by doorways, so 
that visitors can pass freely in and out without leaving the 


5. Machinery other than motive power may also be put 
outside in the court-yard. . . 2 

6. It is allowed to bring special machines for trial to 
Siebenbrunn, and any other machines, now in the country, 
which have already been at work, may be brought forward 
for trial, the jury deciding if the machine so tried is exactly 
a duplicate of the machine in the Exhibition. 

If sent out to remain in bond, like all other Exhibition 

they must remain in the lower part of the Prater 

until wanted for trial. 

Exhibitors can also either send from England, or remove 
from their place in the Exhibition, the machines intended 
for tri 


trial. 

7. Sign-boards may be fixed at any height; but it is de- 
sirable that they should be of black colour with gilt letter- 
i ize, shape, &., being at the option of the ibitors. 

f It is within the competence of the exhibitors of agricul- 
tural machinery to decline sending duplicates to Sieben- 
brunn for trial, and also to run machinery empty. 

Exhibitors declining to send duplicates must have their 
machines which are in the building tried, should the jury 
wish to see them at work. 

Exhibitors who will refuse to permit the jury the trial, in 
the field, of a machine in the Exhibition, place themselves 
hors concours, and will not be considered at the awards. 

The trials, according to the regulations, are arranged to 
enable the jury to appreciate the various improvements. 

The trials are also announced as a test for award of 


To forego the trials would give an advantage to other 
bations to the detriment of the English exhibitors. 

9. The prizes awarded will consist of bronze medals only, 
and diplomas of honour. 








WORKING STEAM EXPANSIVELY. 
To raz Epritor or ENGINEERING. 

812,—I should like to see in your columns a discussion on 
ue question: What is the most economical rate of expan- 
son in marine engines of ordinary types with such pressures 
& are in common use? Theory, of course, points to the 
conclusion that the further expansion is carried the greater 
economy ; but Iam disposed to believe that the efficiency 
which theory would lead us to expect, is not approached 
much more closely at the higher grades than at the lower. 

view ls apparently supported by the following observa- 


more expansively it is used, and the loss from this cause no 
doubt tends to balance the gain from expansion. 

The following practical considerations tend to discourage 
the use of very high rates of expansion. (1) The .greater 
loss in the jackets. (2) The increased cylinder capacity re- 
quired for a given power. (3) The increased strength required 
on account of the greater difference between the maximum and 
minimum strains. (4) The increased ratio of the friction of 
the mechanism to useful work. The problem then comes 
to be, what compromise will give the best results, all things 
considered, and the solution of it will be a valuable contribu- 
tion to engineering science. 


Yours obediently, 
LK. W. 








EXPANSION VALVES. 
To tHe Eprror or EnGInEeERIne. 

Srz,—Will Mr. Thomas Mavnock be good enough to say 
in what particulars the double slide valves he recommends are 
different from those patented by M. Guinotte, and whether 
he considers either of them would be really efficient for 
winding engines working at high pressure and great velocity 
on 86 in. cylinders. 

Of course the changing of “decks” must be taken into 
account in their thoroughly efficient working. 

By inserting this in your next issue you will oblige, 

Yours faithfully, 
March 25, 1874. M. E, 








ROLLING STOCK FOR THE MADEIRA 
AND MAMORE RAILWAY, 

Ar the present time, when much attention is being paid to 
narrow-gauge lines, the two-page —-. of a high-sided 
goods wagon for the Madeira and Mamoré Railway, which we 
publish with the present number, will be examined with inte- 
rest by a number of our readers. The Madeira and Mamoré 
Railway is a line of a metre gauge, at present in course of 
construction in Bolivia by the Public Works Construction 
Company, and a general account of its extent and principal 
features appeared in this journal about a year ago (vide page 
300 of our thirteenth v.lume). The rolling stock, of which we 
this week illustrate an example, has been designed by Mr. C. F. 
de Kierzkowski, the engineer of the Public Works Construction 
Company, and it is, as will be seen, well proportioned for de- 
veloping the capabilities of the gauge. The stock is fitted with 
the arrangement of combined central buffer and coupling 
patented by Mr. C. F. de Kierzkowski, and described by us some 
time since (vide page 14 of our twelfth volume), an arrangement 
which can be very advantageously used on light stock, as by its 
employment the frames of the vehicles are relieved from the 
buffing and hauling strains. We shall in a future number 
illustrate this buffing and draw gear in detail, as applied.to the 
Madeira and Mamoré rolling ‘stock, and we shall then have 
something more to say about it. We also intend on an early 





occasion to illustrate other examples of this rolling stock, and 
meanwhile we subjoin the general specification, which, taken 
in connexion with our engravings, will, we think, clearly ex- 
plain the chief features of construction. 


SPECIFICATION OF HicH-SipED, Low-SipED, AND 
PLatFrorm Goovs Wagons. 


The following Clauses, 1 to 18, both inclusive, relate to the 
whole of the Stock. 

1, Tis contract is to include the supplying, manufacturing, 
packing, marking, and delivering f.o.b. in the port named of the 
wagon stock enumerated in the tender, the whole in strict ac- 
cordance with the present specification and drawings. The 
wheels and axles are not included in this contract. 

2. The contract is to be executed to the entire satisfaction of 
G. Hopkins, Esq., of 30, Parliament-street, Westminster, the 
engineer to the Madeira and Mamoré Railway Company; and 
of C. F. de Kierzkowski, Esq., of 103, Cannon-street, E.C., the 
engineer to the Public Works Construction Company (herein- 
after respectively styled the company’s engineer, and the 
buyer's engineer); or of the engineers for the time being of the 
said Madeira and Mamoré Railway Company and Public Works 
Construction Company ; and wherever the words “ the engineers” 
occur in the specification they are to be understood to refer to 
them and no others. Full powers are reserved to them (or 
either of them) to reject any portion of the work which they 
may consider defective, or not in accordance with specification. 

8. The manufacturers must give reasonable notice in writing 
to the company’s and buyers” engineers when the work is about 














tions of the performances of three compound screw engines, | to be commenced. 
Nol. | No. 2, No. 3. 
Apparent rate SOE 10 6.565 | 13.75 | 74 | 16.75 
= initial pressure lb. persquareinch  ... on ot See 71 77.2 71 73.9 67 
Pressure in H.P. cylinder reduced to L.P. ... ase 11.568} 9.61 9.12 7.94 9.44 6.77 
» LP. io te meee ee eee ee eee eee 
» _ _ total wees wee weeSs wee] 25,678] 18.62 | 22.84 | 15.62 | 20.68 | 11.77 
Pressure equivalent to expenditure of heat lb.perinch ...| 177.4 | 127.06 | 160.48 107.5 | 14838 | 92.6 
Biicieney of steam... sexe nee as nee, =| 145} 0146) 0.142| 0.145] 0.182 0.125 
of efficiency (difference of temperatures—higher tempera- 
Ben) oe nes nee wwe wwe wees! 971] 0.966) 0.971] 0.966] 0.969] 0.962 
Lie. to mpeecion curve constant=| PV1-115 | Py0.981 | Pylilé | Pyosss | Pyl.o7 | pyo.ss7 
Lipp am Pet hour per I.H.P. from di we wes ee] WAL | 142 | 1464] 14922 | 15.1 | 161 
Speed t cubic foot of L.P. cylinder ae " Px 13.6 8.02 14.68 7.49 11.3 5.09 
Piston in feet per minute ... ove eee ove o| 854 | 297.6 435 830 396.5 812 
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on the same plan but-different in size, and worked 

at rates of expansion. It is n to explain 

inferior results obtained from No. 8 were due to 

Which was going on during the whole of the trial, 

ly to any great extent. 

nt wag De does not me that any advantage is 
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4. Power is reserved to the company’s and buyers’ engineers 
to appoint resident ore at the works where this contract 
is being carried on. Such inspectors, as well as the engineers 
themselves, are to have free access at all times to any premises 
in which any portion of work is manufactured, packed, or 
stored; and every facility is to be afforded them for satisfying 
themselves that the materials and manufacture are of the pre- 
scribed quality, and y that all the conditions of this 


have power to require such distinguishing marks to be affixed 
to any —_— of the work they may reject, as will readily 
enable them to identify it. 

5. The manufacturers will be required to furnish for the use of 
the inspectors a complete set of such templates and ganges as 
may be required by them for the amg sae of verifying the 
dimensions of the various parts of the work—these are to be 
substantially and accurately made in accordance with the 
designs and instructions as may be given by the engineers.{ 

The manufacturers will have to supply 10 per cent. — of 
all bolts and nuts, coach and wood screws, required for the 
erection of this 

The manufacturers wil! be required to furnish all labour and 
apparatus required by the engineers or inspectors for the pur- 
pose of testing the wrought and cast iron and steel, the resist- 
ance and range of springs, and also for ascertaining the running 
weight of the vehicles, and generally for making such tests 
and experiments as may be required to ascertain that the vehicles 
fulfil all the necessary conditions, and that the materials used 
are of the proper quality. 

Themanufacturers will also be required to erect all the wagons, 
and to wheel the first -¢$ of each class before being sent 
away. Two pairs of wheels and axles will be sent from the 
makers for this purpose, which two pairs will have to be de- 
livered, at the wagon manufacturers’ own expense, f.o.b, with 
the rest of the stock on completion of the contract. 

The manufacturers will also be required to provide all samples, 
and to pay, the carriage of same to London, if sent up for the 
engineers’ inspection, and further to pay all patent rights and 
royalties, if any are incurred in the execution of this contract. 

6. It must be distinctly understood that the a. | best 
description of materials and workmanship of their several kinds 
will be required, and it will be assumed that the spirit of this 
clause ‘has been. carried out in estimating for such parts, 
in respect of which no special conditions may be specified. 

All wrought iron, where not otherwise specified, must be of 
some “ best best” description, the brand and make of which are 
to be submitted to and approved by the engineers. 

All plates must be capable of standing a tensile strain of 
20 tons per square inch of original area; and the reduction of 
area before tearing asunder must not be less than 15 per cent. 

The L-iron must be capable of standing a tensile strain of 
20 tons per square inch of original area, and the reduction of 
area before tearing asunder must not be less than 20 per cent. 
Rods and bars must similarly be capable of standing « tensile 
strain of 21 tons per square inch, with a reduction of area of not. 
less than 25 per cent. 

All the iron must work well in the smith’s fire at cherry-red 
heat, and bear swaging, drifting, and welding, without materially 
wasting, splitting, or cracking, or otherwise showing unsound- 
ness. The splitting up into laminz, and the appearance in the 
fractures, when broken by tensile strain, of more than 10 per 
cent. of crystalline structure, or either of these defects, will 
render the iron liable of rejection. 

All rolled sections must be perfectly true, uniform and free 
from twist throughout. They must all present a fair smooth 
surface, and be perfectly free from cracks, splits, scoris, imper- 
fect welds, or defects of any description. All bolt holes in joints 
and connexions, which are to be made good on site, are to be 
accurately drilled to template. 

All bolts and nuts for these joints, &c., are to be faced and 
turned to a driving fit, and must be cut full and clear to Whit- 
worth’s standards. The rivets must thoroughly fill the holes 
through which they pass, and must be driven in hot. Whenever 
rivets are in direct tension they must be strengthened by 
partially countersinking the heads and snaps. 
All castings must be tough and close grained, with clean 
smooth surfaces and sound edges, and perfectly free from sand 
holes, scoris, flaws, or other imperfections. 
The quality of the metal must in all cases be such that a test 
bar 3 ft. 6 in. by 2 in. by Lin., placed edgewise on bearings 8 ft. 
pects will not break with a less load than 28cwt., with an 
rved deflection, before breaking, of not less than 4°, in. 
Every precaution must be taken so to fashion similar parts 
that they may be interchangeable. 
Special care must be taken to make all welds perfectly sound, 
and of the same strength as the parts they unite. 
All forgings are to be carefully worked to the exact specified 
forms and dimensions, and finished in a neat and workmanlike 
manner. 
All the timber in the flooring of the vehicles is to be of the 
best pitch pine, and it must be distinctly understood that par- 
ticular care is to be taken to insure that it is perfectly free from 
all knots, shakes, flaws, worm-holes, sap, or other imperfections 
of any kind whatever. 
7. No portion of the work is to be sublet or executed by 
other than the parties named in the tender, without the express 
permission in writing of the engineers ; and it must be distinctly 
understood that should any sub-contracts be so permitted, they 
must be executed subject to all the conditions of this specifica- 
tion, and under inspection. 
8. All the articles must be packed in the most convenient. 
form for stowage on board ship, and to the entire satisfaction 
of the engineers. All packages must be limited to such 
bulk and weight as can be readily handled by ordinary ship’s. 
tackle. All parts liable to be injured in transit by sea must 
protected in the most efficient manner. Bolts and nuts, and 
smaller ironwork, must be packel in strong water-tight cases, 
made of 14 in. deal boards, well bound and fastened together at 
sufficient intervals, with hoop iron carried right round and 
lapped. These cases must not weigh more than 3cwt. All 
joints in cases must be made perfectly ee by means of 
strips of canvas, secured inside by marine glue or other ap- 
proved composition. All bright surfaces must be th ly 
protected to the satisfaction of the engineers. The weights of 
all packages, cases, &c., must be painted on in some conspi- 
cuous place, and each sent separate for shipment must 
also have painted on the initials of the manufacturers, and the 


M. & M. R. 





specification are duly complied with. The inspectors are to 


FS Manufacturers’ initials to be inserted in the triangle. 
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The packages must be numbered consecutively, and are to have 
such other marks as the —- = he we mae 
packages or pieces are too small to have these marks paint 
on, they must be put on metal labels strongly secured with 
The manufa ill be required to pack each wagon i 

manufacturers wi u! o each wagon in 
the following manner, viz. : ” 

1 box to contain the four axle boxes complete. 

1 bearing springs complete. 

1 » ” draw and buffer spring, four buffer guide 
rods, two drag bolts, two drag links, two drag pins and chains, 
and all bolts and nuts, wood screws, and o small spare 
ironwork. 

1 box to contain one complete set of brake gear. 

1 me stanchions for platform 


” ” 


’ 

wa J ” 
1 crate to contain the four axle guards, two plunger plates, 
and eight gusset plates. 

1 crate to contain the two cross bearers. 

2 » -_ head stocks. 
2 ee e sides. 
2 - ea wood planking for flooring. 
1 bundle to contain the two buffer bars, with plungers bolted 


in ee 
bundle to contain the four diagonal tie bolts and two axle 
guard stay rods. 

1 bundle to contain the holding-down strips for flooring. 

Each sole bar to form one package, and to be sent out with 
ends protected. 

Great care must be taken in the marking of these packages, 
and some simple method must be adopted in order to make each 
wagon independent and complete, so as to facilitate their identi- 
fication and collection. 

9. As punctual and rapid delivery is of the highest import- 
ance, in view of the general arrangements for the construction 
of the railway, parties tendering will be required to make a dis- 
tinct and specific offer as the rate of delivery to which 
they will bind themselves, and a substantial guaraniee will be 
required of the manufacturers for the due fulfilment of their 
ey Power is therefore reserved, in the event of delay 
in delivery beyond the time stated in the tender, to deduct from 
the amounts due sums calculated at the rate of 5 
the value of undelivered work for every week’s delay; and in 
the event of such delay exceeding one month beyond the con- 
tract time, | a is reserved to the buyers to cancel the whole 
contract and order the work elsewhere, the manufacturers bei 
then chargeable with any additional cost which may be incurred, 
either in consequence of a rise in prices or any other cause 
} age The manufacturers =“ in +, be held liable 

or any demurrage which may incu in consequence of 
the non-delivery of goods within the contract time. 

10. Payment will be made in cash or by approved bill at 
thirty days, at buyers’ option, against bills of lading, accom- 
[mee by company’s and buyers’ engineers’ certificates of ap- 

rov: 

11. Four invoices and four inventories of contents of all cases, 
pac! &c., are to be furnished to the buyers’ engineer with 
each delivery. The company’s engineers’ certificate will then 
de obtained by him. Until the shipping agents’ and engineers’ 
certificates ll have been obtained, no delivery will be con- 
sidered as = The manufacturers will be required to 
make good, at their own costs and charges, any damage or loss 
that may occur in carriage, previous to any delivery coming 
into buyers’ possession. 

12. Details of the work comprised in this contract are given 
in contract drawings Nos. 10, 10a, 11, and 12. The manufac- 
turers will be required to prepare, at their own cost, any further 
detailed working drawings that may be required by the en- 

i the same to be arranged and the drawings completed to 
Socir satisfaction before commencing the work. One complete 
set of tracings on linen of these drawings is to be forthwith fur- 
nished for the use of the buyers’ engineer, and three more sets, 
embodying any sanctioned alterations, are to be furnished to the 
buyers’ engineer with the first delivery. The latter are also to 
show the system of erection marks adopted, and are to be ac- 
companied by the inventory specified in Clause 11. 

18. All ironwork, with the exception of bolts, nuts, and 
rivets, is to receive two coats of best oil paint of approved colour 
before being sent away. Bolts, nuts, and rivets, and smaller 
ironwork, to be heated and dipped in boiling linseed oil before 
being packed. The are to be numbered consecutively, 
and to have their own weight and the weight they are to carry, 
and the letters M. & M. R. distinctly painted on in some con- 


r cent. on 


spicuous place. 
14. The draw and buffer gear is to be combined and central, 


details of which are given on contract drawing No. 10a. It is 
to be manufactured under patents held by Mr. C. F. de Kierz- 
kowski, 108, Cannon-street, London. The centre line is to be 
2 ft. 2} in. above the rail level when the wagons are empty. The 
whole of the details are to be made in strict accordance with the 
drawing. The central springs are to be made by Messrs. L. 

and Oo., 9, Victoria-chambers, Westminster. The 


Pintireg being taken that these 
holes are drilled and tapped at right angles with the plun 

face, 80 as to ingare te drag bolt being parallel. The abutting 

edges of the buffer bars Plunger are to be planed, and they 

are connected together by two { in. turned bolts. 

rym te ll ah he Ee ge 

in. holes for buffer guide rods and four 1 in. 

accurately drilled to template in the position 

dra’ 10a. The buffer rods are com- 

in. by 4 in., rivetted together in two places 

rivets passing th two distanca 

shown. The ends of these bars are to be neatly forged, 

them with four ? ip. rivets, the 

as shown. The 1j in. 

is to be drilled, and the'pin is to be attached to 


is to be or with 
parts ma per- 
must be Low Moor. 


e W-pattern ; the crown 





in., and the wings 2 in. by 

ey are to be of the best ordshire. All the details are 

iven on contract drawing No. 10a. The welds are to be per- 

fectl sound, and the whole of the forging to be true and free 

from winding. They are to be attached to the sole bars by seven 

# in. turned _bolts fitted to a driving fit, the holes in the sole 
bars being carefully drilled to template. 

16. The axle-boxes are to be made in strict accordance with 
the dimensions shown on contract drawing No. 10s. The cast- 
ing are to be of good tough quality, and perfectly sound and 
free from sand or air-holes, flaws, or defects of any description 
whatever. The letters M. and M. R.are to be cast on in relief 
as shown. The brasses are to be of the best gun-metal of 
mixture approved by the engineers, cast without flaws or defects 
ot any kind, and accurately fitted to the journals. 

17. The bearing springs are to be e from the best spring 
steel converted from genuine Swedish iron, of a brand approved 
by the engineers. Ai details are given on contract drawing 
No. 10a. They are to be made for bearing against wrought- 
iron shoes, fitted to the sole bars. They are to be 2 ft. 9 in. 
centre and centre, and to have acamber of 34 in. when support- 
ing the unloaded wagon. They are to consist of six plates 
34 in. by j in. and a top plate 3$in. by 4 in. The buckles are 
to be 3 in. wide by j in., and are to have a spring pin 1} in. 
diameter, strongly f on as shown. The springs are to be 
tested by loading until all their camber is taken out, and the 
must resume their — camber on the load being removed. 
The maker’s name and year of manufacture are to be stamped 
on the buckle and on the top plate. 

18. The floors are to be composed of planks 7 in. by 2 in. by 
11 ft. 102 in. long. They are to be ploughed in the centre of 
each joint for the reception of galvanised hoop-iron tongues 
2 in. by No, 14 B.W.G. The planking is to be held down by 
§ in. bolts, and holding down strips as shown; the two side 
planks being attached to the longitudinal L-iron with 3 in. 
coach screws from below. The whole of the top, bottom, sides, 
and ends of the floor-boards are tobe machined all over, and to 
receive two coats of lead paint before being sent away. 


\?. =p be 24 in. wide by 
fin. Th 


The following Clauses, 19 to 22 both inclusive, relate 
especially to the Low-sided Goods Wagons. 


19. Fifteen low-sided goods wagons are required, of which 
five are to be fitted with brakes. They are to be built in all 
respects in strict accordance with the contract drawings Nos. 
10, 10a, 10s. 

20. The whole of the underframe is to be composed of wrought 
iron, and all joints and fastenings which are to be taken apart 
for shipment and re-erected in South America, are to be put 
together with turned bolts so that no rivetting will be required 
on site. The sole bars are 11 ft. 11} in. long, and are to be 
built up of one 84 in. by } in. web plate, and two L-irons 3} in. 
by 2 in. by j in.; these are to be neatly rivetted, and free from 
cross-winding throughout. They are also to be sent with the 
spring-shoe rivetted on in 

The headstocks are composed each of two L-irons 24 in. by 
23 in. by § in., bent as shown; the bottom L-iron being carried 
up to bolt the sides too, and one } in. plate which will form 
the end of the wagon. These headstocks are to be sent out 
with t in. corner plates, ¢ in. buffer guide plate, and top L-iron 
2 in. by 2 in. by 4 in. rivetted up complete as shown. 

The cross bearers are com of two L-irons 2} in. by 23 in. 
by @ in., bent as shown, and one } in. plate 4 ft. 34 in. by 11¢ in., 
with two vertical L-irons 2} ia, by by bys by 3 in. at each end 
of the plate; the bottom L-iron is to be carried up to form the 
stay for supporting the sides of the wagon, and the top and bottom 
L-irons are to be connected together at both ends with a } in. 
gusset plate. The top |-iron, where cut away to allow the sole 
bar to , is to have a cover strip 2ft. by 2} in. by 3 in, 
rivetted on with four rivets as shown. The cross bearers are 
to be sent out rivetted up complete, with § in. guide plate for 
buffer, which will also have drilled holes to carry four 1} in. 
= rods, and two square holes to carry 13 in. diagonal tie 


Each underframe will have eight } in. gusset plates, bolted 

on with § in. bolts as shown, The diagonal tie bolts are to be 
1 in. diameter, and the ends are to be neatly forged to the dimen- 
sions shown, and are each to be fitted with a steel gibb, ci-iron 
washer, nut, and check nut. 
_ The buffer guide rods are each to be fitted with two wrought- 
iron ferrules, bored out to fit the 1} in. rod, and must be accu- 
rately keyed on with steel split cottars to the = dimensions ; 
| are also to be held in place by two steel split cotters at either 
ends, Great care must be taken that the key-ways, &c., are cut 
to the given dimensions and — as the whole working of the 
buffer and draw-gear depends upon these rods being keyed up to 
the same length. 

All the bolt holes in the underframe must be accurately 
drilled to template, and the bolts turned to driving fit. 

21. The sides are each to be com of one plate 11 ft. 
11} in. by 11 in. by yy in., and two L-irons 2 in. by 2 in. by } in.; 
the | -iron on the top being rivetted on the outside of the wagon, 
and the bottom L-iron on the inside to carry the floor. These 
sides are to be bolted to the ends and cross bearers by eight §-in. 
turned bolts. 

22. Five of these wagons are to be fitted with a lever brake, 
details of which are given on contract drawing No. 10a. 


The following Clauses, 23 to 28, both inclusive, relate 
especially to the High-sided Goods Wagons. 

23. Twenty high-sided goods wagons are required, of which 
six are to be fitted with brakes. They are to be built in every 
respect in strict accordance with the contract drawings Nos. 
10a, and 10n, and 12. 

24, The underframes will be similar to those specified in 
clause 20, with the following exceptions, viz. : 
pte ante Gotan cea } ag 2} in. by 2pin. by 

carried up the to } e is at each 
shown on contract avioe ihe 12, ial Siapid 
The bottom [-iron of the cross bearers is cut off, and the 
—— rivetted wt gay 

t sides are to t. 2in. high, formed of ,,-in. plate, 
with a doorway 4 ft. 1lin. by 2ft. 6 in., two Lincs, 2. by 





2 in. by } in., running the whole length, the 1 -i 
being iB ba | on the outside of the wagon, sa ae Perea 
iron on the inside to carry the floor, and also to have at the L- 
of dovrway a 2-in. by }-in. bar rivetted on for door to ‘an 
against. These sides are to be bolted to the ends, ang to the 
doorway pillars, with § in. turned bolts. 
_26. The door pillars are formed of L-iron, 2h in. by 23 in, 
in., bent round as shown on contract drawing No, ined 
rmly attached to the sole bar with two §-in. turned bolts, 
27. The doors to be composed of a 2 in. by } in. frame welded 
up solid, which, with the hinge, is to be rivetted to a plate 4 ft. 
1lin. by 2 ft. 6} in. by } in. as shown; the top bar of the frame 
being carried on at each end to make the eyes for fastening 
door. 
28. Six of these wagons are to be fitted with a le 
details of which are given on drawing No. 10a. ie 


The following Clauses, 29 to 31, both inclusive, r 
especially to the Platform Wagons. - 

29. Ten platform wagons are required. They are to be built 
in every respect in strict accordance with the contract drawings 
Nos. 10a, 10s, and 11. 

80. The underframes will be similar to those specified in 
Clause 20, with the following exceptions, viz.: 

The bottom {|-irons of the headstock and cross bearers are 
cut off as shown on contract drawing No. 11, and the stanchion 
socket rivetted on. The }-in. plate of the headstocks will be 
a at floor lever, and two end stanchion sockets rivetted on 
each. 

81. There are to be twelve stanchions 2 ft. 10in. long, 14 in 
by 14 in. at the socket end; 14 in. by fin. at the top. These 
are to be neatly forged to the dimensions shown. 


We also subjoin a portion of the special specification issued 
for the wheels and axles; the preliminary clauses of this 
specification are similiar to those given above, and we have 
not, therefore, idered it necessary to repeat them. 


Special Specification for Wheels and Azles. 

12, The number of wheels and axles required is 220 pai 
They are for a gauge of 1 metre (about 3 ft. 33 in. Engish) 
They are to be 2 ft. 4in. in diameter on the tread when fini 
The form and dimensions shown on the contract drawing No, 6 
are to be strictly adhered to. 

13. The bodies are to be formed of six double spokes, made 
from some brand of * best best” Staffordshire iron, approved by 
the engineers. They are to be 2ft. in. in diameter when 
finished. The spokes and rings are to be 8 jn. wide and fn 
thick, and are to be solidly welded up by y pieces at thei 
junction, and then accurately turned to gauge on their circum- 
ference to receive the tyre; the edges of the rims are also to be 
turned. The bosses are to be 6 in. long and 8in. diameter at 
their centres, tapering at their ends to 7jin. They are tobe 
formed of washers carefully welded together, solidly uniting the 
whole of the inner ends of the spokes, They are to be truly 
bored out to 4 in. diameter to receive the axles. 

14. The tyres are to be of the best mild Bessemer steel, ob- 
tained from a manufacturer to be approved in writing by the 
engineers. They are to be rolled solid, and are to be pe | 
free from all defects. They are to be bored and turned all over 
to templates, so that a uniform thickness is preserved in the 
middle of the tread, and they are to be shrunk on to the body of 
the wheel at a moderate heat. , 

15, The tyres are to be secured to the rims by three 7 in. tap 
bolts, 13 in. long as shown in contract drawing No. 6. Great 
care is to be taken that the thread in the tyre is cut clean 
and fall to the bottom of the holes. Whitworth’s standard 
is to be used. WA 

16. The axles are to be of the best fagoted Yorkshire iron, 
manufactured by the Farnley, Lowmoor, or Bowling Iron Com- 
pany. They are to be 4ft. 9in. long from centre to centre of 
journals. They are to be 4} in. in diameter in the middle, and 
parallel for a distance of 2 ft. 7} in. The part passing 
the nave is to be 4in. diameter. From the inside of the nave 
the diameter of the axle is to increase from 4 in. to 4} in. 
in a length of 2in., as shown on contract drawing No. 6, The 
journals are to be 5} in. long and 3 in. diameter, and must be 
finished correctly to a template, which is to be approved by the 
engineers. 

17. The wheels are to be forced on to their axles by hydraulic 
presenre of 55 tons, and are to be secured thereto each by a steel 

ey lin. by gin. The keyway and key are to be fitted with the 
greatest care, so as on no account to cut into or damage t 
axle between the nave and the journal. The finished turning 
of the tyres is to be done after the wheels have been fixed on 
their axles, care being taken that the wheels and axles are not 
subjected thereby to torsion. The centres on which they are 
turned are to be left in the ends of the axles. r 

18. It is to be distinctly understood that the materials 

ker are to be pure 





tive materials stipulated for have 
actually used throughout the contract. 

19. The name of the maker, year of manufacture, 
brands of iron used, the name of the maker of the 
axles, aud the initials M. and M. R. are to be 
stamped on some conspicuous part of every wheel, axle, 


tyre. 
70. The journals are to be ed from rust by s costing 
of white lead, and they are f to be well wrapped in canst 
secured with wire and pieces of wood, to the satisfaction 


engineers. : 
21. The manufacturers will be required 

accurate sets of male and female templates of 

mediately on receiving the order, and 

turned until one set has been returned ap 

ie manufacturers will be — o- C 

the works where the carriages an 

ae irs of wheels and axles complete, to mount the 

vebicles, 
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ted in a previous number of this series 
sesoe thet a reasons, both architectural 
and technical, conspired together to cause nume- 
changes in the original design of the Great 
Seandes The present article will be taken up 
with a complete Specription of the ironwork of the 
building, a8 it was actually executed, and the 
reasons for each change, where change occurs, will 
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line of that system, showing, at the same time, 
how it influenced the weight of each portion of the 
ironwork ; a detailed description of the scaffolds and 
special tools employed will be reserved for a future 
occasion. 

For the erection of the columns a strong cir- 
cular scaffold, 8 metres high, was provided, which 
encircled the entire Rotunda. From the floor of 
this scaffold were suspended sixty-four powerful 
screws, viz., two to each column, These latter 
arrived in segments, the heads coming first, and 











for each complete revolution of the levers through 
a distance equal to the pitch of the screws. This 
operation was continued till the column heads were 
raised high enough to allow of the next segments 
being pushed in underneath, and rivetted to them. 
The wrought-iron brackets were then removed 
from the heads, and attached to these second seg- 
ments, the screws being lowered so as to allow of 
the links being attached to the brackets in their 
new position. The operation of lifting was thea 





repeated just as before, till the third segment could 
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be amply stated. The princi 

: t principal architectural al- 
= With the consequent changes in the iron- 
they ve already been given, especially so far as 
re hear to the columns which support the roof, 
will be remembered 
Ppl important 
tider safe and 
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reasons, was allowed free choice 
of erection which he might con- 
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of 
be as well 


ce 


other e tious; and, as nearly all the 
ae m the original were caused b 

es of the system which he adop 
to give a short account in out- 





that the contractor, for | gall 





the bottom ents last. The heads were then 
P in position on the concrete foundations, and 
were bound together by the wrought-iron girders 
which form the supports for the t interior 
ery running round the base of the cone, To 
the outer sides of these segments were bolted stron 
wrought-iron brackets, to which were fasten 
links suspended from the above-mentioned screws. 
All the sixty-four screws were then turned simul- 
a 
column heads, 


means of long wooden levers, the 








of course, following them, and rising 
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the whole of the 


be thrust in, and in this wa 
the mean time an- 


columns were put in place. A 
other great circular scaffolding was being t 

in the centre of the building, and was made wide 
and high enough to allow of the platform of the 
great lantern being built upon it. When scaffold 


and platform were completed, the radial girders 
wens duomgiut in se ts into the interior of the 
building, and were ited and rivetted 


ne 
on the floor, every one exactly taleininth the 
position which it was eventually to occupy. They 
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were then raised, each in one piece, by means of 
cranes, to the required height, their up ends 
being rivetted to the ring platform, while the lower 
extremities were made fast to the column heads. 
Thus much of the description of the erection is 
sufficient for our present purpose, which is to show 
that the system adopted caused a vast waste of 
material 


Referring to the columns, it will be seen at once 
that, as the screws employed in the lifting them were 
attached to their outermost sides, and as, also, the 
centre of gravity of each column could by no pos- 
sibility coincide with the centre of the screws, but, on 
the contrary, lay beyond them in a line joining the 
screws with the centre of the building, it is manifest 
that each column, during the act of lifting, had a 
tendency to tumble inwards, its head describing an 
arc about the point of attachment of the brackets 
with the linksasacentre. This tendency to tumble 
inwards was opposed by the stiffness of the girders 
binding all the columns together, but then another 
evil arose, for the pressure of the screws upon the 
brackets projecting from the lower ends of the 
columns, caused these latter to bend outwards, and 
as this tendency was foreseen, it was necessary to 
provide against any ill effects by giving the columns 
extra stiffness and strength over and above that 
which was necessary when once they were in place, 
and when acting merely as supports loaded by the 
dead weight of the roof. The consequences of 
these changes in the mode of erection, and in the 
architectural arrangements, may be summed up by 
stating that the weight of the columns was consider- 
ably more than doubled. But the ill effects did not 
stop here: it will be shown hereafter that the extra 
weight of the columns was the cause of a consider- 
able increase in the strength, and consequently in 
the weight of the superstructure. 

Turning our attention next to the radial girders, 
it will be remembered that, according to Mr. Scott 
Russell's original plan, they had only to play the 

rt of stiffeners to the cone, and exercised no other 
independent function whatever. Now, however, 
all this was changed. The girders have been made 
up in one piece on the floor, and lifted thus into 
their final positions, and having then been made 
use of as a scaffolding, by means of which the cone 
was built up, it is at once evident that they had to 
be made strong, and stiff enough— 

1. To bear their own weight when standing inde- 
pendently in position. : 

2. To carry the movable timber scaffolds which 
were hung to them for the purpose of erecting 
the cone, as well as the necessary workmen, tools, 
and material. 

3. To withstand the strains transmitted through 
their upper ends by the weight of the unfinished 
truncated cone below. 

In consequence the light stiffeners of the original 
plan, whose bottom flanges were the roof itself, had 
to be transformed into ponderous independent 
girders, with bottom flanges added to them, and 
with top flanges and webs of greatly increased 
strength. ‘The weight of this portion also thus be- 
came doubled, and caused at the same time other ill 
effects, for as the thrust inwards of these girders 
had to be taken up, or balanced by the resisting 
power in the great lantern platform, and as the 
weight of the girders was so considerably increased, 
it is clear that extra metal had to be put into the 

latform in order to reduce the stresses to their 
ormer intensity. ‘n fact, the extra thrust thus 
generated, was provided for by the addition of a 
separate ring connecting the upper extremities of 
the radial girders. 

Let us now consider the effects of these three 
separate increments of weight, in the columns, the 
radial girders, and the great lantern platform, on 
the coping ring surmounting the column heads, at 
the base of the cone. It was stated in the fourth 
article that this ring had not only to take up the 
thrust outwards of the cone and its stiffeners, but 
had also to be strong enough to carry suspended 
from it any one of the columns whose foundations 
might sink. Now we see that the thrust outwards 
was tly increased by the extra weight of the 
redial girdean; while the work to be done by the 

i ing a column, was more than doubled, 
t of the column itself was, as has been 


ring, in 
for the weig 
stated above, more than doubled. Consequently 


this ring, too, had to be vastly increased im weight, 
in fact it was made into a regular a 
between the first and 
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for the rings, which, it will be remembered, were 
formerly mere tri lar brackets, were now en- 
larged into wt ny a Lee or bulkheads, occu- 
ying an entire cross section of the box ring. 
Bynilar changes to those mentioned above had, for 
like reasons, to be introduced into the roof of the 
t lantern, and when it is remembered that the 
gallery, 1050 ft. long at the heads of the columns, in 
the interior of the building, was an afterthought of 
the architects, not included in the original estimates 
of the engineer, it ceases to be a matter for sur- 
prise that the total weight of the construction was 
nearly doubled. 

We will now describe the principal portions of 
the ironwork in detail, beginning with the columns 
which support the roof.* The latter are, for reasons 
which have been before explained, box-shaped in 
section, their dimensions in French measure being ; 
height along central axis=24.4 metres, depth= 
3.05 metres, and width=1.24 metres. It must 
be remarked that the boxing is not continuous 
throughout, for seven bays or openings are 
left in each of the 3.05 metre sides. The 
dimensions of these openings are 1.806 X 1.798 
metres. Each column is stiffened by eight angle 
irons, which run from the foundation plate to the 
head, viz., one in each of the four corners of the 
box, and one skirting each edge of the openings. 
There are sixteen bulkheads of angle-iron lattice- 
work put in as horizontal stiffeners, viz., one bound- 
ing each horizontal edge of the bays or openings. 
These principal bulkheads occupy the whole hori- 
zontal section of the box, but in addition to them, 
there are fourteen lesser ones, also of angle-iron 
lattice-work, which are situated generally at the 
middle of each of the bays, and occupy only so much 
of the section of the box on either side as is left 
over, after the central portion of the sides has been 
removed to form the opening. The head and foot of 
each column are made stiffer than the remaining 

ortion, the former by being boxed in completely 
or 3.437 metres measured along the central axis, 
and by the addition of a central diaphragm 1.06 
metres deep, while the latter is not only completely 
boxed for the first metre in height, but is also pro- 
vided with two transverse vertical plate bulkheads 
which reach from the foundation plate to the bottom 
edge of the first opening. On the sides of the 
columns at a height of 14.1 metres from the foot are 
—_ plate-iron brackets which serve as springings 
or the arches, which form such a prominent 
feature in the decoration of the interior of the build- 
ing. The head of each column is inclined upwards 
and inwards at an angle of 30° 44’.428, and the 
angle between the cone and the inner side of the 
column is rounded off by means of a curved plate 
bracket. All the plates are 10 mm, thick, with the 
exception of the foundation plate which is 13 mm. 
The angle-irons are 0.1X<0.1x0.013 metre, and 
wherever practicable they are made up in lengths 
of rather more than six metres. The rivet holes 
are invariably 18 mm. in diameter. ‘The hori- 
zontal joints of both plates and angle - irons, 
though in compression, are rivetted, as a precaution 
against bad workmanship, on the supposition that 
all the strains would be transmitted through the 
rivets. It was fortunate that this precaution was 
taken, for workmanship in Germany does not ap- 
proach the English standard of accuracy. 

We next come to the great coping or tension 
ring which surmounts the heads of the columns 
binding these latter together, and serving not only 
as a wall on which rests the lower edge of the cone, 
but also as the final resistance to the outward 
thrust of the roof. 

The vertical section of this ring is box-shaped, 
and its dimensions are : 

metres 

Length along central axis 329.26 

Top and bottom sides of box 8.548 

Ends of box each ... ose ove = 1.524 
The bottom of the box consists simply of the lowest 
ring segment of the cone (see the illustration on the 
preceding page). The upper side is also the lower 
segment of an exactly similar and el cone, the 
two remaining sides stand at right angles to the 
roof, and are consequently, the lowest segments 
of two cones pointing downwards, whosé apices 
lie in the same vertical line with the apex of the 
original, and whose angles of slope are the com- 
ts of the angle of slope of the original. 
may therefore be called ee penpen Ange 
All four sides of the ring girder are available in 


* A two-page ing the constructive details 


of these coleman, will appear in our next number. 








taking up the tension generated by the outwan 
thrust of the roof, while only the two shorter sides 
play the additional part of walls. Each segment of 
the girder between two columns is stiffened by 
three radial bulkheads of the same a8 the 
section of the box, and over Gocsanasdeaane 
the lower ends of the radial girders fulfil a simile 
function. The two ——— at the main azis 
of the building are sti than the others, for 
it will be remembered that here, the two radial 
girders have no columns to rest on, and conse. 
quently rely: for support at their lower ends 
on the rings standing at right angles to the roof 
This extra stiffness is given by simply adding 4 
third ring segment to the two already exi 
This latter ring is situated exactly over the centre 
of the columns, and more than supplies the extrs 
carrying powers needed. Manholes closed by doors 
to admit painters and repairers, are provided in 
the upper side of each segment of the box, while 
similar holes, though without doors, are formed in 
each of the stiffening bulkheads, 

All the joints of each of the four sides which lie 
in vertical radial planes are made flush, and are 
rivetted with double covering strips, and fourfold 
rows of 18 mm. rivets pitched 100 mm. apart; the 
circumferential joints of the lower side are, how- 
ever, in compression, and have merely single strips, 
and rivets oy at 140 mm. The joints in tension 
in each of the four sides are so arranged as to 
break joint in the manner usually practised in boiler 
making; for example, the plates in the lowest of 
the two rings standing on the columns have not 
got their joints in the same vertical radial plane, with 
these in the upper ring, and similarly the junction 
of the two plates in the lower side of the bor 
corresponds with the middle of a plate in the upper 
side; the same arrangement holds good with the 
circumferential angle irons. The plates in the 
upper and lower sides of the box are 12 mm, in 
thickness. while those in the two other sides, and 
in the bulkheads, are 13 mm. ‘The covering strips 
are 8 mm., and the angle irons are for the most 
part 0.10x0.10x0.013 metre. All the rivets 
are 18 mm. in diameter without exception. All the 
stiffening rings of the lower cone, with the ex 
tion of the uppermost one, are like the two just de- 
scribed, simply the lowest ring segments of so many 
complemen cones. Otherwise there is nothing 
remarkable about them, for they are ordinary 
flanged plate girders, whose lengths are governed 
by their position on the cone, and whose depths are 
so arranged that each ring can fit between the top 
and bottom flanges of the tapering radial girders. 
Their bottom flanges are rivetted only to every 
second plate of the cone, the three spaces be- 
tween the flange and the remaining plates 
left as passages for the rain-water which woul 
otherwise accumulate in ring pools at the foot of 
every one of these girders. Each segment of the 
ring between two radial girders is provided with 
three triangular brackets to strengthen its hold on 
the cone. The top ring which, together with the 
platform of the great lantern, forms the final resist- 
ance against the inward thrust of the roof is different 
from the other rings in being cylindrical in shape, 
that is to say, instead of standing at right angles 
to the slanting side of the roof, it stands verti- 
cally upwards, making an obtuse angle with the 
latter. It is also stiffer than the others, for it 
has to take up a considerable compressive strain. 
It is 0.903 metre in depth, of which amount 0.213 
metre rises above the level of the platform. Where 
the flooring plates of the latter intersect the ring, 
it is stiffened by four angle irons arranged in the 
form of a Greek cross : 


lies in each corner 
The lower flange 8 
ron, and two 0 

serve to connect the 


that is to say, one angle iron 
formed by the intersection. 
formed of one large angle i 


angled t plates, which 
ring with the cone thus : 


‘The dimensions of this last angle iron sre 0.18% 
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d the rivets employed in it are 23 mm. 
0.13 = The other angle irons are 0.10 x 0.10 
os metre in dimensions, the plates are all 
= thick, and the remaining rivets all 18 mm. 
ae from the ring to the radial stiffeners it is 
ao te observed that these latter are simple 
plate girders, inclined in position, and 
ing in shape. For the most part their lower 
ee rest on the heads of the columns, and 
their upper énds terminate in the cylindric ring 
‘ust described. The lowermost segments contained 
within the coping ring are oblong in shape, but 
the remaining portions taper from a depth of 1.524 
metre at the columns to a little more than half a 
he top. 
—< depthe, it may be mentioned, are measured 
at right angles to the roof. The top flange, which 
varies from 0.66 to 0.4 metre in wi th, consists of 
two 10 mm, thick plates rivetted together, and is 
attached to the web by means of two angle irons, 
whose dimensions are 0.100X0.100x0.013 metre. 
The lower flange, deriving as it does considerable 
strength from the skin of the roof, is not made so 
heavy as the upper one, and consists merely of the 
two usual angle irons, and a plate 0.273 metre in 
width and 11 mm. thick, rivetted to their lower 
surface. The web is formed of plates 13 mm. in 
thickness, and all the joints which are in com- 
are formed on the su — that the 
trains ma: s entirely through the rivets. At- 
tached ik wane end of each radial girder is 
a triangular bracket (see illustration on page 231), 
one of whose sides’is horizontal. These brackets 
form the supports of the platform of the great 
lantern, the plates of which are rivetted to the 
horizontal side of the triangle. The columns of the 
great lantern are also supported directly by the 
brackets. An exactly similar support, consisting of 
the upper end of a radial girder combined with the 
above mentioned triangle, is attached to the roof 
and the platform midway between each column. 
Thus the platform which is 4.03 metres wide is 
catried by sixty supports in the radial direction. 








TELEMETERS. 
(Continued from page 198.) 

Gurit’s telemeter is not only intended for 
measuring distances at sea, but also for entploy- 
ment in coast defences and hydrographical surveys, 
and we shall now show how it may be employed in 
these cases, extracting again from Dr. Gurlt’s de- 
scription : 

“ As this method must increase in accuracy with 
the length of the base line it is clear that the base 
should be made on board ship as long as possible, 
and as this length is practically unlimited on shore 
itis evident that this method is of great value for 
thepurposes of coastdefence. Itsvery greataccuracy, 
however, renders it most valuable for the hydro- 
graphical survey, which almost constantly has to 
solve the problem of the inaccessible distance, i. e., 
tofind the distance from each other of two points, 
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one M,, Fig. 78, which cannot be approached ; it is 
¢ ire to measure the triangles, C M D and 
od a? find the angles = a—ai,and 3,=f:—B8, 
Or. a we, Wo sides, and the enclosed angles, M M,, 
»®, 18 ascertained in the triangle C M Mi 


: ®= / Gado 
tad in the triangle DMM, di d, cos 8, 


; ™=/d.t+d,2—2d.d,coem °” 

In att+d 2d, dg cos ji - 

may _ ery also, it is stated that a constructor 

avoided, Ployed, and by this means all calculation 
The . 

follow, rm given above may be deduced as 


Taking the last formule, with reference to the 











triangle DM M,, let fall the perpendicular, M p, 
Fig. 78, upon the side, D M,, produced. 
D M*=D p* +p M? 
Dp*=D Mi? + Mip?+2 DM Mp 
D M*=D M.? + Mip?+2D Mi Mip+ i 
DM*—DM?2-2DM, M, p=M, p*+p M@@=M M7 
which may be put under the form 
D M?7+DM,?-—(2 DM,?+2D M, M,p)=M M,* 


but 
2DM,+ 2D M,M,p=2DpDM, 
and 
Dp=D M. cos 3 
therefore 





m= d 2 +d,%—2 d, d, cos dy. 

The first formula, with reference to the triangle 
C MD, can be deduced exactly in the same way. In 
order to exhibit the practice adopted with reference 
to distance-mcasuring at sea in the English navy ; 
we shall take our extracts from a work, well known 
in the service, entitled ‘‘ Methods of Ascertaining 
the distance from ships at Sea,” by Captain (now 
Admiral) A. P, Ryder, R.N., first published in 1854. 
A copy of this little work, with its accompanying 
tables, is to be found on board every man-of-war in 
the service. 

On page 4 we find the following : 

‘‘In any future war it will probably be found that 
steamers, like gunboats, possessing a motive power; 
independent of the wind, will adopt their tactics, 
and watching the opportunity afforded by light 
winds or calms, to chose distances suited to their 
longest range (3000 or 4000 yards), will pour in 
from thence a destructive fire upon vessels carrying 
a far larger armament than themselves, but expos- 
ing a much larger mark to aim at, while the 
steamers will enjoy the impunity which their small 
size and great distance will afford. To counteract 
an attack of this kind with effect, it is pre-eminently 
necessary that we should be able immediately to 
ascertain the distance at which such steamer or gun- 
boat has placed herself.” 

An explanation is then given as follows, showing 
the reasons why the methods hitherto proposed 
will not apply in such cases: 

“Sir Howard Douglas’s method, in which an 
observer on deck ascertains with a sextant the angle 
subtended by the enemy’s masthead and water 
line, can only be used against vessels the heights of 
whose masts can be approximately estimated. Most 
useful as this method is against all such vessels, it 
evidently cannot be applied here, as the heights of 
the masts of steamers and gunboats do not vary 
according to any recognised law. 

‘‘Four trigonometrical methods of ascertaining the 
distance from steamers and gunboats have been 
suggested, viz. : 

«1, The method suggested by Sir Edward Belcher, 
in which observers placed at each end of the ship 
observe simultaneously the angles subtended be- 
tween the enemy and the other observer. This 
method requires two observers who must ‘stop’ 
simultaneously. The small variations in the direction 
of the ship’s head which are always taking place, 
independent of the alteration in the relative posi- 
tion of the two vessels, present so great a difficulty 
to the use of this plan by a vessel under weigh, as 
seriously to interfere with its adoption, even if the 
enemy is abeam, or broad on the bow or quarter ; 
and it cannot be applied at all against vessels ahead, 
astern, or within three points on bow or quarter 
(the positions likely to be assumed by steamers and 
gunboats); as in the former cases, the triangle 
vanishes, and in the latter is so acute, as to intro- 
duce a new cause of inacuracy. The circumstances 
under which it would be most useful, would be on 
board vessels at anchor, against an approaching 
enemy, or against forts, &c. But it must be re- 
membered that in all cases where this method is 
applied, it is necessary to refer to logarithmic tables, 
&c. (unless an auxiliary table suggested hereafter 
be an 

“2. Sir Edward Belcher’s method applied verti- 
cally. An observer on deckand an observer aloft 
observe ‘simultaneously the angles subtended be- 
tween the enemy’s water line and the other observer. 
The fatal objection to the adoption of this method 
by a vessel in motion, is that the pitching and rolling 
motion of the ship, although perhaps apparently in- 
significant, yet interferes to such an extent with the 
accuracy ‘of the simultaneous observations as to 
restrict the use of this method to vessels at anchor. 

‘¢3. The vertical method. To observe at the cross- 
trees the angle subtended by the enemy’s water line 
and a point vertically under the observer. This 
method is more rigidly confined in its application 
than Sir E, Belcher’s to vessels at anchor; as when 


under weigh, such difficulties immediately range 
themselves in opposition to it as must prevent its 
ever being of any service. 

‘*In the first place, unless the ship was perfectly 
upright, there would be no observable point verti- 
cally under the observer. But it will be said, use 
some part of the ship and apply the angle of heel. 
It is here that the first difficulty appears; the angle 
of heel affects the observed angle to its full amount ; 
that is to say, the whole angle of heel must, when 
the enemy is abeam, be added to or subtracted from 
the observed angle, the index bar of the sextant 
must then follow the motion of the ship through an 
angle equal to the amount of that motion, and 
must be clamped simultaneously with the observa- 
tion of the pendulum on the deck, which instru- 
ment cannot be registered nearer than half a degree, 
an error sufficient to vitiate the result very con- 
siderably, even supposing that the observations 
were really simultaneous, and that the pendulum 
had not, as it has, a proper motion. . But this is 
not all; the spot or line in the ship to which the 
angle is observed, would probably be in the top; if 
it be there, or even on the deck, the distance is so 
small between the observer and one of the objects 
observed, that any variation in his position, whether 
from the motion of the topmast, its being over in 
the cap when on a wind, or from his not sitting 
exactly in the right position, would effect materially 
the angle observed. Besides this, the distance of a 
ship to leeward could not be obtained without taking 
in the top-gallant sail; for, from the nature of the 
observation, it could not be taken from the top-sail 
yard, But besides the difficulties stated aboyel 
there remains this fatal objection, that when the 
enemy’s ship is abeam, the angle observed is affected, 
as already stated, by the whale angle of heel ; but if 
ahead, the angle of heel will not affect in any way 
the observed angle, while at all intermediate points 
the correction will be some unknown portion of the 
angle of heel; necessitating, if this method could 
be relieved of the objections first stated, a third 
simultaneous angle or a compass bearing of the 
enemy’s ship, and a most laborious calculation for 
every observation.” 

It has been stated above, that when the vertical 
method is employed, and the enemy is abeam, the 
whole angle of heel must be added or subtracted 
from the observed angle. That this is practically 
true may be shown as follows: 
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Let B A D, Figs. 79 and 80, represent the observed 
angle when the ship is upright, and B A'D the same 
angle when the ship is heeled over either from or 
towards the distant object D. 

Take Q=the angle BAD. 
1 = the angle B A'D 

@ =the angle of heel A B At 

and 2 =the mall angle ADA’. 


; =R'+0- ; 

It will be observed, that for any given angle of 

heel, the angle A m A' remains always constant and 

equal to half that angle, however the dist of 

the observed point may vary ; we have, therefore, 
the following proportion : 

sin. f/,: sin. P:: AD: Alm — 
The angle ? bearing so small a proportion to the 
angle of heel, and varying also inversely with the 





distance for any given angle of heel, it is considered 
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GENERAL ARRANGEMENT OF GAS WORKS FOR SMALL TOWNS. 


M. L. PERRET, ENGINEER. 
(For Description, see Page 236) 
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that it may be altogether neglected, in which case | 
we have, as stated, 
B+ 6. 


B= 

In illustration of this a particular case is given in 
a foot-note as follows : 

‘* The distance is taken at 1000 yards, the angle of | 
heel at 4 deg. and the height of the observer's eye | 
above the level of the sea at 50 yards; under these | 
circumstances it will be evident that 


tan.~'.05=2° 524, 

In the triangle, A'D B, we have the two sides 
A'B, BD, equal to 50 and 1000 respectively, and 
the contained angle A’ BD equal to 34 deg. which 
gives the angle B D A'=2* 51’; the difference be- 
tween these two angles evidently equals the angle 
AD A’, therefore, in  - soos 


a uently in taking oe angle of heel to represent 
erence between the p tebe angles in the 
vertieal method, when the ship is heeling over from 


the observed object and when upright, (under the | Posed can be satisfactorily applied 


by ships under Tasmanian Coat axp Ino. a 
conditions howe specified) we should only have an | weigh,” we shall proceed to describe the mapner in | finding increased favour upon th e Melbourne 


and dear. Medals 
error of 1/,” which this difficult problem of measuring distances - —— — hes oom see exhibition $0 
Having now arrived at the conclusion ‘That | at sea has been solved for the English navy. po se oa a bynes was shown in the shape of ironstom% 
against steamers or gunboats no plan hitherto pro- | (To be continued.) | and slao in manufactured form. 
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WALKER AND COLES’S REVOLVING COAL SCREEN. 


CONSTRUCTED BY MESSRS. BELLS, GOODMAN, AND CO., ENGINEERS, NEWCASTLE-ON-TYNE. 
(For Description, see next Page.) 








' 


RETR 
| il- 


‘—— 





236 


ENGINEERING. 


[Aprit 4, 1879, 








FRENCH GAS WORKS. 

WE publish on page 234 drawings taken from the Nouvelles 
Annales de la Construction, illustrating the general arrange- 
ment of a gas works suitable for a town of about 30,000 in- 
habitants. The plan, which may be considered a type of 
its class for French practice, is due to M. Perret, an engineer 
of Paris. The retort house contains four benches of seven 
retorts each, and one bench with three retorts; of the four, 
three always are in use, the fourth being kept in reserve, 
‘and the smaller bench is used only when an increased demand 
brings a pressure upon the works. The position and ar- 
rangement of the condensers, scrubbers, purifyers, ex- 
hausters, and gasholders, are shown clearly in the plan. 
The position of the tar tank, S, is seen in the small section, 





Fig. 3. 

The ordinary production is 2500 cubic feet of gas per 
hour, and this can be increased to 3000, and even 4200 ft., 
if necessary. The cost of such works as those above illus- | 
trated, varies of course according to local conditions; it | 
may, however, be estimated at fram 12s. to 1/. per head of | 
population, this price including, besides the buildings and 
plant, the system of mains and general fittings. Thus, in 
a town of 30,000 inhabitants, such an establishment would 
cost from 18,0007. to 80,0002 








WALKER AND COLE’S COAL SCREEN. 

Ws illustrate on the preceding page a new arrangement of 
revolving coal screen, designed by ste Walker and Cole, 
which deserves special attention at the present time, when the 
high cost and uncertainty of hand labour offer every induce- 
ment to reduce the employment of the latter by the substitution 
of efficient machinery. The construction of Messrs. Walker 
and Cole’s screen is very simple, and will be readily under- 
stood from the engravings. Referring to the latter, it will 
be seen that the coal tubs are received by the tipping ap- 
paratus—or, as it is called in the North, the “ kickup”—A, 
and are discharged down the shoot, B, on to the screen, C. 
As will be seen from the detail views, Figs. 2 and 3, this 
screen consists of short bars jointed together, and passing 
over tumblers, carried by suitable shafts, the shaft of the 
first tumbler, E, carrying a spur wheel, which gears into a 

inion on the driving shaft, D. The pins which connect the 

ars of the screen extend beyond the width of the latter, 
and carry at their ends guide rollers, F, which run in 
sinuous grooves, formed in the castings, GG, which con- 
stitute the side frames of the screen. It follows from this 
arrangement that when the screen is at work the bars form- 
ing it have an up and down or wavy motion, as well asa 
motion forward in the direction of the arrow, and these com- 
bined motions are found to produce an efficient screening 
action. Of the remaining details, H is the wagon for 
screened coals; J, shoot ; f, hopper for small coals ; and L, 
wagon for small coals. 

The screen we have described may be applied to any exist- 
ing heapstead, while in the case of a new heapstead it enables 
the height to be diminished, thereby reducing the cost. The fall 
of the coal from the flat sheets to the top of the screen is also 
less than usual, thus reducing the breakage of the coal. 
Another advantage consists in the coal not requiring to be 
pulled forward by hand labour, it being carried forward by the 
machine, while by the action of a few iron prongs fixed above 
the chain, and the zigzag motion of the bars themselves the 
coal gets so turned over that it is stated that the separation 
from the “ brasses” is effected as easily by two boys, as at 
present by two men and two lads. 

We are informed that at the Wearmouth Colliery, Sunder- 
land,where this arrangement is employed, a single revolving 
screen has been found to do as much work as two screens of 
the old class, while its cost is only about the same as the latter. 
The screen may, if desi , rendered “dumb,” and 
used only as a sorter and carrier, by placing three sheet-iron 
plates through the slots left in the bars to receive them. 
Altogether the screen appears well adapted for its work, and 
calculated to effect a material saving in hand labour. As we 
have already mentioned, these screens are at use at the Wear- 
mouth Colliery, Sunderland; the sole makers are Messrs. 
Bells, Goodman, and Co., of the Walker Engine Works, 
Newcastle-on-Tyne. 








TIrauian TatiscRraPuy.—tThe Italian Chambers have ap- 
arte ‘_—a for laying down a submarine telegraph line 
tween Brindisi and Egypt. 


Tue InstiTUTION oF Civit Enoineers.—At the meeting 
of this Society on Tuesday, April 1, Mr. Hawksley, presi- 
dent, in the chair, thirteen candidates were ballotted for and 
declared to be duly elected, viz., Mr. Charles Henry Beloe, 
Liverpool, as a member; and Messrs. Charles Benjamin 
Braham, Stud. Inst. C.E., assistant engineer, P.W.D., India; 
Richard Davis, assistant engineer, P.W.D., India; Frank 
Fitzjames, ex-engineer, P.W.D., India; Frederick William 
Hartley, Westminster; Thomas Fletcher Harvey, resident 
engineer of the Dowlais Extension of the London and North- 
Western Railway ; James Woodward Hill, Bedford ; Robert 
Joseph Hutton, engineer of the northern half of the Irish 
North-Western Railway; Thomas Farmer Parkes, Stud. 
Inst. C.E., assistant engineer, Lambeth Water Works; 
Albert Woodward Parry, borough surveyor of Reading ; 
Frederick Mantell Pratt, Hammersmith; James Samuel 
Statter, late of Paraguay; and Charles Edwin Ware, city 
surveyor of Exeter, as associates. It was announced that 
the Council, acting under the provisions of the bye-laws, had 
transferred Messrs. Elliott dearlett Currey and Thomas 
Weatherburn Dodds from the class of associate to that of 
member,- and had admitted the following candidates as 
students of the Institution, viz., Messrs. Francisco Correia de 
Mesquito Cardozo, Henry Gordon, James Miln Small, Alex- 





ander Stark, Barnabas James Thomas, Charles Horace 
Wilson, and John Palmer Woodcock. 


NOTES FROM PARIS. 
Panis, Aprit 1, 1873. 
INTERNAL NAVIGATION. 

Tue Moniteur des Travaux Publics, announces that im- 
portant works are about to be executed upon the Seine. 
The weirs existing between Paris and Rouen, which are 
neither high enough nor sufficiently strong, will be replaced 
by new movable dams, designed by M. Krantz. These 
dams will be made from 12 to 15 ft. high. 


Tue MANUFACTURE OF STEEL IN FRANCE. 
The accompanying diagram was published in the Bulletin 


of the Comité des Forges for March last, and gives a good 
idea of the development in the steel manufacture in France 
between 1863 and 1872. In 1868 the quantity produced 
was less than 2000 tons. In 1869 this quantity was raised 
to 52,000 tons, and in 1872 it was nearly 140,000 tons. 
During 1870-71 the real production has not been tabulated, 
only what might have been obtained if the war had not 
intervened. The suppositious production of these two years 
are therefore shown in dotted lines. 


Tue Laumonter Coxe Ovens. 

The Journal of Gas Lighting relates experiments made 
at Saint-Ghislain, on a new system of coke ovens invented 
by M. Laumonier. These experiments have been attended 
with satisfactory results. A system of ovens on this prin- 
ciple is composed of 24 ovens arranged in a circle around a 
central chimney, and made narrower at the bottom than 
at the top. The sole, inclined towards the outside to facili- 
tate drawing the charge, forms an extension of the discharge 
area which surrounds the group. Each oven heats itself, 
and receives the heat of the adjacent one, by means of a 
series of flues, which leading the flame to the level of the 
arch, traverse the sides, open in the front of the oven, 
av return behind under the sole to strike the underside of 
th. hearth, and gain the chimney by a horigontal flue ~ 

The charging is effected by openings made. in ‘ 
the ovene, and the coal is fed from drop 
a circular railway. The ovens are emptie 
small engine which traverses a second ‘ railway, 
near the level of the discharge openings, the coke being ex- 
tracted automatically. The coke is quenched by water 
taken from a higher leyel. The experiments of which we 
have spoken were intended to ascertain the duty in coke, 
obtained by the use of the Laumonier system. They were 
conducted with great care, the exact yield of the ovens 
being calculated, subtracting from the total weight the mois- 
ture contained, and compared with the weight thus reduced 
with the coal placed in the furnace, also reduced to a dry 
state. According to the quality of coal employed, the 
duties varied from 74.39 to 80.79 per cent. 


Norges on Tu1rp-ciass Raw Sucars. 

M. Ch. Viollette has presented to the Academy of 
Sciences a memoir on the constitution of raw sugars of the 
third class. We reproduce the conclusions of this paper : 

1. The third-class sugars ofjthe north of France contains, 
besides sugar and earthy matters, the mineral and organic 
principles of the molasses from which they are obtained. 

2. Molasses exceptionally rich in chloride of potassium 
can, under certain conditions, furnish sugar of the third 
order of crystallisation of a composition very different to 
that of ordinary third-class sugar, containing considerable 
proportions of sucrate of chlorate of potash, like cane sugar. 

3. The method of treating sugar with. sulphuric acid 
now adopted, gives a weight of débris greater than the 
actual weight of waste in the raw sugar. The difference is 
all the greater because these débris are rich in alkalis. 

4. The débris of raw sugar of the third class of the 
north of France represent very nearly three-fourths the 
weight of the salts existing in the sugar. 


EMPLOYMENT OF AMMONIA, 

The dangerous effects of mercurial vapourson the health 
of workmen exposed to their influence is too well known to 
need comment. We find in the transactions of the Academy 
of Sciences the indication of a simple means to render these 
fumes innocuous. This means consists in the employment 
of ammonia, and it has been applied with success for several 
years by M. Meyer in the mirror factory of Chauny, 
belonging to the company of Saint-Gobin. During the 
time that ammonia has been employed, that is to say, since 
1858, no workmen have been attacked by the mercury, 
and those men who were subject to attacks of disease from 





the fumes, have suffered more rarely and less severe} 
ammonia should be thrown around the workshops in the 
evening rather than the morning. 


Propuction or Cast Iron in FRANCE purine 1872 
The Bulletin of the Comité des Forges for March |, 
gives information upon the production of cast iron in 
France during the year 1872, from which we extract the 
following figures: The total quantity of cast iron produced 
has been 1,181,262 tons, inclusive of that made from coke 
and charcoal. Of this total the quantity made from cok, 
was 1,002,691 tons, the produce of 118 blast furnaces, each 
of which thus yielded an average of 8873 tons per annum, 
or 34,810 tons per day of 24 hours. This average was 

only 18.9 tons in 1865. 

The quantity of charcoal iron was 178,571 tons, produced 
from 115 blast furnaces, each of which thus produced - 
average of 1532 tons, or 4.281 tons per day. In 1865 this 
average was 5 tons. 








NOTES FROM GERMANY. 
Bonn, Marcu 29, 1873, 

Rartway Routine Stock, anp Coa. Consumprioy, 

By the end of the year 1870 the German railways owned 
5455 locomotive engines, 10,372 passenger carriages, and 
109,725 trucks, or per 1 kilometre of line, 0.3 locomotives, 
0.6 carriages, and 6.0 trucks. The value of the engines 
and tenders was valued at 13,500,000/., and the greater 
part of them are made in German works. Thus, out of 
their number 1919 are furnished by Borsig, of Berlin; 
589 by Maffei, of Munich; 404 by the Esslingen works; 
361 by Hartmann, of Chemnitz; 371 by Egestorff, of 
Hanover; 307 by the Carlsruhe Works ; 296 by Woeblert, 
of Berlin; and 291 by the Vulcan Company, of Stettin. 
Of foreign engines in use 105 were derived from England, 
60 from Vienna, 24 from Belgium, and 4 from the United 
States. They are estimated at 1,363,750 effective horse 
power, and during the year 1870 they have run 16,246,478 
German miles, or 76,093,517 English useful miles, or 
13,037 miles on average. The fuel -was almost exclusively 
coal, coke very seldom being employed, and even then only 
mixed with coal, and the total quantity consumed was 
about 1} million of tons, worth about 1,125,000/. The 
cost of fuel per useful mile varies much according to the 
distance of the lines from the coal districts: it was highest 
on the lower Silesian Branch Railway, namely, 6.194., the 
Brunswick Railway cost 6.13d., and the Berlin, Stettin,and 
Stargard Railway, 5.89d., the lowest, 1.82d., was on the 
Nassau Railway, 1.85d. on the Wilhelms Railway, and 
1.86d. on the Palatinate Railway, per English mile. 


Water Surpty or Bruss£.s. 

After the Provincial Council of Brabant had in 1871, 
appointed a commission to study the best means for supply. 
ing Brussels with fresh water to a minimum amount of 
150 litres per head, several proposals were offered ; however, 
that of M. Edouard Dusart, Captain of Royal Belgian 
Engineers, seems to promise the greatest advantages. M. 
Dusart, proposes to utilise the water of the River Ourthe, 
a tributary of the river, which falls in the latter at Liege, 
but owes its origin to the Ardenne mountains in the pro- 
vince of Luxembourg, where its western sources are at St. 
Mary, about 450 metres, its eastern at Deyfelt, 400 metres 
above the level of the sea. Both branches, the eastern and 
western Ourthe, unite at Engreux at 2 height of somewhat 
over 25C metres above the sea, and it is here, that M. 
Dusart proposes to collect their waters and to lead them 
along an aqueduct of 130 kilometres length, which is in- 
tended to supply, not Brussels alone, but also the towns of 
Namur, Charleroy, Malines, Louvain, Lierre, Anvers, Alost, 
Ninove, Termonde, Gand, Audenarde, Deynze, Bruges, 
Ostend, Blankenberghe, and Dixmude, in fact, not less than 
sixteen towns, besides the capital, with an aggregate popt- 
lation of over 933,000 heads. This vast scheme makes the 
aqueduct begin at the head of the Ourthe, or the meeting 
of the waters, and it follows the left side of the Ourthe 
Valley in a trench 1.5 metres below the surface, and with 4 
fall of x4, metre per kilometredistance. When entering the dis. 
trict of Condroz, it traverses the valley of the Marchette m 
a pipe 1.1 metre wide, and 10,000 m. long ; and 60 m. below 
the watershed between the Ourthe and the Meuse, it passes 
through a tunnel 2500 m. long, and enters the valley of the 
latter following the slight slope of the plateau until it reaches 
the height of 250 m. There another long main takes up the 
water and leads it across the Valley of the Meuse, to * 
level of 195 m. abeve the sea, whence the canal to Brusee! 
follows the ridge between the basins of the Meuse and = 
Demer, then that between the rivers Senne and Dyle, am 
ends in a large pond near St. Hubert, in the —— 7 
Soignes, 120 m. over the sea. The sections of the aqu a 
are such as to allow daily 400,000 cubic metres to sy 
the left side of the Meuse Valley; the pipes, pe ~ 
only capable of passing 300,000 cubic metres, 80 
augmentation of the pipes will be required as soon as 
increasing consumption of water will prove it | '. 
The towns of Namur and Charleroy receive their supp’) 
tbrough branches, the first, 7 kilometres long, leaves ™ 
principal conduit at Marchooelette, and ends in a reservor 
at Coquelet, 65 m. above Namur, ¥ 
7000 cubic metres daily, The secon 
at Wagnele and ends at Chantraine, 

35 metres over the town of poco mn ° 
supply, however, those localities near t D, 
situated above the level of Chantraine, the total mass 
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40,000 to 45,000 cubic metres of water is allowed a fall 
yoy. 10 metres, which will be utilised to pump 6000 metres 
— to a basin near Hamandes, 30 metres higher, from 
rd V he suburbs of Charleroy, Jeunet, and Gosselies, 
Se endes their supply. From the great basin in 
he Forest of Soignes two branches will go off, 
to Antwerp about 50 kilometres long, passing by Malines 
snd Lierre, the other, of 133 kilometres, passing by Goud- 
a rdeghem, where a side branch goes to Alost, Ledebergh, 
Sletten Sottegem, whence the branch goes to Gand, 
Beirlegem, Cruyshautem, Herzeele to Nordhvek, proceed- 
ing direct to Ostend, another going to Bruges and Blank- 

be he. The Antwerp branch is intended to carry 10,000 
po per day to Malines, 7500 to Louvain, 5000 to 
Lierre, and 60,000 to Antwerp. The Ostend branch passes the 
valleys of the Senne in pipes, as well as those of the Dendre, 
the Scheldt and the Lys, and ends in the basin of Nordhoek, 
95 metres over the sea. The total length of this aqueduct 
will comprise 149,485 metres ordinary canal, 11,975 m. 
of canal resting upon arcades 5 metres high on average, 
16,650m. of tunnel, and 9542 m. of iron pipes of 1.1m. 
diameter. Its cost will be, according to the estimate of 
M. Dusart, 125 francs per 1 cubic metre, or 50 millions 
of francs for 400,000 cubic metres per diem. When 
starting this project it was of course of the greatest im- 

rtance to know whether the quantity of water required 
could be relied upon at all times; and it was, therefore, 
satisfactory to find that the Ourthe delivers daily 672,000 
cubic metres at La Roche, near the meeting of both branches, 
and at Engreux over 1} million throughout nine months 
in the year. The quality of the water is also excellent, and 
according to the analysis made by MM. Dewilde and Joly, 
it only contains 0.0295 gramme of mineral and 0.0025 
gramme of organic matter per litre. 








QUESTIONABLE INFORMATION. 
To tHE Epitor oF ENGINEERING. 

§in,—The “curious point” mentioned by “ Practical Engi- 
neer” in his letter in last week’s ENGINEERING, is, I think, 
one of great importance in the design of marine boilers. 

I quite agree with him in his first statement, that, “in the 
old low boilers at one time much used in the navy, and in 
which the tubes were placed at the side of the furnace, with 
the upper rows nearly level with the Surnace crown, the 
upper tubes were regarded as the most effective.” But I 
fail to see any reason why “in ordinary marine boilers with 
the tubes above the furnaces the same rule should hold good.”’ 
It rather seems to me that the same cause which makes the 
upper rows most effective in the low boiler will make the 
lower rows to be so in the ordinary marine boiler. 

I find that the writer of the article on the “ Economy of 
Fuel” in the “ Annual of the Royal School of Naval Archi- 
teeture and Marine Engineering,” has stated as the reason 
for this, that the greater portion of the products of combus- 
tion passes through the lower rows of tubes, and it appears 
to me that in this he is quite correct, for the products of 
combustion, being at a high temperature, will not wait to 
separate themselves into hotter and cooler strata, but will 
take the shortest and most direct path to the funnel. 

In the low boiler the nearest path is through the upper 
rows of tubes, and consequently the greater portion of the 
hot gases passes through them, but in the ordinary marine 
boiler the case is quite reversed, the lower rows of tubes pre- 
senting the most ready access to the funnel, and the greater 
portion of the hot gases consequently passing through them. 

The foregoing remarks render it unnecessary for me to 
discuss in detail the causes that “ Practical Engineer” assigns 
for the greater deposit of soot in the lower rows of tubes ; but 
I will just remark that as the crowns of the furnaces are, by 
far, the most efficient generators of steam, I can see no reason 
why the temperature of the water surrounding the lower 
tows of tubes should be, to any appreciable extent, cooler 
than the water around the upper rows. 

The causes 3 and 4 given by “ Practical Engineer” should, 
I think, be combined, for the distance that flame is carried 
into the tube will depend on the velocity of the gases through 
the tube, and since the lower rows of tubes offer the shortest 
course to the funnel, the velocity through them will be 
greater than the velocity through the upper rows, and con- 
sequently the flame wili be carried to a greater distance in 
them, and the combustion of the gases passing through them 
Will be more complete. 

am, Sir, your obedient Servant, 
Manning ENGINEER. 


—— 


fi To raz Eprror oy EnGINgERING. 

. 2—Permit me to correct the statement of “ Practical 
PS your last issue, that the “ Annual of the Royal 
re of Naval Architecture” is published under the direction 
oa Principals of the School.” These gentlemen are in 
rea Tesponsible for what appears in it, each number 
a + J adept by a committee, whose names will be found 

same page as the list of contents. 
Your obedient Servant, 








¢ ADRIAN VIZETELLY, 
March 31, 1873, « Editor, Annual R.S.N.A.” 
—— 
Lospoy 


INTERNATIONAL E i 
of 2 XHIBITION, 1873.—A meetin 
— Lammitices on Surgical Instruments and ‘Appl. 
onday the in the West Theatre, Royal Albert Hall, on 
fir Wop 24th inst. The following members were present : 
EL ideas Bart., F.R.S., Mr. W. White Cooper, Mr. 
breich, My rs C.B.,M.D., Mr. J. Hilton, F.R.S., Mr. R. Lie- 
Me. TW. iy + Marshall, F.RS., Mr. A. E, Mackay, M.D., 
ected the Dr. W. 8. Playfair. The committees in- 


exhibiti Various objects which have been delivered for 


Yepairing the line would have been reduced to a minimum, 


STEAM-MOVED STREET CARS. 

Tue tramway system is undoubtedly capable of a higher 
degree of development than that to which it has at present 
reached. But before this can be attained, there are one or 
two problems connected with its practical working which 
will have to be solved. One of these is the employment of 
steam in place of horseflesh as a motive power, and to this 
question Mr. John Grantham, C.E., has for some time past 
addressed himself. The result has been that he has designed 
a steam-moved tramway car, which has been built by the 
Oldbury Carriage Company and engined by Messrs, Merry- 
weather and Sons, This car has just been completed in its 
fitting shop, which isan arch of the South-Western Rail- 
way, in Salamanca-stfeet, Lambeth, where we recently in- 
spected it. The car itself is of the ordinary tramway type, 
with the exception that'the platforms are extended 2 ft. 6 in. 
at each end, and the seats are divided midway of the length 
of the car by the chambers containing the engines and 
boilers. These chambers occupy a space 3 ft. wide and ex- 
tend from the floor to the roof of the car—but being arranged 
on either side they do not interfere with the free passage of 
passengers or guards from end to end of the car. Both the 
boilers and the chambers are well lagged and felted, so that 
there is little or no radiation of heat within the car. On 
the outside the seats are divided by a chamber containing 
the uptakes of the boilers, which are led into one central 
funnel. The car weighs about 14 ton more than the 
ordinary tramway car carrying the same number of pas- 
sengers. It runs on two pairs of steel disc wheels 2 ft. 6 in. 
in diameter, one pair of which are-used as drivers. In each 
of the engine chambers is a four-horse Field boiler and a 
steam cylinder 4 in. in diameter with a 10-in. stroke. The 
car can be driven from either end, and the driving gear is 
so arranged that it can be removed from one end to the 
other at the termination of each journey. The guard oc- 
cupies the rear end of the car, and both he and the driver 
have command of the brake power. 

Such in general terms is the car which has been built to 

exemplify Mr. Grantham’s solution of the problem of steam- 
worked tramways. The most important point, however, 
which has yet to be settled is its working, and about this 
there is at the present time some difficulty on account of the 
Act which prohibits the use of steam power on common 
roads except during the night, between the unseasonable 
hours of 10 p.m. and 6 a.m. It has, however, been run up 
and down the rails in its cramped fitting shop, which is 
about twice its own length, and has been found to work 
smoothly and with comparatively little noise, and to be 
capable of being started and stopped with ease and rapidity. 
On the occasion of our visit the car was lifted from the 
rails at one end and the engines were working, and although 
the exhaust steam made some noise, and was heard to dis- 
advantage under an arch, it did not appear more than would 
be fully absorbed or disguised by the ordinary traffic of a 
thoroughfare, or probably by the running noise of the car 
itself. Our impression certainly was that there was no 
reason to apprehend danger to the general traffic from the 
working of the steam tram-car. With regard to first cost, 
it is stated that that will not be more than that of an or- 
dinary tramway car and its horses, whilst the cost of main- 
tenance of the motive power will be 50 per cent. less. 
It is right to state that although this car embodies the 
principles of Mr. Grantham’s invention, improvements have 
suggested themselves to him during its construction which 
have led to the alteration of several details. These modi- 
fications, which will be introduced into the next car that is 
built, are shown in an elegant model which is now on view 
at No. 7, Westminster-chambers. This model and the car 
itself have been visited during the week by a number of 
engineers, tramway directors, and other gentlemen interested 
in the question Mr. Grantham is endeavouring to solve. 
The chief features of the new arrangement are the adoption 
of one boiler and engine instead of two as at present, and 
the disposition of the working parts in a better manner 
within the framing. The trial of the steam-car at present 
remains an open question, for although one tramway com- 
pany has offered Mr. Grantham the use of aline, advantage 
cannot be taken of this on account of the prohibitory nature 
of the Steam Carriage Act. It is to be hoped, however, that 
the difficulty will eventually be overcome, and that the 
steam car will have a fair working trial, which ought to be 
successful. 


THE MONT CENIS TUNNEL. 

To THE EpiToR oF ENGINEERING. 
Srr,—Referring to the paper on the “ Mont Cenis Tunnel,” 
inserted in your last impression, it is stated that the want of 
ventilation was insupportable at times to the platelayers and 
men employed on the repairs of the line, and that great 
expense was being incurred to remedy this. inconvenience. 
I am of opinion that this costly and troublesome labour of 








if a really “permanent way” had been laid in, viz., by 
building with the suitable stone found in the tunnel, two 
low parallel masonry walls, with running balk timber, 14 in. 
by 10 in., jointed and bedded on the top and supplied with 
proper cross ties. Upon the surface of this timber, fished 
Vignolles rails could have been securely spiked to gauge, and 
a really ‘permanent way” thus formed at about same 
expense as at present supplied, but requiring neither “ pack- 
ing” nor “straightening” nor more attention than the 
periodical inspection of a good carpenter and mason, at all 
events for some years to come. 

I am, Sir, yours truly, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Tramways.—On Monday the construction of 
the first of the Sheffield tramways was commenced at a point 
known as “12 o’clock,” where the Attercliffe-road joins 
Saville-street. The tramways proceeding along ‘both 
thoroughfares to Attercliffe and Brightside will here con- 
verge. The rails used are iron, and are of about 50 1b. to the 
yard. Mr. Lightfoot has this first contract, which involves 
_ yr caas of some 9 miles of tramways in the double 
ength. 


The Sheffield Railway Stations.—When, some two or three 
years ago, the Midland Railway Company opened their new 
line from Sheffield to Chesterfield they erected a finel 
designed and well constructed passenger station at Sheffield. 
In order, however, to properly protect the platforms, which 
are of great length, from the weather, they have lately erected 
a continuation of iron girder and roof work, glazed at the 
northern end of the station. The arches under the new goods 
depét of the Manchester, Sheffield, and Lincolnshire Railway 
Company, Bridgehouses Station, Sheffield, are being utilised 
as store-rooms and warehouses for various purposes, and 
some portion of them are being fitted up as stabling for 70 
or 80 horses. The company just mentioned have also con- 
siderably extendéd their engine sheds at Parkwood Springs, 
where they have now convenience for shedding and repair- 
ing a very large number of locomotives. 


Engineering Operations in the Sheffield District.—Messrs. 
John Crowley and Co., mekers of malleable iron castings, &c., 
have recently completed the erection of new fitters’ shops, 
and other premises at their Meadow Hall (Wincobank) 
Works, near Sheffield. A new mill for rolling wire, umbrella 
ribs, and other similar articles is being got into working order 
by Mr. Horner in Furnival-street, Sheffield, it having been 
last oceupied as a rolling mill some yearsago. Two new 
steel converting furnaces are being built on Attercliffe-road, 
Sheffield, by Mr. Moore. The Clay Cross Coal and Iron Com- 
pany have commenced sinking operations at Morton, near 
the Doehill station on the Erewash Valley line of the Midland 
Railway Company. The shaft, which will be 180 yards in 
depth and 14 ft. in diameter, is sunk in order to work the 
hard steam coal. It will be the first hard coal pit of the 
company. The block system is being adopted in the Leeds 
and Selby line of the Ncrth-Eastern Railway Company. 
Considerable alterations, improvements, and additions are 
also being made at Garforth station. Two new shafts, to be 
about 200 yards in depth, are being sunk at Gildersome 
Colliery, East Ardsley. The Leeds Corporation are on the 

int of constructing a covered service reservoir at Beeston, 

eds, from the drawings of Mr. Filliter, C.E. (I believe a fine 
covered service reservoir has recently been put into use at 
Norwich by Mr. Ayris, C.E.). The Saville estate water supply 
is to include the construction of a lattice-girder pipe aque- 
duct with masonry abutments over the River Calder at Earls- 
heaton, near Dewsbury. It is also planned by Mr. Filliter, 
C.E., Leeds. Whilst Iam speaking of water works matters, 
I may mention that the Sheffield Water Works Company’s 
large storage reservoirs at Dale Dyke and Dam Flask are 
progressing rapidly. The embankment, byewash, and other 
works at the former are in a forward state. At each of these 
places the company have built a mission-room for the 
use of the several hundred men employed, and their 
wives, &c. At Rotherham and Sheffield, two associa- 
tions have heen formed for the purpose of working 
collieries on the co-operative principle. They have both 
a large nominal capital. The Duke of Nortolk is about 
to erect a new corn exchange at Sheffield, at a cost of about 
30,0001., with a frontage to a new street which is now being 
made from the New Haymarket. The York Road Iron Com- 
pany, Leeds, are about to erect a new blast furnace close to 
their Killingbeck colliery. Messrs. Cammell and Co. are 
adapting Roots’ patent blower (made by Thwaites and Car- 
butt, Bradford) to the Bessemer converting apparatus at 
their Penistone works. The Manchester, Shetfield, and Lin- 
colnshire Railway Company are now making considerable 
alterations, and are about to put down a number of ad- 
ditional sidings, &c., on their South Yorkshire branch line 
between Mexborough and Wombwell. At Leeds, and be- 
tween there and Hunslet, the Midland Railway Company’s 
traffic has of late so greatly increased, that they have found 
it necessary to double the sets of rails between Hunslet Carr 
goods siding and the Hunslet-lane goods-yard junction. The 
distance is about one mile, so that the works and expenditure 
thereon will be considerable. In addition to the length of 
walling, there will be four out of the five bridges to pull down 
and re-erect. The Seven-arch bridge at Hunslet—a narrow 
inconvenient erection—is being pulled down, and will be re- 
placed by a straight, wide, and convenient girder bridge with 
proportionately improved approaches. These alterations in- 
volve the removal of the present station at Hunslet toa point 
near Glasshouse-street, a quarter of a mile nearer Leeds. 
Jack-lane bridge is also doomed. A good deal of excavat- 
ing is being done, and the whole length will be walled. Mr. 
Johnson, the Company’s chief engineer, superintends, and 
has planned these alterations. 


‘Wright's Patent Air Gas.—On Friday last Mr. Wright, 
thd patentee of a new air gas exhibited it under several 
aspects to a number of gentlemen from Halifax, Leeds, 
London, Sheffield, and elsewhere. Its illuminating power is 
great, giving a clear and brilliant flame, and for heating 
urposes, an experiment, showing a flame 6 ft. by 4 {t., left 
ittle doubt as to its suitability. The inventor states that it 
can be produced in any quantity at 7d. to 9d. per 1000 ft. 
It wi!l be subjected to further practical tests at once. 


An Industrial Iron and Coal Company.—This undertak- 
ing, to which I referred briefly some weeks back, has a capital 
of 160,0007. in 5/. shares, and go ares to work on the same 
principle as Messrs. Briggs’, at Metbley, in order to secure 
co-operation, and avoid strikes. ‘Ihe company has acquired 
the Hasland and White Bank Collieries near Chesterfield, 








Irish North-Western Railway, Dundalk, March 31, 1873, 


and a coalfield near Sheffield. 
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END VIEW OF SLEEPING CARRIAGE, N. B. RAILWAY. 
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slides, placed both at the bottom and top of the carriage. 

h compartment has sleeping accommodation for three 
persons, and communication between the two compartments 
can be stopped at will by a patent door fastening. The 
charge for the use of the sleeping compartment between 
Edinburgh and London, or vice versd, is to be 10s, for each 
passenger. 

The woodwork of the interior of the second-class com- 
partment is painted and grained oak, the upper portions, 
above the back rests, being highly varnished. The seats 
and back rests are covered with rep, and stuffed with horse- 
hair, the general arrangement being in keeping with the 
company’s second-class stock. 

The whole of the framing and the external panelling of 
the carriage is of selected Moulmien teak, the soles being 
strengthened by exterior plates of in. iron. These plates 
run the entire length and depth of the soles, and all the 
bolts which secure the axle guards and the other ironwork 
Recessary for the construction of the underframe pass 
through and are secured to them. The carriage is mounted 
on three pairs of Mansell’s wood-centre wheels 4 ft. in 

eter, with wrought-iron bosses and steel tyres. The 
8 springs, laminated buffer springs, buffer rods, axle 

a &c., are all of the most recent patterns. The body 
of the carriage is secured to the underframe by bolts 
og! through india-rubber body cushions placed between 
he ttome and the double bottom of the carriage body. 
me roof is covered with canvas, bedded in white lead, 

Painted, and the whole of the exterior of the body and 
me is highly varnished. 
" carriage altogether is a highly satisfactory pro- 

; 8 as regards workmanship, and the credit of the 

1s due to Mr. James Ashbury, chairman of the 
company, at whose works it was constructed. A trial 
— recently made with this carri which had 
the ee a number of the officials connected with 
orth British and Caledonian Railways. It was 
tached to the 1 p-m. express train from Glasgow to 
maaburgh, and those who were invited to judge of its 
were unanimous in their approval of the arrange- 





Meats. It is to be hoped that a system thus inaugurated 





will now become general upon lines where long night 
journeys are made. The carriageis now running between 
London and Glasgow and Edinburgh, and if -approved by 
the public the directors contemplate putting on a consider- 
able number. 








Wetsn Rattways.—At the half-yearly mating of the 
Monmouthshire Railway and Canal » Mr. Batchelor 
referred to the progress made by the London and North- 
Western in diverting the traffic of the yy and ‘to the 
acquisition of the Brecon and Merthyr by idland. He 
considered that the Brecon and Merthyr cught to have been 
secured by the Monmouthshire. The receipts of the Taff 
Vale Railway to March 15th this year amounted to 87,5221, as 
compared with 78,504/. in the corresponding period of 1872. 

Lauycu on THE CLyDE—On Saturday, Messrs. Caird and 
Co., Greenock, launched the City of Chester, the largest 
merchant steamer in the world, next to the Great Eastern. 
She is owned by the Liverpool, New York, and Philadelphia 
Company. Her dimensions are: Length over all, 458 ft. ; 
b th, 44 ft.; depth, extreme, 38.8; moulded, 36.4 ; gross 
tonnage, 4800 ; engine power, 800 horses ; 15 boilers, 30 fur- 
naces. Passenger accommodation: Ist. class, 132; 2nd 
class, 1310; crew and ship’s servants, 185. Expected speed, 
17 knots. The same firm are about to lay the keel of another 
Inman liner of 600 or 600 tons greater burthen than the City 
of Chester, and with engines of 1000 horse power. 





ConsTANTINOPLE TRaMways.—The report of the di- 
rectors of the Constantinople Tramways Company for 1872, 
states that the company’s four original lines of tramways 
were in full work eight months before the period stipulated. 
There are 16,000 metres of tramway, and 6000 metres of 
omnibus lines at present worked by the company, or rather 
over 18 miles in all. These lines were served last year by 
64 vehicl The ber of passengers conveyed last year 
was 5,035,042, who paid 6,645,597 fey The t 
number of passengers ranges from 125,000 to 130,000 per 
week, and this number, it is ex , will increase when the 
fine season sets in to from 180,000 to 200,000. The com- 

's staff consists of 481 persons, exclusive of fore-runners. 
Fie cotuen sealieed upon the shares last year was at the rate 
of 6 per cent. per annum. 





‘Maine, now living at Cambridge, Mass., one of 





ON THE FRANCIS DYNAMOMETER.* 
By Samug, Wepper. 


_GENTLEMEN OF THE FRANKLIN Inst1ITUTE,—Through the 
kindness of your president, I have the pleasure this evening 
of exhibiting to you an instrument for the measurement of 
power consumed by manufacturing machines and tools, com- 
monly known as the “ Francis Dynamometer.” 


The original of this machine was invented somewhere about 
the years 1836-7, by Mr. Samuel Batchelder, then agent and 
since treasurer of the York Manufacturing Company at Saco, 

Ma ‘ the oldest 
living American cotton manufacturers, and differed from the 
present machine in delivering the power directly from the 
opposite end of the shaft to that on which the power was 
received. 

As this mode of delivering not only reversed the direction 
of the power, but made it necessary to move the drivin 
—— or the machine to make the connexion, the secon 
parallel shaft was added by James B. Francis, Esq., the 
agent and engineer of the Locks and Canal Company, at 
Lowell, thus restoring the direction of the transmitted power 
to the same line in which it was received, and making it 

racticable at once to place the dynamometer on the mill 

oor in the line of motion, and obtain readily the power re- 
quired for any pnrpose. 

The “ dash-pot,” or oil cylinder and piston, was also added 
to neutralise all jar and vibration, by preventing any sudden 
motion of the steelyard, while the play of the piston inthe 
cylinder is sufficient to admit of a slow motion with entire 
freedom. 

The principle of the dynamometer is this : that of obtaining 
the “horse power,” or weight moved 1ft. per second, by 
suspending that’ weight to the end of a steelyard, which, were 
it not thus confined, would be free to rotate, and which would 
describe a circle of which its length is the radius. 

The first shaft, passed directly through the axis of the 
steelyard, has fast on it, at one end, the driven pulley and a 
bevel gear, which forms one side of a compound or box 


gear. 

The bevel on the opposite side and the delivering 
(which takes the place of the delivering pulley on the original 
machine) are fast on a sleeve or collar, which is caused to re- 
volve in an opposite direction to the shaft by the two inter- 
mediate bevels, which complete the compound, and which, 
being driven by the first gear, rotate freely around the steel- 
yard, when no power is being transmitted, with the exception 
of such action as is due to the friction of the shaft and gears, 
—_ friction is ascertained and deducted in making a test 
of power. 

e weight used on the original machine was 1 Jb. and the 
length of the steelyard such (1.5919 ft., or 19in. and a frac- 
tion) as to move the weight at its extremity 10 ft. in one 
revolution, or 1000 ft. in 100 revolutions ; therefore 1 lb. mov- 
ing 1000 ft. represented 1000 lb. moved 1 ft. 

e present dynamometer, which you. see was constructed 
by Honourable E. A. Straw, the agent of the Amoskeag 
Company, at Manchester, N.H., and the present Governor of 
that State, on the same principle but by a different calcula- 
tion; the two machines giving the same result in actual 
operation. 

In this one, the steelyard is made the base of calculation, 
potty graduated in inches and tenths, each inch representing 

Starting at 64 in. from the centre to clear the frame, the 
graduation is carried out 20 in., or to 2000 lb., and the weight 
obtained as follows: The extreme length is now 26} in., thus 
being the radius of a circle of 53 in. diameter, or 166.504 in. 
circumference. This is 13.8753 ft. described in one revolu- 
tion, and the weight, to correspond to 1 lb. moved 10 ft., is 
found to be .7207 fb. 

Now this weight is only one-half of that required, for on 
the steelyard the action is that of supporting a weight sup- 
ported at one end, and the weight is therefore doubled, 
ae | it 1.4414]b., or 1 lb. 7p; 02. to represent 1000 lb. 
raised 1 ft. in a second. 

The poise or slide weight is obtained by a different calcula- 
tion, as it is to represent 100 lb. for every inch it is moved, 
and as acircle of 1 in. radius is 6.2832 in: in circumference, 
100 times that circle is 628.32 in., or 52.36 ft. and the a 
to correspond with 1 1b. moved 100 ft., or 100 Ib. moved 1 ft 
is found to be 1.90981b., which, being doubled as before, 
gives 3.8197lb., or 3lb. 13,4;0z. nearly for the movable 
weight. 

So much for the weights. The other element in the calcu- 
lation is the velocity, which is obtained as follows : 

A worm gear on the second shaft drives the clock by a 
pinion of 100 teeth, and at every 100 revolutions rings a bell 
—the time of ringing being carefully noted by the observer 
—for such a period as will enable him to fix accurately the 
time consumed in making 100 revolutions, whether it be 6 
seconds, 134, 194, 27, or whatever it may be. : 

The practical operation of the dynamometer is this: having 
carefully levelled it and secured it to the floor in the proper 
line of motion, a belt is brought from the driving pulley on 
the shaft to the first pulley on the dynamometer, and one led 
from the second pulley on the dynamometer to the main pul- 
ley of the machine to be weighed, and the whole put in 
motion. The action of the bevel gears immediately raises 
the steelyard, which is then weighted till it remains motion- 
less in py ee te position. This weight is noted, and also 
the number of seconds consumed in making 100 revolutions. 
The belt leading to the machine is then thrown off, and the 
weight required to balance the dynamometer in motion also 
noted and deducted from the total weight. The weight thus 
obtained is divided by the ber of | ds o d, and 
the result is the number of pounds raised 1 ft. in 1 second. 

For instance, the following is the transcript of a test I have 
recently made : 


* A paper read before the Franklin Institute. 
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A 9-in. circular saw, cutting inch board. 
Saw, 4000 revs. per minute. 
Dynamometer, 100 revs. in 14 seconds. 

Gross weight, 13,000 Ib. 

Less bal. dynamometer 400 ,, 


Net weight, 
12,600 lb. divided by 14, 


900 lb. divided by 550 Ib. gives 1.637 horse power. 

550 lb. moved 1 ft per second being the same as 33,000 lb. 
moved 1 ft. per minute. 

Mr. Francis has used the dynamometer in Lowell for many 
years, and copies of his machine are used at Dover, N. H., 
Clinton, Mass., and some other places in New England ; and 
other dynamometers have been constructed on various plans, 
with springs and levers, but none which seem to be at once 
so accurate and easy of application. 

With the increase of manufacturing and the decrease of 
water power in New England, a great interest has arisen to 
know the exact economical value of various machines and 
the results of improvements in them, and it is to make a test 
of one of these improvements, invented by one of your towns- 
men, that I have brought this dynamometer to Philadelphia. 

The result may be briefly tabulated as follows, showing 
the power required for cottor spinning at various speeds, on 
30 dols. yarn. 


12,600 ,, 
gives 900 lb. moved 1 ft. per 





, 
||Garseds and Jenks’ New 
Spindle. 


Best Ordinary Ring Frame. 


Sp. per 
ii: 
205 
159 
121 

96 
76 
64 


No. Rev. | Pounds per! . Pounds ‘per 
Sp. | Sp. «| iP. || Sp. 





2.65 
8.45 
4.55 
5.75 
7.23 
8.00 


110 
87.30 | 
62.50 


5,000 5 
6,000 6.30 
7,000 8.80 
8,000 
9,000 

10,000 


Driving a spindle and a half more per horse power at 
10,000 revolutions than the old frame drove at 7000. 

The following tests, from my memoranda, will also show 
its application : 
Horse Power. 
194 ft. 24 shafting, 216 revs. per min., weight with 

pulleys, 5.415 lb., continuous oiling eve ee = 687 
186 ft. 2} shafting, 211 revs., 5335 lb. tallow and oil 1.442 
Duplicate to the last, recently oiled ... ese ee 1.234 
9-in. circular saw above quoted, 4000 revs., pine, 1.637 
18.in. - » :0 1300 revs. ash 1.273 
1 small engine lathe, on 1 in. iron, heavy chip 0.212 

9 - ” » _ light chip 0.092 

1 cloth shear, 3 blades and fan, 2000 revs. 3.000 
1 ® 5 %0 *” ” 4.136 
First shaft noted above, driving 20 looms 
- ticking, additional for looms... 
Or 5.18 looms per horse power 
10 looms on 36-in. sheetings 
Or 9.23 looms per horse power 

This machine was designed to test the power of any machine 
ordinarily used in a cotton mill, and I ae obtained results 
= it covering the ground between 8 horse power and ;%4, 
of one. 

It has been carefully verified by a long series of tests witha 
“Prony Brake,” applied to a friction pulley 1 ft. in diameter, 
substituted for the present driver, and found to register 
accurately the added weight, plus a small and uniform al- 
lowance for friction, which I assume to correspond very nearly 
to the friction added to the shaft of a mill, when the belt is 
put on which carries the machine; at all events, nearly 
enough so to make the added measurements in detail corres- 

nd very closely with the gross result as obtained from the 
indicator of an engine or the calculated power of a water 
wheel of the best construction. 


on heavy 


8 855 


1.084 


eee ore 








EXPANSION VALVES. 
To tus Eprror or ENGIneerina. 


Srr,--I should be glad if your correspondent “ M. E.,” 
whose letter appeared in your last week’s issue, would give 
me the number and date of M. Guinott’s patent, as I do not 
remember to have seen it. 

I believe the valves described in my last letter would 
answer admirably for colliery winding engines, requiring a 
high grade of expansion, if, instead of the right and left- 
handed screw, a well-arranged link motion were fitted to 
them, to reverse the engine and regulate the cut off ; of course 
the valves would have to be balanced. 

With regard to their efficiency at high pressures and high 
speeds, I do not think there need be any apprehension on 
those points. The arrangement shown in my last letter is 
fitted toa pair of engines hrying 40-in. pistons travellin 
450 ft. per minute, with 76 lb. pressure in the boilers, an 
gives every satisfaction. 

Yours very respectfully, : 
Tomas Maynocn. 
Manchester, April 1st, 1878. 








Tue Vrerxa Exurprtion.—We learn that the President 
of the United States has appointed Mr Edwin Sherman as 
special commissioner during the forthcoming International 
Kxhibition at Vienna, to report upon the metallurgical in- 
dustries of Europe. Mr. Sherman, who has had many years’ 
practical and extensive experience-in the manufacture of 
iron and steel in the United States 4s well as in this country 
and on the Continent, is, we need hardly say, eminently 


qualified for the duties entrusted to him by General Grant. 





FOREIGN AND COLONIAL NOTES. 

Pennsylvania Railroad.—The report of the directors of 
this great undertaking shows that the net earnings last year 
were nearly 15 per cent. on the capital of 54,000,000 dols. 
The company thus earned nearly 5 per cent. more than it 
paid in cash dividends. 

Public Works in Egypt.—Some interesting public works 
are either in progress, or about to be commenced, in Egypt. 
Among these enterprises may be mentioned harbour works 
at Alexandria and Suez, and a canal from Cairo to Ismailia. 
The latter work has been contracted for at 1,800,0007. 


The Suez Canal.—The revenue of the Suez Canal in 
February amounted to 73,640/., 103 vessels having passed 
through the canal. In February, 1872, the corresponding 
receipts were 54,1177.; and in February, 1871, 31,0447. The 
revenue of the canal is thus steadily increasing, and the great 
work appears to be fast becoming a remunerative under- 
taking. The shares of the company are now no great way 
off par, and they will soon be at a premium, if the company 
is permitted to continue its new scale of charges. It will be 
seen that the rough revenue of the canal is now approaching 
900,0007. per annum. 

New Zealand Coal.—Measures are being taken in the 
province of Wellington, New Zealand, with a view ‘to the 
formation of a company for working the Brunner coal mine 
in the Nelson district. The capital sequised is not less than 
250,000/. 

Central Pacifie Railroad.—The traffic of this line con- 
tinues to present a rather material increase, having amounted 
in the first two months of this year to 1,646,875 dols. against 
1,164,859 dols. in the corresponding period of 1872. The 
revenue for the whole of 1872 was 12,900,126 dols. against 
9,467,072 dols. in 1871, 7,995,116 dols. in 1870, and 
5,670,882 in 1869. Through traffic in connexion with the 
Union Pacific was commenced in May, 1869. 

Coal in Sweden.—A recent discovery of coal in the pro- 
vince of Scania has given an impulse to the formation of new 
mining companies in the south of Sweden. Coal mines have 
for many years beén worked at Hoeganaes, near Cape Kulen, 
but the existence of coal in several other localities in Sweden 
has now been placed beyond a doubt. A circular has been 
issued by some leading capitalists of Stockholm, with a view 
to the formation of a company for working coalfields in the 
neighbourhood of Engelholm, in the north-east of Scania. 


New Zealand and the Vienna Exhibition,—The New Zea- 
land Government has decided to expend 10007. on the pur- 
chase of articles for the Vienna Exhibition. An arrange- 
ment has been made with the Bank of New Zealand to col- 
lect specimens of quartz and alluvial gold from different 
yng of the colony. Plans and sections of gold mines in 
New Zealand are being prepared, also specimens of woollen 
manufacture from Nelson and Otago. 

Recife and Sao Francisco Railway.— Four third-class 
carriages, two brake vans, and six goods wagons are now on 
their way to Pernambuco for this railway, and the Brazilian 
Minister of Finance having authorised the directors to order 
two locomotives, they are in course of construction. With 
the limited number of engines which the company has 
hitherto possessed, the wear and tear has been such as to 
render it requisite that two others in addition should be sent 
out at no distant period. This matter is under the conside- 
ration of the Brazilian Government. 


French and Belgian Mechanical Industry.—The Belgian 
railway plant manufactories are receiving at present com- 
paratively few orders. The depression in affairs is attributed 
to the high prices which these establishments require, and 
which cause them to fail almost every week in international 
competitions. The French Railway Plant Company, for- 
merly known as Bonnefond and Co., has obtained an order 
of some little importance for railway carriages and vans on 
South American account. The French blast furnaces, iron 
works, and foundries are generally extremely well employed, 
and their proprietors appear to be without apprehension as 
regards the future. 

Chicago and Alton Railroad.—In the course of last year 
the Chicago and Alton Railroad Company used in the re- 
newal and improvement of its permanent way 2500 tons of 
steel rails, and 4823 tons of new and re-rolled iron rails. 
New sidings—or, as the Americans term them, side-tracks— 
were constructed last year to the extent of 104 miles. The 
number of locomotives owned by the company at the close of 
1872 was 144, of which 19 were purchased in 1872 from the 
Schenectady Locomotive Works. The cost of locomotive 
power per train mile run last year was 22.11 cents. as com- 
pared with 23.69 cents. in 1871. The total of 22.11 cents. 
was made up as follows: Repairs, 6.12 cents.; wages, 6.59 
cents.; fuel, 7.34 cents.; oil and waste, 0.86 cents.; and 
cleaning, &., 1.20 cents. 

Coal in Denmark.—Explorations for coal in Denmark are 
stated to have proved successful. Thus the valuable—not to 
say precious—combustible has been discovered in Jutland 
and in the Faroe Islands. In the island of Bornholm coal is 
extracted from a spot near the towns of Roenne and Hasle, 
but mining operations have hitherto been conducted on a 
very insignificant scale owing to the inferior quality of the 
combustible obtained. The Bornholm mines have, however, 
now passed into the hands of more enterprising speculators, 
who propose to carry on working operations with greater 
vigour, 

Railways in Ontario—In the course of last year the 
Government of the province of Ontario, Canada, granted 
State aid to local railways as follows : Toronto and Nipissing, 
104,860 dols.; Toronto, Grey, and Bruce, 118,146 dols. ; 
Northern Extension, 85,440 dols. ; and Wellington, Grey 
and Bruce, 64,340 dols. The Great Western of Canada is 
being surveyed from Glencoe to Windsor with a view to the 
construction of a double track. The work is to be proceeded 
With at once. 





NOTES FROM THE SOUTH-WEST, 
Northern Metal Brokers.—Some leading metal 
from the north are stated to have been visiting the 
bourhood of Bristol with a view to the development of 
minerals, especially the iron ore in the Winford district, 


South Wales Atlantic Steamship Company.—This com, | 
pany has ado the use of ont malinaas tor dhooaal 
emigrants. The great value of these mattresses is the fact 1 
that they can, with the greatest of ease, be converted into life 
buoys. : 

The Coal Trade at Oardiff.—The coal trade at Cardi 
is rapidly on the increase, and it is expected that this will _ 
be the case for some time now that coal from the iron. 
masters’ collieries is being sent down for export. In one 
recently, 14,500 tons of coal were cleared from Cotte 
Steam coal is now selling at such ahigh price that every 
effort is being made to get it into the market. : 

Avonside Engine Company (Limited).—The report of the — 
directors of this company states that the balance available _ 
for dividend is 38297. Out of this sum the directors recom. 
mended a dividend at the rate of 4s. per share, absorbing 
30002., and leaving 3291. to be carried forward. The works 
are fully —- on remunerative orders, and there ig 
every prospect of their continuing busy. 


The Tin Plate Trade.—This trade continues actively em. 
ployed. It will probably benefit from the resumption of 
operations at the iron works, as there will be better supply of 
pig and fuel. 


Gloucester Docks.—The following tenders have been re- 
ceived for erecting a warehouse and offices at the 
Gloucester, for Messrs. Wait, James, and Co.; Tiny aad 
Goodwin, 82301.; Meredith, 79337.; Collins and Ci i 
79142; Clutterbuck, 7850/.; Ashbee and Son, 76302 ; 
Estcourt and Co. (accepted), 75451. 

Pembroke Dockyard.—The composite sloop of war Fan- 
tome has been successfully rete from Pembroke dock. 
yard. The dimensions of the Fantome are as follows:— 
Length, 160 ft.; breadth, 31 ft. 4in.; depth, 15ft.5in. Her 
burthen is 720 tons. Her armament is four guns, two 64 
pounders and two 7}-ton guns. Her mean draught of water 
is 13 ft. 

Labour in South Wales.—Delegates representing the 
house-coal colliers of South Wales held a meeting at Black- — 
wood on Saturday, at which it was reported that favourable 
replies had been received from many of the employers to the 7 
request preferred by the men for an advance of 16 per cent. 
in their wages. In other cases it was stated that the dele 
gates had not had sufficient time in which to communicate 
with employers. 

South Wales House-Coal Colliers. —The house- cos — 
colliers in the employment of Messrs. Partridge and Jones ~ 
threaten a strike unless they obtain the full advance of 30 
per cent. which they have demanded. 


Bristol Channel Docks.—A large number of men have 
been set to work upon the channel docks at Avonmouth. 


THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 4 

THe annual meeting of the Manchester Steam Users’ As- ~ 
sociation for the Prevention of Steam Boiler Explosions was 
held on April 1st, in the Town Hall, King-street ; the president 
(Sir W. Fairbairn, Bart.) in the chair. The secretary (Mr. 
R. Tonge) read the annual report of the Committee of man 
agement, of which the following are extracts :—The Com- 
mittee have much pleasure in recording an increase of 21 
firms members of the Association, 85 works, and 374 hoilers 
under inspection, as i oy with the previous year; while 
on the 31st December, 1872, the constituency of the Associ 
ation, both as regards members, works, and boilers, is larger 
than at any previous period. The number of examinations ~ 
of boilers has exceeded that of the previous year by 1512 
The total number of internal, flue, and entire e 
made in 1872 amounts to 2345, an increase of 352 over the 
number made in the previous year, and very nearly ogee 
one “entire” examination for each boiler enroll The 
Association aims to secure an annual “entire” examina- 
tion of each boiler under its care, and the issue and com. 
tinuance of the guarantee depends upon this examination 
being attained. No boiler is guaranteed without first 
being examined in every —_ and the renewal of = 
guarantee annually is conditional upon the repetition 
this examination. The Association thus takes the most 
efficient means of preventing boiler explosions, and its 
uarantee is a pledge of the satety of the boiler gu 

‘o obtain the annual “entire” examination, the inspectors 
are at the service of the members not only at the a 

riodical visits of inspection, but also at the a 
ocal holidays, and it is by taking advantage 0 7 
opportunities that = bce we oe po od P poem = 
nually reporting a large number of “ enti 
of ro Sag N metre of has occurred during the yt ime 
to any boiler under the ere er ins wr ~ , a Cun 
sions have, however, come to the know ier its care 
of 32 lives and injury t0 


mittee as having — ~ ener not 
These explosions resulted in the loss of 32 liv 
. The number of explosions is ate a 


of that of 1871, but the lose of Life is considera 
of that of 1871, but oss of life is cons d . 
After the report was read, the President, Sir W. i 
bairn, add: the meeting, which subsequently oy 
following resolution: “ That this meeting co “oy ial 
that year after year no explosions spring from the boilers 
the Manchester Steam Users’ Association affords ee 
proof that competent independent inspection ie aoe 
the prevention of such disasters, and meeting 
calls upon every steam user to adopt the wy ae bis 
ind dent ion, in order to protect ves | 
. through his em 








of Pp pecti 
workmen and all those e 
ployment of a steam boile: 
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TED BY THE ASHBURY RAILWAY CARRIAGE AND IRON COMPANY, MANCHESTER. 





(For Description, see Page 288.) 
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NARROW GAUGE RAILWAYS. 
_ Wan article on the above subject which appeared 
m this journal three weeks ago, we summarised the 
questions at issue between the broad and narrow 
= advocates, and dealt at some length with the 
F 7 proofs which have been afforded—both by 
we detailed estimates of engineers of high stand- 
as _ as Mr. John Fowler and Mr. Hawkshaw, 
Set results of practical experience in Norway 
“a ; where— of the important economy in first 
% construction which is to be obtained by the 
“ae of a gauge of 3 ft. 6 in. or 3 ft., in place of 
po ae universal one of 4ft. 8in. In*the pre- 
he " © we propose to take up another branch 
i ject, and to show the facilities which the 
light ohne lines offer for the employment of 
€ stock and for economical working 
oh In again writing of this matter —a 
which so much has been already said and 

















>| India. 
5 | means unreasonable argument that such a material 


ing stock suitable for the economical conveyance of 
light bulky products (such as have to be carried in 
many new districts where railways are being intro- 
duces) or of military stores and equipments? 8rd. 
What facilities, if any, do narrow gauge lines pos- 
sess over broad gauge as regards the employment 
of light rolling stock? and 4th, Can sufficient engine 
power be provided on narrow gauge roads for the 
haulage of the long and heavy trains which the 
economical working of such lines demands under 
certain circumstances? That these questions may 
all be answered most satisfactorily we shall, we 
think, be able to show. 

First, then, as regards passenger accommodation ; 
and on this point ample practical experience is 
available. We have notheard even broad gauge advo- 
cates complain of the accommodation afforded by 
the carriages which Mr, Carl Pihl is running on his 
3 ft. 6in. gauge lines in Norway, while it certainly 
would be difficult to find cause for grumbling in 
the case of the passenger stock for the new metre- 
gauge Indian lines, examples of which we published 
in our numbers of August 9th and December 27th 
last. As regards the still narrower 3 ft. gauge 
again, we have the Denver and Rio Grande Railway 
to show what can be done. On that line—the 
longest narrow gauge road yet opened—are being 
run, not only excellent passenger carriages of the 
American double-bogie type, but also hotel-cars, 
drawing-room cars, and sleeping cars of the regular 
Pullman pattern, affording equal accommodation 
with those to be found on the broad gauge roads. 
We might refer, also, to the practical results ob- 
tained on the Toronto, Grey, and Bruce, the 
Queensland, the Festiniog, and many other narrow 
gauge lines; but we think that the facts relating 
to this question must now be so thoroughly well 
known and appreciated, that we should be wasting 
time if we discussed them further, and we ma 
therefore pass on to the other questions on whic 
more requires to be said, 

A favourite statement with the staunch advocates 
of broad gauge lines is, that the wagons for narrow 
gauge railways are inapplicable for carrying bulk 
products, such as the half-pressed cotton, whic 
forms such an important article of transport in 
Disregarding, for the present, the by no 


might with advantage to all concerned be trans- 
ported in a thoroughly pressed, instead of a half- 


7| pressed state, we will take facts as they stand, and 
7| see how they bear upon the narrow gauge question. 


The carrying capacity of any train per foot of its 
length is evidently measured by the transverse 
sectional aréa of the loads its wagons are capable of 
accommodating, and therefore, unless it can be 
proved that the cross sectional areas of the loads 
now being transported on broad gauge lines are 
greatly in excess of those which can be accommo- 
dated on narrower lines, the assertions that the 
latter are unfitted for transporting bulky products 
fall to the ground. Now Lieut.-Colonel Kennedy, 
in a report which we recently criticised (vide page 81 
of the present volume), expressly gives 8 ft. as the 
width of wagon, and 5ft. as the height of load above 
floor as representing fairly the proportions adopted 
for the 5 ft. 6 in. gauge Indian lines, and as a width 
outside of 8 ft. would give a width of floor of 
7 ft. 6 in., the above dimensions correspond to a cross 
sectional area of 37.5 square feet. Other Indian 
stock, of which we have particulars, does not differ 
greatly from this, and aRogether about 40 square 
feet may be taken as a fair average of the cross sec- 
tional area of the loads carried in high-sided and 
covered wagons, both on the broad gauge lines of 
India, and on the more widely-spread 4 ft. 84 in. 
gauge. We should remark here that we are of 
course perfectly aware that a greater cross sectional 
area than this could be obtained on the lines just 
mentioned, and we know, also, that it has been ex- 
ceeded in many cases, as, for instance, in Mr. 
Prestage’s cylindrical iron wagons now in use On 


metre-gauge Indian lines which we published in 
our number of September 6th last, they will find 
that these vehicles give cross sectional areas of 
load of about 35 square feet and 39 square feet re- 
m erat the latter area being even greater than 
that which Colonel Kennedy gives as fairly repre- 
senting his favourite broad gauge. Again, the 
stock for the Madeira and Mamoré railway, of which 
we last week published an example, gives a clear 
width of floor of 7 ft. lin., and as, if such a material 
as half-pressed cotton had to be transported, there 
would be no valid reason for not carrying (at all re- 
quisite speeds) a load 5 ft. 6 in, high on such a 
wagon, we should in this case also get a cross 
sectional area of over Colonel Kennedy's 37} square 
feet. On the Toronto, Grey, and Bruce Railway, a 
line of 3 ft. 6 in. gauge, still wider wagons are being 
successfully worked, the outside width adopted for 
a large proportion of the stock being 8 ‘ft., or say 
7 ft. 6 in. inside. In this case the width is identical 
with that advocated by Colonel Kennedy, It would 
be easy to multiply examples, but we think the in- 
stances we have quoted are sufficient to show that 
the narrow gauge rolling stock when properly pro- 
portioned will afford a carrying capacity per foot 
run, which although of course less than that which 
it would be possible to obtain on the wider gauges, 
is yet practically equal to that which the users of 
of broad gauge lines have hitherto thought it desir- 
able to generally provide in practice. 

The facts above stated, relating to the applicability 
of narrow gauge rolling stock for transporting 
light materials, apply also to the carriage of military 
stores ; for if, as experience as shown, trucks as wide 
as those generally employed on railways of the 
standard gauge, can be safely run on lines with a 
gauge of 3 ft. 3 in. or 3 ft. 6 in., then a condemna- 
tion of these latter railways as insufficient for 
military reasons must also condemn the rolling 
stock employed on existing lines of broader gauge. 
We have dwelt on this question of width of vehicle 
because it is one on which misstatements are con- 
stantly made by the opponents of narrow gauge, 
and it is only by directing attention specially to 
accomplished facts that the speeious allegations of 
such opponents can be successfully disproved, 

The transportation of horses is another matter 
upon which much stress has often been laid, and 
we must, therefore, say a few words concerning it 
here. We have, ourselves, on more than one 
occasion condemned the adoption of extremely 
narrow gauges, such as 2 ft, 6 in.; or 2 ft. 9 in., fora 
country like India, on the score of their — 
difficult the conveyance of the horses of mounte 
troops ; but the objections which exist to these ex- 
tremely narrow gauges certainly do not apply to lines 
of a metre or 3 ft. 6 in. gauge. On such lines horse- 
boxes of the full dimensions of those at present in 
use on railways of the 4 ft. 8$in. gauge can be— 
and similar vehicles are—run with safety ; and this 
being the case it would be idle to discuss the matter 
further. 

We now come to the third question, namely, 
What facilities, if any, do narrow gauge lines 
possess over broad gauge as —— the employment 
of light rolling stock? And here we may remark 
that some exceedingly wild statements have from 
time to time been made in the public press and else~ 
where regarding the saving in the proportion. of 
dead weight to paying load which can be effected 
by resorting to narrow gauge lines, and there can 
be no doubt that these statements have really done 
harm to the narrow gauge cause by throwing dis- 
credit on the assertions of those who advocate it, 
Yet if these statements, wild as some of them un- 
doubtedly are, be examined, it will be found that 
they err less in the practical results which they 
claim than in the b ess with which the claims 
are made, For instance, the assertion that as the 
gauge is reduced, so also is the proportion of dead 
weight of vehicles to paying load carried, is, when 
used without any qualification, a false one; but 
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it is false only because its claims are too broad, If 
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these claims are limited by saying that small vehicles, 
such as are suitable for employment on light rail- 
ways, can be made for narrow gauge roads with a 
less proportion of dead weight to paying load than 
if constructed for broad gauge lines—then the asser- 
tion becomes a sound one, and one which has been 
proved to be true in practice. ' 
For every gauge there is a size of wagon which 
will carry a greater paying load in proportion to its 
dead weight than any other size ; and it is manifest 
that the broader the gauge the larger this most 
rofitable size, as we may call it, of wagon will be. 
ow all conversant with the construction of rail- 
way rolling stock will admit that if there were no 
such limits as loading gauges it would be quite 
possible to construct for 4 ft. 84 in. gauge lines larger 
wagons capable of carrying a greater proportion of 
paying load to dead weight than those now in use, 
or, in other words, the increase of capacity which 
might be effected by increasing the width of the 
wagons would be far greater than the corresponding 
augmentation in weight. The legitimate deduction 
consequently is that the existing wagons are less than 
the ‘‘ most profitable size” above referred to. But 
wagons of even the dimensions of those ordinarily 
in use on 4ft. 8$in. lines are larger than can be 
advantageously employed on light railways, and 
hence we are unavoidably driven to the conclusion 
that if these latter lines are to be worked with the 
best results they must be made of a less gauge than 
4 ft. 84 in., so that while the ‘‘ most profitable size” 
of wagon may be used on them, that size of wagon 
shall not be too large for the general requirements 
of the traffic. ‘Thus, as we stated some time ago 
when writing on this subject, ‘‘ the advantage of 
this narrow gauge system consists, therefore, not 
in its enabling the wagons used on it to be built 
with a less of proportion of dead weight than could 
possibly be the case with wagons built for a wider 
gauge, but in its enabling wagons of a size con- 
venient for the general requirements of the traffic to be 
met with in thinly populated districts to be constructed 


be built, and to have proved by figures that on 
such and such a gauge a certain amount of heating 
surface could be provided. Now, however, it is 
quite unnecessary to argue the matter after such a 
fashion; powerful locomotives have already been suc- 
cessfully set to work on narrow gauge roads, and in- 
stead of attempting to prove what might, or ought 
to be, done, we have only to refer to what has actually 
been accomplished, to give to the question above 
stated a decisive answer in the affirmative. What- 
ever doubts might have existed at one time—when 
ordinary types of engine were alone available—as 
to the possibility of constructing very powerful 
narrow gauge locomotives, have been completely 
swept away by the development of the Fairlie system, 
a system which we have persistently upheld, and 
which, in addition to the other advantages it pos- 
sesses, has rendered practicable the construction of 
a locomotive of any power likely to be required, and 
yet capable of being run on lines of the narrowest 
gauge likely to be adopted. The performances of 
the Fairlie locomotives on the little Festiniog line 
are well known to all engineers who have studied 
the question of narrow gauge working ; while as an 
instance of what may be done on a 3 ft. 6in. gauge, 
we may refer to the Livny engines, which have 
proved capable of hauling trains of 400 tons gross 
over a line having long gradients of 1 in 80. It 
may, perhaps, show the power of the Livny engines 
in a clearer light, if we compare them with some of 
the most powerful engines on lines of broad gauge. 
Thus, in this country, the most powerful goods en- 
gines in use are those constructed from Mr. Bouch’s 
designs, for the Stockton and Darlington Railway, 
and those more recently built by Mr. Stirling, at 
Doncaster, for the Great Northern line; while in 
India, the engines with the greatest hauling power 
are, we believe, those designed by Mr. Kershaw, 
for working the steep Bhore and Thul Ghaut in- 
clines of the Great Indian Peninsula Railway. The 
comparison between these engines and those on the 
Livny line is as follows : 
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other words, it enables smaller vehicles to be used 
without causing the proportion of dead weight to 
full paying load to be increased beyond the best re- 
sults obtainable on the ordinary gauge.” 

That where the traffic is limited, where it is ne- 
cessary to work with a small staff at the stations, 
and where it is desired to run the vehicles with as 
nearly full loads as possible, small wagons become 
simply a necessity for economical working will, we 
think: be generally admitted ; while the advantages 
which such small wagons possess in their handiness 
must be appreciated by all practical men who have 
examined the working of a narrow gauge line. 
The ease with which the small narrow gauge stock 
is handled, the facilities with which repairs are 
executed, and the saving of heavy lifting tackle 
and equivalent contrivances in the workshops are, 
in fact, advantages which can only be estimated at 
their true value by being actually seen ; but those 
of our readers who have not had the opportunity 


of examining a narrow gauge line may gain some | 


idea—although in some respects an exaggerated 
one—of the state of th» case by imagining the 
difficulties which would arise if the transport of 
materials in our quarries and mines had to be 
carried on by the aid of vehicles of the ordinary 
railway pattern. 

We now come to the last question which we pro- 
pose to consider in the present article, namely, can 
sufficient engine power be provided on narrow gauge 
roads for the haulage of the long and heavy trains 
which the economical working of such lines de- 
mands under certain circumstances? Not very 
many years ago it would have been necessary, in 
dealing with this question, to enter into minute 


particulars of how a narrow gauge locomotive could | 


with such a less proportion of dead weight, or, in | 
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It will be seen from the above Table that the 
Livny engines compare fully as regards heating 
surface and tractive power with exceptionally 
powerful engines on the broad-gauge lines, while 
it must be remembered that the Livny locomotives, 
powerful as they are, by no means represent the 
limit of size which it is possible to attain with the 
Fairlie system on a 3ft. 6in. gauge. If the demand 
arose Mr. Fairlie would have no difficulty in de- 
signing a locomotive on his system, which, while 
suitable for such a gauge, should have a power 
as far exceeding that of the Livny engines as that 
of the big Bhore Ghaut engines exceeds that of 
the goods locomotives ordinarily employed on the 
costly Indian lines of 5ft. 6in. gauge. The de- 
velopment of the Fairlie system may, therefore, as 
we have said, be considered to have completely 
solved the problem of how to place very powerful 
locomotives on lines of narrow gauge, and it is 
thus rendered possible to work on such lines the 
very heaviest trains which traffic requirements are 
likely to render desirable, 








MOULE’S EARTH-CLOSET SYSTEM. 

SINCE the ae of articles on the various 
prominent schemes for sewage treatment by che- 
mical means, we have been favoured with several par- 
ticulars, explanatory of other methods of ridding us 
of the nuisance common to social life, and especially 
of our manufacturing districts, where one of these 
methods has been some time tried, with apparently 
beneficial results. In preceding remarks we have 
pointed out the singular fact that the irrigationists, 
and those who advocate the chemical treatment of 
sewage in bulk, have almost universally employed 
a material in which alumina, which is an essenti 


| 


chemical feature of clay, is prominent, It will 


perhaps become a most interesting inqui 


| part of the philosophical chemist as to w teen 





characteristic of alumina the defecatin a 
tating power is due. It is well known fer a 
China clay has been long employed to purify water 
The ordinary process of fulling cloth depends : 
the use of very fine clay ; ont the origin of the 
earth-closet system may be traced for some thou. 
sand years in the instructions given to a people i 
to certain social necessities, found in the most 
revered of all our books. 

First in order, and perhaps in value, of the 
schemes we have not regently noticed, is that of 
Moule’s Patent Earth System, which is now worked 
by a limited liability company. We have been 
favoured with several pamphlets published recently 
by the company, of which we shall give a brief 
resumé. It is stated in one of these that “The 
earth system is founded on the well-known deodor. 
ising and disinfecting power of dry earth, a given 
quantity of which, if applied in detail to fresh exere- 
ment, destroys all jon and absorbs all noxious 
vapours.” ‘This definition of the principle is de. 
cidedly indefinite, because it does not state the 
chemical or physical character of the “ earth” em. 
ployed, nor similar characters of the ‘“ noxious ya- 
pours” dealt with. But we may safely assume the 
meaning of the patentee to be that ordinary soil, 
such as is found in the common garden, if dried, will 
answer the purpose. We may add that the presence 
of aluminous earth must be an essential feature in 
the success of the process. 

It is stated in advocacy of the process that the 
practical application consists of the employment of 
a reservoir containing the earth, and of suitable 
apparatus for measuring and delivering a regulated 
charge thereof each time that the closet is used. It 
is stated that the earth system is applicable to most 
existing closets ; to all new closets, &c. It is also 
affirmed that the system is economical both with re. 
spect to its first cost and working expenses, Its 
product must necessarily be a manure of great 
commercial value suitable for any kind of crops, In 
fact in China a similar plan has been in use for ages 
for the purpose of utilising human urine and excre- 
ment with results of the highest advantage to the 
agriculturist. 

The mechanical arrangements employed are of a 
simple nature. Practically the ordinary closet seat 
is employed, beneath which is a trough containing 
dry earth, into which the excrementitious matter 
falls. To quote the words of the patentee: “Be- 
neath the seat of the closet there may be a vault 
about 4 ft. long by 3 ft. wide, and of about 2 or 
3 ft. in depth, having a paved or — bottom, 
and the sides lined with cement. Into this vault 
the deposit and earth will fall ; disintegration and 
some combination between the earth and the organic 
matter will take place, and the mixture being both 
inodorous and innoxious, may remain there without 
offence for three, six, or twelve months; that is, 
until the vault is full, merely requiring to be occa- 
sionally levelled by means of either a rake or hoe. 
But any other vessel may be employed as a recep- 
tacle for the earth and the excrements. For up- 
stairs apartments an ordinary commode, fitted with 
such a receptacle, may be used, its contents being 
removed as may be found necessary. It will be 
evident that the mechanical details in the applica- 
tion of the earth system of Moule are capable of 
any desired modification to suit special requirements, 
The system, indeed, may be applied to public 
urinals, especially such as are found in our large 
railway stations. 

In regard to the supply of earth, we are ghd 
to find that the patentees make straightforw ; 
statements, without any exaggeration, In — 
to the supposed efficiency of the material emp a . 
An earth of a loamy or clayey nature, es 
dry, and finely sifted, is preferred, but, as we re 
already stated, nothing definite is stated a8 ¥ ns 
essential characteristic of the presence of 4 of 
alumina. It appears that an average — sie 
one hundredweight of such earth is require eat 
persons per week. It is stated that artific 2 
is not required to prepare the earth, the teetbe 
ture of an ordinary summer being aye > 
purpose, and the earth should not be dri ee 
to produce dust. After drying, the earth is 
sifted, to free it from stones, &c. by 

The intention of the earth system, as proposed Of 
Mr. Moule, is todefecateand utilise the human satin 
ments alone, hence it only affects the aly, pen 


tial | so far as preventing these entering into 
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oe - 

ew -water, and other domestic waste- 

es van still left to be disposed of by sewers, ex- 

y* cases of small establishments Dg 
r 


on oe Under such circumstances . Moule 
recommends the utilisation of the slop-water by 


‘o¢ it in an ingenious manner, by sub-irri- 
—_— the soil of one garden. He states that 
while no smell arises, the benefit to the ground, 

ially as regards grape-vines, is astonishing. 
swe are prepared to believe, for a pailful of 
ds, applied occasionally to vines, has long 
rded as a material help to their healthy 


Thi 
soap-Ssu' 
been rega 


th. 
oor. Moule has published numerous pamphlets, 


+, which his views have been expressed in regard to 
a: ~~ of the manure produced by his earth- 
closet system, more especially in his paper entitled 
«The Impossibility Overcome, or the Inoffensive, 
Safe, and Economical Disposal of the Refuse of 
Towns and Villages.” ‘This pamphlet is to a large 
extent argumentative, but it is entirely deficient of 
any statistics based on chemical, physical, or en- 
gineering facts, on which could be founded any 
criticism of the value of the process in an econo- 
mical point of view. For example, we may justly 
ask for the average amount of “ fecal and urinary 
dejection” which may be expected daily on an ave- 
rage per head of population. It may with equal 
justice be asked how local circumstances influence 
the amount, and consequently the commercial value 
of such dejections ; still further, oe _ domestic 
habits of certain localities might affect the commer- 
cial value of the entire process. Per se, under all 
favouring circumstances, we consider the Moule 
system as by far the nearest er to — 
but we greatly question its general applicability. 
In agricultural districts its adoption is imperative, 
because all local circumstances favour such a course. 
They have necessarily plenty of soil, suitable, not 
only for the requirements of the Moule system, but 
also for its utilisation on the land, But, bearing 
before our eyes the fear of certain revelations 
afforded by the Ordnance Survey of the United 
Kingdom, we are almost afraid that this highly 
estimable plan will be practically found wanting in 
many places. 

Take, for example, the system of ‘‘ flats” now all 
but universal in Glasgow, Edinburgh, and in other 
places in Scotland, many parts of the Continent, 
— lly a = og —_ —— 
in the west end of London. It would be practically 
— for years, to overcome the prejudice of 
the inhabitants of such places. It would be 
almost a matter of amusement to notice the feel- 
ings, still more, the verbal expressions of a mater- 
— in panes arising during the removal of a 

oule tank contents, weekly or monthly, from the 
sanctum sanctorum of domestic privacy. We abomi- 
nate our dustmen, but to refer to the horrors of our 
old night removals, in the previous absence of water- 
den tra aien of the most drenilal dlonsscforc, 

e most dreadfu omforts, 
and in using the latter term we employ one so mild 
as to become for all practical purposes of no avail. 
In Lancashire, Yorkshire, and other countries, 
where middens, vu/gice privies, are the rule rather 
than the exception, together with the agricultural 
~ wgglarend referred to, such objections do not 
ust. In fact, in such places all the dry earth 
a = ya —— would become positive 

nefits. But we sho e very sorry to be in th 

position of the head of the Sens of, Wesbs whe 
City 2 + pad eg systems imperative either in the 

ity of London or westward of Temple Bar. H 
might attempt the clearing of the pm stable es 
did Hercules, but his reward would be equal to that 
of the maiden, who for giving up an ancient city 
_ crushed by the shields of the invaders, of whom 
. : yen as the reward of her treachery. 
wth se yn we must express our belief that 

circumstances are favourable, Moule’s 
earth system is invaluable, provided the earth re- 
uired for its purpose is readily obtainable, and the 
ape of the resulting manure is equally possible. 

We are right, and we only follow the teachings 
—. Moule, checked by an extended botanical, 
eae ~ geological experience, the system 
that i? of partial adaptation. It appears to us 
inf tt requires extended knowledge, capital, and 
vogel to render it much more available, and 

oa benefit, considerations which we 

ompany’s notice. 
& succeeding article we shall notice Goux’s 


system, and co i i 
Moule : — its proposals with those of the 


We have not specially described the results which 
Mr. Moule states to have been arrived at in the 
—— of the manure produced by his earth- 
closet plan. Our reason is simply this. One manure 
may be exceedingly good for one class of land, while 
the same manure would produce comparatively little 
results on another of a different geological or 
chemical character. We have seen too many ‘ testi- 
monials” of the value of a variety of all classes of 
natural and artificial manures to believe in any, as 
of universal application. In one of his pamphlets, 
Mr. Moule greatly relies on the value of silica, 
silex, or silicic or | (merely different terms for what 
is commonly known as ‘pure flint,” which in its 
purest state is best seen in ‘rock crystals,” the 
material of which ‘‘ pebble spectacles” are made.) 
But the majority of our soils contain silica in abun- 
dance. The value of many of our natural and 
artificial manures consists in their affording soluble 
potass, by which such silica is rendered soluble for 
the use of theplant. In the neighbourhood of some 
towns in the North of England this potass is 
afforded abundantly ; and within a few furlongs of 
the Star and Garter at Richmond, Surrey, only a 
few miles from London, the careful chemist, botanist, 
or geologist may learn some valuable facts; we 
mean nearly facing Isleworth, in the ditches or 
trenches bordering on the Thames, in reference to 
the abundant presence of the silica in grass, 

Partial discovery, like partial evil, may become at 
last universal good, and we shall be glad to see the 
earth system developed into the latter phase of 
existence. At present we have the impression that 
it is in a state of promising infancy, which by 
careful culture may arrive at a mature state. There 
is one point to urge in the favour of the system, It 
has undergone the rigid examination of unprejudiced 
and impartial public officials in this country and in 
India. Unlike most other similar processes, its own 
merits are its greatest recommendation. It has not 
been the subject of puffing articles or advertisements 
beyond the simple statement of the advantages it 
actually presents. In fact the modesty of the Moule 
Company forms a model which others having like 
objects in view would do well to imitate. 








THE INTERNATIONAL EXHIBITION 
OF 1873. 


In noticing last week the forthcoming Exhibition 
we referred but very briefly to the steel exhibits, 
observing that from their extent and importance 
they were worthy of a separate notice. Un- 
doubtedly to many they will be a very great attrac- 
tion, and the rooms in which they will be placed 
will prove the most interesting portions of the Ex- 
hibition, They will form, in many instances, com- 
plete histories of the processes of manufacture of 
both light and heavy steel goods—from a needle to 
a locomotive boiler. The lion’s share of the credit 
due for forming a very extensive ry yd of heavy 
steel goods—as interesting as it will be instructive 
—must unquestionably be awarded to Mr. F. W. 
Webb, the locomotive engineer of the London and 
and North-Western Railway. This gentleman has 
sent a collection of steel articles representing various 
portions of a locomotive, each being shown in 
various stages of manufacture. He has also sent a 
number of specimens of steel wrought into various 
forms for ae purposes, Some idea of the extent 
of this collection may be gathered from the circum- 
stance that it will occupy nearly the whole of Room 
No. 26, leading from the west gallery of the Ex- 
hibition building, and which was used for the pur- 

ose of exhibiting the scientific inventions last year. 
This room which is also approached from the mu- 
seum of fish culture, is about 120 ft. long and 25 ft. 
wide, and has a small annexe in which the engine 
for driving the printing press of ‘‘ the Key,” and 
other machines was formerly located. In this 
spacious gallery the visitor to the Exhibition will find 
specimens of the crude materials for the manufacture 
of steel by the Bessemer and the Siemens-Martin pro- 
cesses; pig iron and spiegeleisen will be illustrated in 
a similar manner. en there willbe seen a number 
of Bessemer steel ingots, bars, boiler tubes, boiler 
plates, and various other exhibits of the same nature, 
each of which will have its own special history to 
tell, its own practical lesson to teach. Then will 
come the heavy parts of locomotives, such as steel 
connecting rods, piston rods, springs, axles, wheel 
tyres, fireboxes, and finally a locomotive boiler itself. 
In fact the collection will be the most complete and 
extensive in the Exhibition. 





The return portion of Room No. 26—a length of 





about 20 ft.—will be occupied by springs from the 
Railway Spring Company, and some heavy speci- 
mens from Messrs. Howell and Co.’s works. The 
‘light steel goods are being arranged in the east and 
west crush-rooms on the balcony in the Albert 
Hall. In these rooms will be found samples of 
Messrs, Howell’s homogeneous metal, cast steel, 
and special steel, as well as various kinds of goods 
manufactured therefrom. Here will be aggregated 
steel ornaments, toys, and tools, pens, nasiheh and 
fish-hooks, knives and scissors, swords and spurs, 
and in fact specimens of all the known applications 
of one of the most useful and important metals, In 
order to complete the collection, machinery, pro- 
cesses and apparatus for the testing of steel rails, 
steel wire ropes, &c., will find places in the build- 
ing. We have only touched very generally upon 
this interesting feature of the Exhibition—as indeed 
we did upon the other classes of exhibits—leaving 
detailed descriptions until such a time as the ar- 
rangements respecting them shall have been com- 
pleted and the Exhibition publicly opened. 


CLAYTON’S PEAT MACHINERY. 

For some time past Messrs. Clayton, Sons, and 
Howlett have been engaged in working out a system 
of machinery by means} of which they propose to 
overcome the difficulties which have hitherto beset 
attempts to render the manufacture of peat a profit- 
able undertaking. They have at length perfected 
their apparatus, and, judged by the results of an 
extended series of trials recently “made, it would 
appear that they have solved the problem of pro- 
ducing condensed peat adapted for fuel on a com- 
mercially remunerative scale. The process of 
manufacture may be said to commence at the bog 
itself, for as the peat is dug it is thrown into squeez- 
ing trucks, and there deprived of a large proportion 
of its free water. These trucks consist of iron 
cylinders closed by doors opening from the top and 
mounted on low carriages, which are run on a tram- 
way from the bog to the machinery. Within the 
cylinder is a piston actuated by a screw passing 
through one end of the cylinder and worked by a 
handle from the outside. The cylinder is perforated, 
and as the peat is squeezed—which is done by the 
attendant while the trucks are on their way to the 
apparatus—the surplus water issues from perfora- 
tions formed in the cylinder. Arrived at the ma- 
chinery shed, the raw peat is delivered into a vertical 
hopper of conical shape, in which revolves a shaft 
armed with: cutters, by which the fibrous peat is 
broken up. From this hopper the peat passes at 
right angles into the masticating chamber, which is 
a horizontal cylinder within which is a shaft carry- 
ing a set of cutters made of malleable cast iron, and 
arranged in the form of a screw around the shaft. 
These cutters, or fingers as they may be termed, are 
square in section, and work in between a series of 
fixed steel knives carried in a plate let into the side 
of the cylinder, and which can be readily removed 
for examination or repair. The conical hopper and 
the under portion of that end of the masticating 
chamber which is next toit are perforated so that any 
free water remaining in the peat can escape before 
pulping. At the end of the cylinder next the 
hopper is a screw by which the peat is fed into the 
masticating chamber, and at the opposite or delivery 
end is another screw of less pitch than the feeding 
screw, so that the peat is subjected to a kind of 
pressing or jamming action during the process of 
pulping. 

In order to prevent injury to the working parts 
of the apparatus from any hard foreign substance 
that may have found it way in with the peat, the 
driving pulley is fitted with a friction clutch of a 
special kind. ‘The boss of the pulley is bored out 
conically, and the friction clutch takes into the 
recess. By means of a hand wheel the clutch can 
be screwed into the pulley, so as to afford any de- 
gree of resistance, Should the cutters beconie 
choked by any foreign substance, the machinery is 
pulled up, but the pulley still runs on. The ar- 
rangement is both ingenious and effective. From 
the compressing screw the peat is discharged at 
right angles to the machine in five streams, each 
34in. wide by 2}in. deep. These streams are 
continuously delivered on to trays, in length of 
about 3ft., which are detached by a wire cutter 
when a sufficient quantity has been delivered. The 
trays are run in succession along a framing or tram- 
way under the delivery end of the machine, and as 
the peat is delivered each tray is passed forwards to 
a wire-cutting frame, where each of the 3 ft. 
lengths of peat is, at one cut, divided into six 
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pieces, each 5.in. long.. The briquettes thus formed 
are removed from the machine to the drying sheds, 
where they are placed—still on their receiving 
trays—in racks, and air-dried. ‘This latter process 
occupies on the average 18 days, and during the 
process of drying the briquettes shrink consider- 
ably, measuring, when ready for the market, 3 in., 
by 2in., by lin. 

A complete apparatus—with the exception of the 
squeezing trucks—has been for some time past in 
operation manufacturing peat at Messrs. Clayton’s 
works in the Woodfield-road, Harrow-road. This 
apparatus is stated to be equal to a yield of 75 tons 
of moulded peat per day of ten hours ; the recent 
working of the machinery, however, having of 
necessity been of an intermittent character it could 
not be checked in this particular. Sufficient, how- 
ever, has been done to show that the apparatus 
does its work quickly and weil, the condensed peat 
being perfectly homogeneous and satisfactory as 
regards quality. ‘The 75 tons of freshly moulded 
peat yield when dried about 15 tons, of an average 
deysity of 1.25. These figures, however, vary to 
some extent with the nature of the bog, and thedepth 
from which the peat is cut. The apparatus is driven 
by an 8-horse portable engine, and the cost of pro- 
duction is placed by Messrs. Clayton at 5s. per ton, 
including all expenses. The condensed peat thus 
produced is of about the same density and specific 
gravity as coal, and, so far as it has been tried, is 
found to answer equally well as a fuel, either for 
ordinary purposes or under steam boilers. 

In order to give the apparatus a thorough trial 
Messrs. Clayton had it at work on the first three 
days of the present week, during which time it was 
visited by the Duke of Sutherland and a number of 
engineers and others interested in the question of 
fuel. An ulterior object is to burn the peat thus 
produced in a locomotive, arrangements having been 
made for this purpose in order to test its calorific 
powers in that respect on a practical scale. ‘The 
peat used was taken from Haiden Moss, near Hud- 
dersfield, and was of fair average quality. During 
the'trial about 30 tons of this peat were worked up 
into briquettes, which have been stacked in racks 
for drying. Another batch of 30 tons of peat is 
now on its way from Ireland to Messrs. Clayton's 
works, and when that has also been converted into 
fuel the whole 60 tons will be thoroughly tested in 
a locomotive engine. Amongst the numerous visitors 
who have attended the recent trials were, the Duke 
of Sutherland ; Lord John Hay; Sir J. Dalrymple 
Hay; Sir J. Bannerman ; Baron Gudin ; Mr. Pender, 
M.P,; Mr. E. A. Cowper, Mr. E. Sacré, and anum- 
ber of other English and foreign engineers and 
scientific gentlemen, all of whom expressed them- 
selves very well satisfied with the results. 


RANSOME’S ARTIFICIAL STONE. 

We have, on many previous occasions, called 
attention to theinteresting and valuable processes for 
the production of artificial stones, now successfully 
worked, and widely introduced for several years by 
Mr. Frederick Ransome, and we have also pointed 
out the progress that has been made in the same 
industry in tae United States. In America, indeed, 
many attempts on a considerable scale were made 
to produce the stone, which all fell short of a prac- 
tical success on account of a want of heaniioden 
in the details of the process on the part of those 
attempting to introduce it. One of the first to 
develop the manufacwure in America was Doctor 
May, of San Francisco, who, after establishing ex- 
tensive works in that city, failed from the reason 
given above. This difliculty, however, he re- 
moved by visiting England, where he was made 
thoroughly acquainted with the details by Mr. 
Ransome, and on his return to San Francisco, the 
works which had before been a source of consider- 
able loss, were at once brought into successful 
working. Mr. Ransome’s ron subsequently joined 
Doctor May's undertaking, and the manufacture 
and sale of artificial stone on the Pacific Coast is 
now, we believe, very considerable. Other profit- 
able fields have since been found. The disastrous 
fire at Chicago, was followed, as is well known, by 
an almost unparalleled energy in rebuilding the de- 
vastated city, and no place offered a more certain 
and extensive prospect for the establishment of 
Ransome stone works than Chicago, where the de- 
mand for building materials so far exceeded the 
available supplies, and where, even after all the re- 
storations are made, and the material has established 
its well-deserved reputation, the demand must still 
continue to meet the necessities of the rapidly 


growing city. 











About a year ago, therefore, Doctor May started 
Ransome stone works in Chicago, and the results 
obtained, have, so he informs us, exceed his ex- 
pectations. ‘The works, although of considerable 
capacity, cannot supply the demand, even when 
they are kept in full operation by double shifts night 
and day, and large orders arrive from towns 
300 miles distant from Chicago. Amongst other 
work executed has been the whole front of an hote!, 
183 ft. wide, and six stories in height. It is to be 
remarked, also, that the’stone has borne the test of 
the past severe American winter — having been 
exposed to 27 degrees of cold below zero without 
being in any way affected. 

We are glad to find that further encouragement 
has been given to the more extended use of the 
process by the granting, in the United States, of the 
patent for Mr. Ransome’s most recent improvement, 
known under the name of Apcenite: By this pro- 
cess the manufacture of the stone is rendered 
cheaper and more simple, and it can be produced 
more rapidly ; it hardens without any subsequent 
application of chloride of calcium, or any similar 
solution. To effect this, Mr. Ransome combines 
common sand, Portland cement, ground carbonate 
of lime, and finely divided silica, easily soluble in 
caustic soda; these are made plastic by the addi- 
tion of silicate of soda, and moulded to any desired 
form. By this combination the silicate of soda is 
decomposed, and forms, with the Portland cement, 
silicate of lime and alumina, while the caustic soda, 
liberated in the operation, combines with the soluble 
silica, producing more silicate of soda, which again 
attacks the lime in the Portland cement. In this 
manner the process of combination repeats itself 
until the caustic soda becomes entirely fixed, and 
none remains to be removed by subsequent process. 

‘This mode of manufacture which has been intro- 
duced to a large scale in this country, will now 
doubtless be rapidly taken up in the United States, 
where the value of the stone already produced there 
is so well appreciated, especially as it can compete 
with natural stone, even in localities where the 
latter is most plentiful, on account of the cost of 
hand labour in quarrying and working. ‘There are 
few towns in the United States in which a demand 
would not be at once created sufficient to make the 
establishment of works for either the old or new 
processes profitable undertakings; probably the 
production of Apcenite would be preferred on ac- 
count of the greater ease, economy, and rapidity, 
with which it is produced. But we hope that any 
intending American manufacturers will follow 
Doctor May’s example, and pay a visit to Mr. Ran- 
some’s works at Greenwich before they start opera- 
tions. 





THE FLY-WHEEL AND ITS 
ASSOCIATIONS.—No. II. 

Tue motions of the parts of a steam engine are 
almost entirely motions in planes perpendicular to 
the axis of rotation of the crankshaft. The motions 
of any of these parts can, therefore, be fully re- 
presented upon a plane surface to which this axis 
is perpendicular. Let this sheet be such a surface 
with the axis at A, the centre of the shaft. Let 
BDF be the circle described by D, the centre of 


Fic. 1 





gravity of a portion, weighing W lb., of a rim of a 
fly-wheel making # revolutions per second, the 
radius A B being equal*to r ft. In the rotation of 
a rigid body every point in the body describes a 
complete circle round an axis passing through 
any other point in the body in the same time that 
it makes one revolution round the fixed axis, for 
every line upon the plane is varying its direction 
at the same speed. D in Fig. 1 is making x 
revolutions per second round A at radius AD, but 
with reference to E, the point D, is making x revolu- 
tions per second with radius K D, and with refe- 
rence to C it is making also x revolutions per 
second with radius CD, A clear understanding 
of this relation between the motions of the different 
parts of a rotating body is of the utmost importance 
to the student of mechanical engineering, as it gives 
him possession of a system of investigation that is 





more agreeable to his mode of thinking ¢ 

the methods of mathematical analysie® pa 
adopted. in the solution of such problems, Th 
motion of the point D, at right angles toA D ma 
be thus separated into two rectangular components 
the one in the direction D K, being, for the instant 
identical with the motion about C as a centre with 


radius C D, its velocity isn.27.C D; the other 
component is its motion in the direction CD, ang 
is the same as its motion about E, asa centre with 


radius E D, its velocity is x.2w.ED. But the 
rate at which D is moving in the direction ( ),is 
* . wt . ° ’ 
evidently the rate at which C D is increasing jn 
length, that is 
C D is increasing at the rate of n .2 ¢.K D. 
At what rate is the velocity of D in the direction, 
DE, increasing? The veiocity in that direction- 
n.2*.C D,and 
C D is ircreasing at the rateof n.2 7. E D, 
therefore the rate of acceleration in the direction 
D E must be 2.2xXthe rate at which CD is ip. 
creasing, or, 
=n .2_.n.27. ED=(2 rn)? ED. 
But the position of D may be anywhere between 
B and F; and every word of the above would still 
apply. Let the point D be taken very close to B, 
we would then have a very short C D, and ED 
would be almost equal to AB. The acceleration in 
the direction D KE would be then (2 7 x)? ED where 
E D would be almost equal to A B, and when the 
point. D is taken on the point B this becomes 
? (2%n)2AB=(2mn)?r=a . . . (15) 
But if the motion of a body is accelerated at the 
rate of a ft. per second, it must be under the con- 


straining influence of a force = W acting in the 


direction in which the motion is being accelerated. 
The centrifugal force is the resistance opposed to 
this accelerating force, it is equal to it, and opposite 
in direction; it is therefore equal to 
2w= Qr n)?r Ww. 
9g g 
But 27nr=v 
o*. (2arn)? r?=0? 
v2 
and (2 Tn)? r=— 
? 
)2r w_Ww v2 
— 


.*. centrifugal force = * *)* * . (16) 


The demonstration usually given for the amount 
of centrifugal force is in its different parts equally 
as simple as the above, but it is less direct, and the 
above is given, not so much for the sake of thle 
problem of centrifugal force, as to induce the student 
of engineering to adopt this method of treatment 
for problems of rotation. 

The point D was supposed to be the centre of 
gravity of a portion of the rim, but the demonstra- 
tion is quite independent of this assumption, for the 
portion of the rim weighing W may be taken so 
small that its own dimensions could not affect the re- 

Do «x 2 y ° 
sult. But the centrifugal force= (272) Wr this 
shows that it varies as the radius of = om simply, 
and therefore that it varies as the product of the 
weight by the: distance of the centre of gravity 
from the axis of rotation, whatever be the form of 
the body. 

But the centre of gravity of a fly-wheel is at the 
centre of the axis of revolution, the centrifugal force 
should therefore be nothing as the radius is nothing. 
This is quite correct, the centrifugal force of a fly- 
wheel is xothing, because the centrifugal force due 
to each atom of the rim acts at the position of that 
atom radially outwards, and if the rim is of uniform 
section one-half balances the other, and there 18 no 
resultant centrifugal force acting on the shaft. Let 
the rim of a fly-wheel be divided by radial lines into 
small segments, so small that the portions of the 
outer and of the inner circle intercepted between two 
adjacent radii (Fig. 2), do not differ sensibly from 

c 


‘ 


D 
Fic.2. i 
B 


straight lines; let CD E B represent one of 
segments of the rim, but exaggerated, A C=R 


these 
=the 
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A B=R,=the inner radius. The 
he area AC D as A B? is to A C?, 
milar triangles ; if m. A B? is the 

» AC? must be the area of the other. 
rg cin : po value for m, we can write 
AB? and m. AC? as the two areas respectively. 
The centre of gravity of a triangle is at one-third of 
its height from the base, the centre of gravity of 
triangle ABE is therefore at 4 A B from A, and 
the centre of gravity of A C D is at $ AC from A. 
The area of a surface x the distance of its centre of 
from an axis is the moment of that surface 


outer radius, and 
pecause they are 81 


it . 
eaively to that axis, and the difference of the 
moments of the whole area of a surface and of a 


rtion of that surface is the moment of the diffe- 
rence of the areas relatively to the same axis. 

If we find the moments of A CD and of ABE 
about an axis through A, the difference of these mo- 
ments will be the moment of the area C D E B about 
A: that moment divided by the area of CDEB 

il cive the distance of the centre of gravity of 


“ill : J 
the portion of the rim represented by CD EB, 
that is, mae as 
Moment of ACD=m.AC?xgAC = §mAC 
Moment of ABE=m.A B’xgA B= $m. AB® 


Difference m (A C?—A B*) § m (AC®—AB) 
and dividing the difference of moments by the diffe- 
rence of areas, fs 
jm (AC°—AB*)_2 (AC*—A B®) 
m(AC’-AB’) 3(AC’—AB) 
or writing R and R, for AC and AB, we get the 
distance of centre of gravity of the portion CD EB 
from the centre A, 
3 3 
re = so =) er ee 
3 (R’—R)) 
Dividing numerator and denominater by (R—R,), 
we get the same result in another form, viz., 
R?+R}+(R+R,)° 
~ 8(R+R,) 





R?+R? 
5) ’ 





as given on March 21st to compare witha] 


the expression for the radius of gyration. 

When we come to the consideration of the strength 
of asolid rim of a flywheel against the bursting 
strain of centrifugal force, we find that the strain 
is not of the same amount per square inch over the 
whole area of the section of the rim. Although 
the centrifugal force of the outer portions of the 
rim is greater than that of equal portions on the 
inner part of the rim, the strain per square inch of 
the material is actually greatest at the inner side of 
the rim. The strain arising from centrifugal force 
in a solid rim is tension in the direction of the cir- 
cumference, This strain of tension increases the 
length of the circumference by the amount of 
extension produced by the strain. As the rim will 
not increase in thickness from the inner to the 
outer circumference, but, on the contrary, will 
diminish in that dimension by an almost infini- 
tesimal amount, the extension on the outer circum- 
ference will not exceed the extension on the inner 
circumference. For our present purpose we may 
neglect the minute alteration there must be in the 
section consequent upon the extension of the rim, 
but with the remark that its effect will be to in- 
crease the difference in’ the amount of the 
strain per square inch at the inner and at the 
outer edges. The extension will therefore be at 
both edges equal to 3.1416 times the increase 
of the diameter by the extension. But the ex- 
tension at the inner edge is, on a shorter cir- 
cumference, the same as it is at the outer edge 
on a longer circumference, The strain produced is 
asthe amount of extension divided by the length 
upon which this extension takes place. As the ex- 
tension is the same amount all over, and as the 
length of the part extended is, for any part of the 
Section, the circumference at that part, the strain 
te A part must be inversely proportional to 
~d lus at that part. But this is just the 
om mon rule for the expansion of steam after 
Sh yty! ; the pressure is inversely propor- 
stroke * e distance from the beginning of the 
~ ae hap take the inner radius of the flywheel 
inch A sarnn of cut-off and the strain per square 

€rim will bear as the full pressure, and if 


we be the outer radius as the length of the stroke, 
©meanpressure of the expansion will be the 


the section of the rim in square inches, the strength 
of the rim is that due to 


R, R 

R—R, byP- log. z, ° K®* . . (18) 
This may be called the effective value of the area 
of section for strength. 
The weight of a cast iron rim, whose section is K 
square inches, and whose mean radius is =r feet is 
in pounds, 


w=?" rKw_se75>K, (19) 
144 


if the metal vests 444 Ib. per cubic foot. 
Substituting this value for W in (16) we get 
W v?_ 38.75 rK. (29nr)? 
rg ee: ise. 


32.2 r 
And writing = for , and condensing, we get 





the sum of the centrifugal forces of the rim of a 
cast-iron flywheel equally divided over the circum- 
ference, as steam pressure in a cylindrical boiler is 
equally divided over the circumference of the shell, 
= N2r2 (20) 


S—Te- tte 
The strain upon the rim is, as in a circular boiler, 
equal to the pressure upon a portion of the circum- 
ference equal to the length of the semi-diameter, or 
to the above divided by 6.2832. 
Strain on rim 
K N2r2 
= 21 
952 (1) 
Dividing this by the effective value of the area 
of section, we get the maximum strain per square 
inch, 





we? BB) 


952R, byp. log. (22) 


As 7? in the above is the product of the mean 
radius of centre of gravity of the sections of the rim 
by the mean radius of the rim, it is 
o_, R+R, 
ror —— 
Substituting this for 7*, we get 
N? r(R?—R?) 











1904 R, hyp. log. (23) 
' 
But by (17), 
y (17) = 
3 (BR? - 2)’ 
therefore the maximum strain per square inch, 
___N*(R*—R?) 
2856 R, hyp. log. rc (24) 
R. 2(R—R,) 
But as hyp. log. — | ie 
ut as hyp. log. =, is nearly equa +R, 


we get from (22) an approximation to the maximum 
strain per square inch 
N2 x3 
= 25 
P voz K, (25) 
where ris the mean radius, and R, the inner radius 
of the wheel. 


IRRIGATION IN FRANCE. 

THE Agricultural Society of France, announced in 
January, 1872, a competition for essays upon the 
theory and practice of the different systems of 
irrigation prevalent in France, A prize of 2000 francs 
was to be given for the best essay, and a medal was 
offered for the treatise next in merit. 

The scheme of the work was described as follows : 
1. To define as far as possible the theoretical 
principles of irrigation, basing them upon natural 
laws and acquired facts. 2. To establish clearly 
the rules upon which practice should depend, and 
to justify them equally by abstract reasoning, and 
by the teachings of experience, and to refer to all 
the variations which may result from the diversity 
of local circumstances. 3. To reconcile and to 
explain the differences which exist in details of 
accepted practice upon essential points. 

We have before us the report of the commission 
presented by M. Guibal at the general meeting 
held recently by the Society, and proceed to notice 
its more salient points. 

Ten essays were submitted. The gold medal and 
the prize of 2000 francs were accorded to M. 
Charpentier de Corsigny, and his essay will be 
printed in extenso. MM. de la Bastie and Vidalin 
will each receive a silver medal. 











R 
R—R, 





R 
* Misprinted p— hyp. log. K in our impression 


In the essay of M. Corsigny the scientific aspect 


of the question is develo with simplicity and 
clearness, and the practical aspect is discussed with 
certainty and precision. The text is fully illustrated 
with plans and sketches. The following are the 
peinetpe} subjects treated by the author: The 
istory of irrigation ; its importance; water, an in- 
dispensable agent to vegetation; mineral matters 
held in solution in water ; nitrate of ammonia ; and 
nitric acid in irrigation water ; gases dissolved in 
water; nitrogen contained in clay ; special utilisa- 
tion of clay ; irrigation in summer and winter, &c. 
After a general statement the author proceeds to 
consider the irrigation of tilled land: chapter 
is full of valuable information. “In it are’ described 
the various’ modes of irrigation used in Various parts 
of France, and it contains an example of a general 
arrangement of irrigation with complete plans, and 
the quanto water necessary per acre in different 
countries, the quantity of water that should be 
used, and the number and duration of waterings. 
The third chapter treats on irrigation of fields, 
their formation and maintenance, The author re- 
views the reciprocal action of grass, and water 
in movement, the influence of fall, that of tempe- 
rature and of light, the necessity of intermittent 
watering, &c. 
In referring to this treatise, the Commission state 
that M. Corsigny has shown himself fully compe- 
tent to deal with the subject, and that his theories, 
when practice fails, are always reasonable. This 
essay, to which will be ultimately added two new 
chapters, forms for all those interested in irrigation 
works, a complete treatise, without being too ex- 
tended, and t gah oe without being too abstruse, 
while it is essentially a useful work, for which the 
agricultural world will be indebted to its represen- 
tative society. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.ixsprover, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance on 
Change at Middlesbrough was not so large. Although the 
market was firmer, owing to the prices ig Glasgow bei 
higher than they were last week, there was some No. 
offered at about 117s. 6d. per ton. The makers, however, 
are all well sold, and they pay little attention to fluctuations 
on ’Change, holding out for remunerative prices. There is a 
os demand for iron, particularly on home account. In the 
nished iron trade little need be said. For the last few 
weeks the wages question has caused a good deal of appre- 
hension. 


The Ironstone Miners and their Wages.—Nothing further 
has been done sapereng the wages of the Cleveland miners. 
~~ are taking the necessary steps for forming a Board of 
Arbitration. 


The Blast Furnace Men of the North of England and 
their Wages.—Since the blast furnace owners decided last 
week not to advance the wages of their men, nor make any 
alteration with regard to extra shifts, some of the firms have 
reconsidered the matter, and have decided to give their men 
an increase of 10 per cent. at once, and 5 per cent. after- 
—— should the Cleveland miners’ wages question get 
settled. 


The Ironworkers of the North of England and their 
Wages.—To-day (Wednesday) a most important matter 
affecting the entire trade of the North of England has been 
settled at Saltburn-by-the-Sea. As stated in ENGINEERING 
last week, the arrangement made by the Board of Arbitra- 
tion respecting the wages of the ironworkers expired at the 
end of March. The men wis an advance, and the 
masters stated that, owing to the anomalous condition of the 
trade, they could not give an advance. A spevial pooling 
of the Board was held at Saltburn on Tuesday, and was ad- 
journed until to-day. All the ironmasters and the whole of 
the ironworkers were represented. Mr. Rupert Kettle, Count; 
Court judge, Wolverhampton, and arbitrator for the Board, 
was present. The whole state of the trade was very fully 
discussed on Tuesday and to-day, and at the conclusion Mr. 
Kettle gave his award, of which the following is the text: 
‘‘That the notice of the men for extras and allowances be 
withdrawn, and tbat all such claims be included in the price 
to be awarded. That the dispute in connexion with the 
works of John Abbott and Co. (Limited), Fry, Ianson, and 
Co., and others of a similer nature, considered as settled 
by the withdrawal of all claims on both sides; that the sys- 
tem of a sliding scale, either upon the former or any other 
basis, shall not be again adopted without the consent of both 
masters and operatives; that the rate of wages for puddlers 
be raised 9d. per ton from the 31st of March until October 
4th next, and that all other ironworkers be paid an advance 
of 74 per cent. upon present prices. 

rr ph eaaee eia Y on the northern rivers is in a 
satisfactory state. All the builders have a number of ships 
on the stocks. On Saturday last various launches of im- 

rtance took place. On the Thames a big ship was 
eeached ; on the Clyde the largest ever built on that river 
was floated; on the Tyne the same thing happened, and on 
the Tees, at Middlesbrough, a great emigrant ship was 
launched. 

The Coal and Coke Trades.—The coal and coke trades are 
easier. The demand is slacker, stocks dre increasing, and 








Mean strain 


the section will bear, that is, K being 





of March 21. 
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CLAYTON’S BRICK-CUTTING TABLE. 
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Wes noticed lately the recent judgment of the Lords BOHLKEN’S EARTH BORER. . 
Justices in the poof of Murray ‘ Clayton, in which Mr. We ill bel a . NOTES FROM THE NORTH. 
Murray unsuccessfully sought to have included in a previous E illustrate, below, a good and simple form of earth . Giascow, Wednesday. 
injunction a new cutting table for brick-making machines, borer, specially adapted for making holes in the ground for Glasgow Pig-Iron Market.—The warrant market showed 
invented and patented by the defendants, Messrs. Clayton, | telegraph poles, for fence and other posts, for planting trees | Some signs of firmness last Wednesday, and business was 
Son, and Howlett, of the Atlas Works, Harrow-r It | and a hundred other purposes, when it is desired to remove done up to 123s., but this improvement was not sustained, 
will be remembered that Mr. Murray obtained an injunc- | only the amount of ground actually required, quickly and and on Thursday and Friday transactions took place at from 
a a Chancery coment Messrs. Gage, on os ground | cheaply. The earth accumulates on the blades of the borer a A oe a> Se Sue, ae o ye at 
that their cutting table was an infringement of his own. | as the latter penetrates th roun - do - im © animation, the quota- 
Messrs. Clayton Casupen set to work and devised a new pe the ground, and the tool must be | tions on Monday being 118s. 9d. to 119s. 6d., while yesterday 
cutting table which possesses several distinctive features, and a moderate amount of business was done from 120s. to 118s, 
is a decided improvement upon those which have preceded it. aise 3d., closing with buyers at 118s. 6d. cash. To-day’s market 
This arrangement forms the subject of the annexed illustra- : : | has been very flat, the quotations being 120s. fourteen days, 
tion, Fig. 1 being a side, and Fig. 2 an end elevation of the to 115s. one month, closing at lowest, sellers 115s. prompt. 
apparatus. The table, A, travels from side to side, the The ar ye of makers iron are still a little irregular, but a very 
cutting wires, B, passing through a slot formed along the decided reduction has taken place on the rates ruling a fort- 
centre of the table. These wires are attached to the upper iI night ago. For the week ending 29th ult. the shipments of 
and lower bars C and D, which are connected to the table pig iron were 11,167 tons as against 21,729 tons in the corre- 
and move with it The clay, E, is delivered continuously sponding week of last year. 
through the die ofthe brick-making machine into a series of i} No.1. No.3. 
receiving rollers on which it travels forward. When a 8. 6. d. s. 8d. 
sufficient length of clay has passed into the rollers it is cut G.m.b.at Glasgow, ws 121-122 6 119-1200 
off by means of a single wire, F, which is carried in a bow : s ds. d 
frame, and can be passed from side to side between the Gartsherrie ,, “ 146 0 1276 
rollers. This frame also forms the lever for actuating the Coltness ” eee . 147 6 1250 
central shaft, G, and through it the whole of the movable Summerlee__,, tee 147 6 1226 
parts and cutting wires simultaneously. Carnbroe ” . 130 0 1250 
When a cut has been made heova the issuing stream of Langloan ” ‘ oe «+ 1500 1250 
clay the severed length is pushed forward by hand on to the | Calder, at Port Dundas « 1500 1250 
cutting table, where it is adjusted for cutting, between two Glengarnock, at Ardrossan... ° 135 0 1260 
resistance bars, H, H. In the side elevation the front resis- Eglinton ” eee 122 6 1206 
tance bar is omitted in order to show the batch of cut bricks Dalmellington ” aoe fe) 122 6 1200 
and the method of applying the hand to move them forward. Carron, at Grangemouth, selecte . ee = 
The piece of severed clay is allowed to remain on the table | Shotts, at Leith oe “ ah . 145 0 1250 
before being cut up, until another piece of the same length | Kinnell, at Bo'ness ese eve - 135 0 1300 
has been exp and delivered on to the rollers. The bow = | (The above all deliverable alongside.) 
frame is then operated to sever the newly exuded length oi I Bar Iron ... eee eve see ove 141. to 151. 
clay, and at the same time motion is transmitted through the Nail rods ... one one ove eee 141. 
shaft, G, to the pinion and rack, I, and consequently to the - ; The Malleable Iron Trade.—At present the malleable iron 
plate table and the cutting wires. These latter in their trade of Scotland is at a very low ebb, so far as remunerative 
motion across bring the piece of clay upon the table against orders are concerned. A number of works are almost at a 
je a rr yes me bars, = — ange yo the ete, standstill. Merchants complain that they have seldom ex- 
e is complete, and the wires have passe perienced such an absence of demand as there is at present; 
oun poe ey ae pr hd into bricks, J. These bricks are and besides the extreme falling-off in the home ‘wade it is to 
I bea - ry ; be table, directly on to the barrow, | be noticed that there is almost an entire absence of the usual 
ea shipping busines ofthe bean, an exper ot te 
forward on te the table, and ‘ poten sastion of ‘the bow — hope with present prices for any improvement — 
t lishes the , r L OF 5 foreign trade. However, both pig iron and coals are show- 
Fame G0C0m, es the same result as before, cutting it off, an ing a decidedly downward tendency, and there is room to 
cutting the length on the table into bricks. When the bar- | hope therefore that as the spring advances some briskness of 
row has received one length of clay cut into the size of bricks, trade may set in. 
it is moved forward so as to present a clear s for the re- ; i 
ception of the next batch. When it is fully charged it is | - 3 ’ , . . The Clyde Subway Bill—The Select Committee of the 
wheeled to the drying ground and a clear barrow $s moved | taken out every five or six revolutions, in order to remove House of Commons, to whom this Bill was referred, heard 
up in ite place. the earth that is upon it. On the Continent these borers | evidence upon it during two days last week, and without 
It will be seen that the whole arrangement is very com- | *"® used to a very large extent, and we believe that so soon | ®!ling for any evidence from the Clyde Trust and the Core 
plete, and effects a considerable saving of labour. In the | * they are known in this country a considerable de- pe of Glasgow in support of the petitions which they 
table the backward and forward motions are similar, and | ™#nd for them will be created. Mr. M. Sellig, of 70 and 71, resented, claiming to be heard against, they oS 
effect the desired results of cutting the pieces of clay and | Bishopgate-street, E.C., is introducing them into England. out, holding that the preamble had not been proved. y 
leaving the same to be slid on to barrow by hand. Thus the not only threw it out, but they also took a very unusual st¢p 
labour of lifting the bricks from the cutting table is avoided, | fora private Bill committee, namely, granting expenses to ; 
and the work is carried on continuously. The new table has| 4 Quem B Atebincieeestnn oe en - — caused oe it in were 
rapidly found its way i i catia ‘sfactin SLAND Briper.—A bridge of some littleim eir rig an rivileges. en the “promo 
pidly y into use, and is giving satisfaction. has been completed over the Am em river in my question was peel sew into it was found that there was 


hel bridge wo 200 ft. long, and it is constructed entirely of ——— rege J at the back of it but a Late 
, . r wood. ere are eight bays, varying from 3 and one of his clients, who is a warehouseman in Glasgow. 
a. [Seer eee goes Wilson _ Co., of the Phoonix | 44ft., and the roadway is is ft. whe. e ieidge ie coosted Such speculators deserve to be sharply dealt with, and the 
sf din ae - are Say panne © large number | on thirty-seven piles, 45 ft. in length, and sheathed with | Committee, sitting on this particular Bill, deserve much 
pdt yg hee a roy = ab Dutch Govern- Muntz metal, the height above high water mark being 17 ft. commendation for enforcing an important clause in the Act, 
p mee 4 -. te +4 wt te whe Pde at Amster- | The width of the river at high water is 140ft. The ap- bearing upon private bill legislation. 

ment. These sume ma caliehetihes be hend. pn oe | proaches are solidly formed, and on one side there is a timber Dundee Harbour Works.—At a recent meeting of the 
will fill with water or ant five different A te » | culvert 20 ft. wide to carry off flood water, and for the pur- | Works Committee of the Dundee Harbour Board a report 
ship at the same ram secant oa sy ew co of a | pose of protecting the embankment. The contract for the | was submitted by the engineer regarding the large crave 
ease of fre. Worked by fur men the’ re the | work was taken in September, 1871, the price being 13871.; | be erected at the harbour, and showing the probable cost 
jet of water 70 ft high, the iene HIE tele oh the sean and it is worthy of notice that with the exception of an item | of a 60-ton as compared with a 70-ton crane, and as the 
ofa ten ino minute and @ hal, The D wh’ Ge the rate | of 352. for Muntz metal there were no extras. The actual | difference amounted to only about 1000/., it was resolved to 
have, as we say, adopted these - te - vernment | cost of the bridge was thus 1422/. Messrs. Walters and | recommend that a 70-ton crane should be got. At the same 
and the Japanese authorities hei Pad Nag’ fl rn extent, | Weber were the contractors. A bridge over the Mooloolah | meeting the offers for the caisson required for the new 
brought under their notice, hesediticeninel to give it'e teal ray tytn hey = oor anenget ; ‘os — Pe Dt. ey fe. we aeine at ¢ — — 
: : . a ure, bu was 1 offer of d Wilso 

in « gunboat now in the ure of construction at Amatordam. | The contractor was Mr. T- . Briggs. Sakiay, wes ths teoedt Qooit tender being about 3185t 
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TAYLOR’S 





Ws illustrate, above, an exceedingly ingenious arrange- 
ment for raising sunken ships, or lifting other objects, which 
has been designed and patented by Mr. Fenner B. 
Taylor, of 42, Borough-road, and which appears to us to be 
applicable to a variety of purposes. Our engravings show 
two principal forms of the apparatus, the one represented by 
Fie 1,2,and 3, being especially adapted for ship raising, 

the other—shown by Figs. 4, 5, and 6—is intended for 


> mo excavating —— 
ig to Figs. 1,2, and 3, it will be seen that this appa- 
ratus consists of two strong jointed arms, a, of such a shape as 
togive the apparatus when unfolded a polygonal form. 
arms are connected by transverse stay rods or bars, 6, made 
im two parts united by strong bolts, c. A series of holes is 
for these bolts, and by ging the bolts in their holes 
the bars can be lengthened or shortened to adapt the appa- 
tatus to vessels of various sizes; or the two parts of 
may be united by ang other joints which will it the 
length of the said bars to be varied. The up or rods 
» Of the arms, a, are connected by strong or pins to 
toggle links, d, arms are 


3 


2 


Its 
while the other a?, a*, of the 
Jointed together by similar bolts or pins, a®. The lower 
parts, a°, are jointed in the shoes, ¢, which are curved on the 
Sak side, a8 shown, to suit the shape ot the ship's bottom, 

— ire in the apparatus bei ease wi 
wiih ib ode =~y + to the pe eae ofthe veal to be raised. 
— emain arms wi t adding tly to 
pp alen | are trussed on the inner side WF reds cr 
f, 9, h, which meet at the points, é, where they are con- 
ms to the transverse stay rods, b, by suitable bolts or pins. 
oe shoes, ¢, are connected by strong flat link chains or 
, to the bolts or pins at i, and the rods or bars, 
ooo to the joints of the toggle links or bars, 
, apparatus. 
links, d, are jointed at their outer ends to the 
parts, a', of the arms, a, as above described, and 
ends they meet at k, and are jointed together and 
chains or bars, j', which extend to the points, é, 
pins by which the chains, j, and 
to th . These 


APPARATUS FOR RAISING 





SUNKEN SHIPS. 








0 ae 





upon the sunken ship or other body to be raised, these chains 
sustaining the entire weight of the load while the ship or 
other body is brought to surface. To the outside of the 
arms are attached light chains or ropes, m, by means of which 
the apparatus is lowered or led down to the sunken ship or 
other body. 

The whole of the parts of the apparatus are made of great 
strength. It will be seen that the arms, a, form the “back 
bone” of the said apparatus, and these arms are preferably 
made of wrought-iron tubing, the ends being flattened to 
allow the joints to be conveniently made. This tubular con- 
struction of the arms renders them very strong with but 
little or The shoes, toggle links, flat chains, and other 
parts, and the bolts and connexions are also made of metal 
of suitable strength, and of the proper form to fit compactly 
together and move without obstructing each other in the 
adjustment of the apparatus. Of course any required number 


of pairs of arms may be used , according to the 
fog or weight of the vol or other abject fob mie 
will Be Oe ee ara Te 


folded up into a small space. The links, d, turn 
doun taluein or welihe Ge oan of ils Gama ond tes 
lower parts of the said arms with the shoes, ¢, are also turned 
or folded inward, and if found for convenience of 


stowage during transport, the shoes and other of the 
apparatus may be readily disconnected by removing the joint 
pins or bolts. 


When the apparatus is in use it is ded upon the 
light chains, m, as shown in Fig. 1, the weight of its parts then 
causing the arms to open end hang in ths pooper position $0 
grasp any object over which they may be placed. With the 
arms in thi — the apparatus is lowered upon the sunken 
ship. Then pains of windlasses or other suitable lifting ap- 
pliances on the floating vessels from which the apparatus is 
suspended, the main or lifting chains, /, are wo' up and 
the chains, m, are slackened. As soon as the strain is 
on the chains, J, the toggle li 
in Fig..2, and the shoes and 
ship, and then the 

between the 





efficient implement tor obtain- 


each other, it eee re " shar tight 
in an collecting and raising other 
pnb ies from the bottom of seas, rivers, or other deep 
waters. 
The apparatus illustrated in Figs. 4, 5, and 6 has four 
ps, 0, instead of arms, and is chiefly designed for raisin 
grain, coal, sand, and other like substances. Its action is 
similar to that of the apparatus above described. The four 
toggle links, d, are connected at the centre of the apparatus 
to the eye or ring, d', to which the strong chain, /, is attached 
the hook, Z'. A light chain, m, is connected to each of 
e scoops. The frame, b', takes the place of the bar, b, 
Scents ip 4 chanth pparatus is open, the toggl 
As shown in Fig. 4, when the a , the toggle 
: —~ ont he diagonal 
e 


links, d, drop down between the 

chains, 7', which connect the said ee 
portion of the scoops, hang loosely their points of at- 
tachment. But when the — is closed, as shown in 
Fig. 6, by means of the chain, J, the toggle links are 
straightened, and the diagonal chains, j', are drawn tight, 
the scoops being thereby securely closed, while the apparatus 
is raised = chain as before explained. 

The modified forms of apparatus which we have above 
described are, as we have said, very ingeniously arranged, 
and we expect to see them eee meee: Soe os for lifting 
and grappling operations. We may that another form 
of grapple—acting in the same manner-as the above—has 
also been desi, by Mr. Taylor for excavating peat, this 
grapple having a long range of steel prongs, which easily 
enter the material and close round a mass of it, thus —_ 
a large bulk of it to be readily lifted at each operation. Suc 
an arrangement appears well adapted for excavating sub- 


merged peat. 


THE VIENNA UNIVERSAL EXHIBITION 
OF 1873. 

On page 356 of our last volume, we published the text of a 
law which had recently been passed at the Vienna Parliament 
for the protection of objects to be exhibited at the forth- 
coming Vienna Univ Exhibition. The following special 
regulations with reference to this law of protection, have 
recently been issued by the Imperial Austrian Minister of 

and will be found of service to exhibitors in the 
British Section of the Exhibition. 
Art. I.—Before sity lication for a “ Certificate of Pro- 
- A p 


ese is officially othe with, an yr ere oe take 
in the e O applicant, whether applica- 
one is suentied with the supplementary documents prescribed 
by law, viz., two identical copies of the specification of the 
respective objects, or two identical copies of the respective 
trade mark, pattern, or model, under two distinct covers, on 
which the object and name of the applicant is to be no 
and if the application is made thro’ an agent, a power 
attorney for the latter must be added likewise. } 

If there is found any deficiency, the application will, with- 
out being officially dealt with, be returned to the petitioner 
in order to have it completed; however, the reason of the 
return must be notified to the applicant. On the applica- 

ions being found regular with regard to the above-mentioned 
requirements, and which are in consequence officially to be 
dealt with, the day and hour of their presentation must be 
written conspicuously on the outside of the cover. 
It is understood that by a certificate of protection there 
can be acquired in every instance only one kind of legal 
ion, viz., either protection by a patent, or of a trade 
mark, patent, or model, according to their respective objects 
being qualified for one or the other kind of protection. 

The decision whether such qualification exists in the object, 
is to be taken according feed re of the several 
oon el on r in Art. I. of the law of 

ovember 18th, (1872, —— the protection by 
according to hs 1, 2, and 5 of the law of 
1852 (Repertory of Laws of the Empire, No. 184), and 
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protection of trade marks, patterns, and models, according to 
sections 1 and 8 of the two laws of December 7th, 1 
(Re ry of Laws of the —- Nos. 280 and 237). 
object, therefore, for which a certificate is solicited 
must. be examined in this sense, but inasmuch as a patent 
is in question, any inquiry into the novelty or usefulness 
of the object is luded from examination by virtue of 
the provisions of ion 17 of the law of August 15, 1852. 

At the examination, insight will be taken into both copies 
of the specification, ively of the trade mark, pattern, 
or model without distinction, whether secrecy has been 
reserved or not. After which, if the copies have been pre- 
— under seal, they will be resealed with the official 
seal. 

Ba 4 with this inspection the perfect conformity re- 
quired of both copies of the aforesaid appendixes 1 be 
verified, and si any disparity be discovered, the appli- 
cant will be invited to correct it at once, and by all means 
before the issuing of the certificate of protection. 

For the purpose of duly effecting the above-mentioned 
examination, the chief manager of the Universal Exhibition 
will act in concert with a committee of experts, the constitu- 
tion of which is left to his choice with the concurrence of the 
representative of the Royal Hungarian Ministry, in which 
committee, especially, mechanics, chemistry, surgical and 

dical science, architecture, physics, agriculture, mechanical 
and chemical technology, ~~ ¢ mercantile knowledge shall be 


duly represented. 
Thess ex in so far as they are not already sworn, as 


imperial and ‘royal officials, have to declare on oath, in the 
presence of the chief manager, that they will conscientiously 
pass judgment and keep secrecy. 

Their names ‘will be submitted to the Minister of Com- 
merce, together with the respective documents recording 
their having taken the oath. 

No certificate of protection ean be granted for objects 
—- the aforesaid examination are declared unsuited, 
according to the terms of the respective special laws here- 
before referred to, either for protection by a patent, or 
for protection of trade marks, patterns, or models. The 
respective applications must consequently be returned. Ap- 
plication for certificates of ra presented to the chief 
mamager after expiration of the legal term of presentation, 
that is, after the opening of the Exhibition, or if the objects 
have ,been introduced later than the opening, after the time 
of such later installation, shall be ref without even 
examining the objects for the purpose of stating whether 
they are qualified or not. 

Art. 11.—In granting the certificates of protection, the 
chief manager of the Universal Exhibition will always act 
strictly in pay wo pie the — appointed for this 

by the Roy ungarian Ministry. 
PT he conti tes of protection will be issued free of expense 
of the Universal Exhibition, and 
countersigned by the aforesaid delegate of the Royal 
Hungarian Ministry, and must contain, according to the 
form unto annexed, the name and residence of the ap- 
plicant, and also the name and residence of his agent, if the 
application has been made by him, a short description of the 
respective objects, the kind of protection granted (whether 
— trade mark, pattern, or model protection), finally the 








by the chief mana 


also on the respective applications and on the covers of both 
copies of the specification, respectively of the trade mark, 
pattern, or model. 

The applications, as well as both copies of the above- 
Pe appendixes, shall be kept safe on file in successive 
order according to the numbers of record. 

After the close of the Exhibition, that is, at the latest on 
the 15th November, 1873, the chief manager shall transmit 
one copy of the record, together with the respective applica- 
tions, and one copy of the specifications, respectively of the 
trade marks, patterns, or models presented with the same, to 
the Imperial and Royal Ministry of Commerce, and the other 
copy of the annexed documents above mentioned, through 
the delegate of the Royal Hungarian Ministry, to the Royal 
Hungarian Minister of Agricultufe, Industry, and Com- 
merce, for the purpose of being preserved in the archives of 
patents of both countries. 

Art. V.—Every case of granting a certifieate of protection 
is to be published without delay by the chief manager of the 
Universal Exhibition in the official part of the Wiener 
Zeitung (Vienna Gazette). 

The analogous publication thereof in the Hungarian 
Official Gazette will be effected by the delegate of the Royal 
Hungarian Ministry. 

The inspection of | the record of the certificates of protec- 
tion granted is open to every one without restriction, But the 
inspection of the respective specifications, designs, models, 
&c., will be permitted only if the owner of the certificate did 
not ask for secrecy in his application. 

Art. VI.—Any doubts which might occur, in spite of the 
preceding regulations, with regard to the application of the 

resent law, shall be submitted to the Seain of the 
inister of Commerce. 





BANHANS, m.p. 








THE EAST RIVER BRIDGE, NEW YORK. 
(Continued from Page 198.) 
Inclosure of Caisson. 
urpose of obtaining still water, the caisson was 
surrounded by a wall of sheet piling, composed of white pine 
lank 50 ft. ee and 6in. thick. This served to break the 
‘orce of the tidal current, which often runs at the rate of 
4 miles per hour, and would produce a pressure of 90 tons 
against the structure at a time when it is most important to 
—_ it stationary in its true position—just before touching 
ttom. 

This entire work of pile-driving and dock-building was 
superintended in the most efficient manner by Mr. George 
McNulty. 

Within the enclosure thus formed the bottom was dredged 
to a uniform level of 37 ft, below high water, by means of 
the clam-shell dredge of Messrs. Morris and Cummings, who 
did this portion of the work under contract. 

removed in all 7000 yards of material, of which 
1500 yards consisted of dock stone and logs. 


Machinery and Workshops. 
On the pile platform thus prepared were erected two engine 
houses for the dredge ma ery, which was transferred 
from the Brooklyn side, and had been enlarged to correspond 


For the 





y on which the protection begins, to be stated a ig 
to the 3 “~ 1 pone in = ~o —." day when it 
expires. The chief manager of the Unive ibition 
shall not receive applications tendered to him by holders of 
certificates of protection during the period of their validity, 
and with reference to the final sentence of Art. II. concern- 
ing the acquisition of a regular patent, or protection of trade 
mark, pattern, or model, applicants must be referred to 
the authorities competent to receive such demands according 
to the special patent and protection laws. 

A refusal shall also be given to any holder of a certificate 
of protection who applies to the chief manager of the Uni- 
versal Exhibition with a complaint against third persons on 

t of hments made upon his legal right of pro- 
tection, as such complaints are to be judged by the com- 
tent authorities denoted in the special patent and protec- 
ion laws. In order to ascertain the facts of the case the 
said authorities shall epply to the chief manager of the Uni- 
versal Exhibition for the transmission of an authentic copy 
of the specifications, trade marks, patterns, or models upon 
which the certificates of protection are founded, and the 
chief man shall, without epaien. and stating at the 
same time whether secrecy is to be kept or not, deliver the 

i gute condition of its subsequent return, and after 
having the fact noted in the register (see Art. IV). 

Art. mpi aa my a the refusal of certificates of 

i i issible; therefore if made they 


protection are legall 
must be absolutely rejected 
Should, however, legality of any certificate be con- 
re authorities Cnepated in the patent 
ws will, according to L, have to decide 


Such complaints, if presented to the chief manager of 
the Universal Exhibition, sh,ll not be accepted by him; he 
shall, however, direct the plaintiffs to the competent autho- 
rities. 

The transmission of the specifications, trade marks, pat- 
terns, or models, on which the contested certificates of pro- 
tection are founded, to the legal authorities to judge the 
case, shall be with ding to the g 








.;| All the outer seams were caulked and protected by fe! 
the | and creosoted i 





to the i d depth to which this caisson would go. 
Two double hoisting engines ‘were set up, both for unload- 
ing stone and setting stone on the caisson. 
our additional double engines were provided for unload. 
ing sand, gravel, coal, cement and lumber, for hauling dredge 
ears back and forth, pumping gas, and mixing concrete. 


Compressor House, 

The principal building, however, was the compressor house 
for supplying air to the caisson. 

The air-pumping machinery comprised thirteen of the 
Burleigh rock drill air compressors, ranged in a single row, 
each yo pe | its air intoone common 10-in. main over- 
head, and provided with suitable valves to shut it off from 
the main system. 

Every compressor has its own steam boiler of the vertical 
tubular type, so connected as either to work independently 
oras an entire set. Pumps for cooling the air were also in 
duplicate. 

Six of these compressors were brought from the Brooklyn 
caisson, the remaining seven being anew. 

From the compressor house the air was carried by a 10-in. 
cast-iron pipe through an intermediate air reservoir, for a 
distance of 150 ft. under the dock, to the caisson, whence two 
branches of 6-in. rubber hose continued it by means of the 
supply shafts to the air chamber below. 

e idea governing the general arrangement of the air 
jumps was the necessity of an uninterrupted supply of air, 
day = night, for at least a year, under a constantly increas- 
ing duty. 
is could only be done by a number of smaller machines, 
so that if one were out of repair the remainder would have 
sufficient capacity for the work. 

Besides the oe | * for machinery and offices, a number 
of sheds were erected for the accommodation of blacksmiths, 
carpenters, machinists, for cement and for general stores ; 
also wash-room, clothes-houses, hospital, and resting-rooms 
for the caisson men. 

Three rage | derricks, a double railroad track, and two 
overhanging platforms comprised the preparations on the 
dock for supplying the caisson derricks with stone. 

ee Towing the Caisson into Position. 

preparations for receiving the caisson being completed 
by September 11th, it was on that da toot jun the 
Atlantic Basin to its final resting place. ile at the basin, 
seven additional courses of timber and concrete had been 
built upon it under contract with Mr. D. Burtis, is 


, tin, 
and 


sheathing. The various pipes, 
locks were also carried up to the necessary height. 
This work way very carefully attended to under direction 
of Colonel Paine. 
Four air pumps and boilers placed on the deck served to 


inflate the structure durin 
when empty was 23 ft., 

Total weight, ey — P 

Under the ski guidance of Captain Murph 
assistance of six tags, the trip was safely pened 
hours and a half. few days’ work then s to ~~ 
plete the pile inclosure and confine the New York 
its permanent position. 

fe is Paes cag Pan song Courses. 

By the 1st of November the last of the timber courses 
laid under the Burtis’ contract. = 

The great timber foundation was now complete! It con- 
tains 22 ft. of solid timber above the roof of the air-chamber 
seven stories more than the Brooklyn caisson, and singe the 
strength of such structures varies as the square of the 
we may consider it to be nearly twice as strong ag jt, 
Brooklyn brother. 

The result has proved this. At a depth of 78 ft., anda 
load on its back of 53,000 tons, not the slightest sign of 
weakness or crippling has been discovered! No deflection 
has been observed in the roof, even when the main frames 
and edges below were entirely dug out and not resting on 
the ground. The — object of these frames is, at 
a precautionary one, besides serving to fill up the air.. 
tothe extent of their bulk. 4 ° chamber 

Outer Cofferdam. 

An outer cofferdam has been carried up outside of the 
masonry. It is composed of upright posts 12 by 12 placed 
4ft. apart, with an outer planking of white pine 6 in. thick, 
Shores extend from each post to the masonry, arranged in 
tiers for = om courses of stone. 

The coffe: commences 7 ft. below the upper course of 
timber, where it is attached to the caisson by a heavy creo. 
soted silland screw bolts. The space between it and the 
timber is filled with concrete, 14 ft. in height, beneath which 
an outer covering extends for 5ft. The upper layer of 
timber is covered with 34 ft. of concrete, amounting in all 
to 8500 yards. 

Under certain circumstances it would have been possible 
to omit this cofferdam and save the considerable expense 
attending it. On the Brooklyn foundation no outer coffer. 
dam was used, the depth of water being too shallow. 

In any case it was necessary to carry up the dam for a 
height of 25 ft. When the last course of timber was laid, 
the caisson was still ——., 2 ft. from the bottom at low 
water, and 10 ft. at extreme high water. To keep it on the 


the voyage. Its draft 
uced by inflation to 17 es water 


to com. 
Caisson in 


bottom at extreme high water required four courses of 
masonry, and when inflated with air, three additional courses 
were required. 

Owing to the rise and fall of the tide and the top 
weight of the structure, the requisite buoyancy and stability 
; could only be attained by the displacement of a cofferdam, 
especially as the usual appliances of suspended screws for 
keeping the structure level when afloat were obviously in- 
applies le. 

t had also been intended to surround the tower by a per- 
manent dock of stone and concrete, the foundations of which 
pewene tow ee this cofferdam at a moderate ex- 
pense. is inten! was, however, abandoned, owing to 
the necessity of strictly confining the expenditure of waakey 
to the bri DB pe gut At present the cofferdam has been 
designedly filled up with sand, and forms part of the timber 
dock extending to the tower masonry. é 

It will last for fifteen years without renewal. i 

The cofferdam also formed a protection to all the 
pipes, and made it possible to repair them when out of order. 

hese pipes consist of four supply shafts of 2 ft. ef, 
and fifty pipes of 4in. and 34in. None of them were built 
in the masonry, but came up between the wall and the 
cofferdam. 

On one occasion, through the accident of one stone 
falling, a supply shaft pa, oitwed off at the timber line, and 
would have been lost but for the cofferdam. But the chief 
benefit derived from it was the fact that the masonry was 
laid below the water during most of the winter, The 
work of sinking the caisson could, therefore, proceed unin- 
terruptedly, no matter if the masonry stopped on account of 


the cold weather. 
Inner Cofferdams. ; 
Two smaller inner cofferdams served as a water-tight 
lining to the main well holes of the masony. Within them 
were carried up the sections of water shaft, as well as curbing 
of the air-lock shafts. P 
As far as timber extends, this curbing consists of a boiler 
plate shell, stiffened by flanges and secured to the timber by 
wood screw bolts. The wooden curbing of 6-in. plank = 
notched, dowelled, caulked, and further _— on 
outside by a ring of concrete between it and the inner coffer- 
dam. The leakage has been practically none. 
Derricks and Masonry. | PP ce 
The stones were laid b _— ton seni, —_ 
those employed on the ‘oundation. : 
uyed solely from the caisson iteclf, so that the Telling of 
—— did not disturb the guys. noes 3 — 
to be raised, an operation requiring a few 
Twenty-five courses of stone have been laid on top « ~ 
timber, making a height of 50 ft., and amounting 1» 
11,700 cubic yards of masonry. ; : 
The tents ind all bedded down to a uniform rise in one 
course, with joints dressed down to moderate projections 


tho rise varying from 20 to 80in. Both granite and lime- 
stone wae we indicestaninately, the former coming fake 
cipally from Maine, and the latter from Kingston, 
plain, and Cacajoharie. : tite 
Owing to the early commencement of winter, muc® 
stone in transit for the New oy tower, was —_ ~ 
in order to keep on setting, it became necessary: 
the backing intended for the Brooklyn tower. has been 
supplied since, and at no time has there been any stoppage 
for want of stone. for 
During the severest weather, work was suspended 
several days i the river 
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THE SOUDAN RAILWAY EXPEDITION. 
(Continued from page 227.) 

ArKohé, the site of the proposed bridge for carry- 

+. the Soudan Railway across the Nile, that river 

a sharp bend towards the east, and between 

Kohé and ‘akir Bender, a distance of about 35 

miles, a camel track makes a chord line to the 
irregular arc formed here by the Nile. 








ved oa necessary soundings of the river at 
al been completed, and the party was 
Y to continue its southward journey, it was 
a ~~ to abandon the Noggurs, and strike 
€ chord-line just mentioned, 

camels, as far as Fakir Bender. 
n because the duration of 
Th: aud the obstacles to navigation at the 


Leet were great. 


they 


coul 
their seryj, 
Were made for the short desert ride. 


. 


he caravan 





This resolution was | 
the north wind was | water, except by conveying it, in the desert between 





the Noggurs, therefore, to proceed as 


ces would be again required, preparations 
i 





Was quite an imposing spectacle, comprising 


60 camels, a few horses, besides a number of more 
humble quadrupeds carrying a military escort of 
mounted infantry, who, to their credit be it said, 
assisted their animals frequently by propelling them, 
the donkeys being short, their allen tall of statue, 


and the feet of the latter touching the ground 
with ease. When not assisting locomotion, the 
troops curled their legs around their donkeys’ necks 
and sought repose. 


The supreme charge of the 


Dongola is situated on the west bank of the Nile 
about 955 miles south of Cairo. The district con- 
tains a population of about 3000, and is a place of 
considerable importance. The houses are built 
principally of sun-burnt bricks, and many of them are 
comparatively important structures, some with 
gardens wherein are grown nearly all the fruits 
common to Lower Egypt. The population consists 
of many nationalities; the principal foreigners how- 














VIEW OF HANDAK ON THE NILE. 








| caravan was entrusted to an officer of irregular 
_ cavalry in the Khedive’s army, and who, from the 
| jealous care he bestowed upon the water-skins, re- 
| ceived the title of ‘‘ Turncock Pasha,” a dignity in 
upon | which he much delighted. 


There. being no wells or other means of obtaining 


Kohé and Fakir Bender, the caravan started half 
an hour before midnight, and rapidly crossing the 
track, which is well defined throughout by the 


up the Nile to Ambukol, where probably | bones of camels, it arrived at its destination at 
four o’clock the following morning. From Fakir 
Bender the caravan continued its route to Oordeh, 
or New Dongola, about 60 miles further on. New 





| ever, are Greeks, who like Jews in other countries, 
are for the most part devoted to money-changing 
and store-keeping in the Bazaars. Until quite 
recently New Dongola, or El Oordeh, was the 
principal seat of Government for a considerable 
district, extending almost to Khartoom. Latterly, 
however, it has given place to Berber, where laws 
are now administered by the Bey, who transmits 
instructions to the Vokeel, or sub-governor, at 
New Dongola, where a large Government establish- 
ment still exists. The amount of trade is con- 
siderable, and after Berber it is the most important 
town upon the Nile in Upper Egypt, north of 
Khartoom. During high Nile it can be easily 
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approached from the river, which is then about 
one mile wide at this point. At low Nile, how- 
ever, the inner or western channel is unnavigable, 
and direct access by water is cut off. As the trade 
is large a great number of native merchant vessels are 
generally lying alongside the river bank, increasing 
the appearance of activity and importance, to which 
New Dongola can in reality lay some claim. The 
Bazaar contains many stores, in which almost all 
local requirements can be supplied, and the scene 
there, as well as in the streets, is striking, enlivened 
as it is by the strange blending of nationalities, 
by Nile sailors, Greek merchants, native Dongalese, 
Nubian soldiers, and, most picturesque of all, by the 
Desert Arab, scantily attired, with long, heavily 
greased and plaited hair, carrying on his left 
shoulder the leather shield, and in his right hand a 
spear. 

The mud huts and scattered villages which are 
seen at intervals along the banks of the Nile, point 
out, like the mimosas and palm-trees, and patches of 
cultivated ground, those places where the desert 
sand has spared the soil, and a fair estimate of the 
extent of profitable land may be obtained from a 
glance at the different villages. Where, however, 
a few towns and some larger villages are situated 
upon.the camel routes, trade has, of course, assisted 
in raising their condition, Handak, two sketches 
of which are shown upon the, preceding page, may 
be taken as a fair example of a town thus benefitted 
by the desert trade. It is situated on the west 
bank of the Nile, 45 miles south ef New Dongola, 
and about 1000 miles south of Cairo, and contains a 
opulation of some 1500 persons. ‘The most strik- 
ing feature it possesses are the ruins of some ancient 
forts, which are situated on an elevated ground, and 
command a wide-spread view of the surrounding 
country. Handak is, so to speak, a considerable 
shipping port, as large quantities of the products of 
the far south, such as gum, ivory, &c., conveyed on 
camels by way of Khordofan and Khartoom, are 
unloaded here, and placed on Noggurs to be trans- 
orted down the river to Cairo and Alexandria. 
The town’ boasts of several Nubian merchants, 
whose establishments are based upon a Turkish 
model—sure sign in Upper Eygpt of wealth. It is 
worth noting that Handak, being built on a sand- 
stone formation, and having but little ground in 
the vicinity, that can be cultivated, owes what im- 
portance and prosperity it does possess entirely to 
commerce, 

As a rule the route taken is within sight of the 
Nile, and often passes through plots of cultivated 
ground beside the bank. Short rests were always 
made by the caravans at mid-day under the shade 
of palm-trees, and whenever possible near villages, 
the chiefs of which were always eager to do honour 
to the staff, and the representatives of their sove- 
reign, the Khedive, by presents of water, dates, 
and the loan of easy chairs. At night the tents 
were pitched near the river, and thus progressing 
the party arrived at New Dongola. At this place, 
however, the authorities found it impossible to 
_— the necessary means for carrying the party 
orward, and all the inhabitants available were 
despatched to bring up the Noggurs, which were 
lying becalmed some distance down the river. 
As soon as they arrived at New Dongola the party 
and stores were got on board, and after six days of 
sailing and towing, Ambukol, the furthest point at 
which navigation could be made available for the 
expedition, was reached, Here the second division 
of the party was left behind to work their way back 
to Kohé, where their survey would join with that of 
the first division, who had charge of the section 
from Wady Halfa to the river crossing. 

At Ambukol, then, the whole of the stores, &c., 
were taken out of the Noggurs, and that part 
belonging to divisions three and four, were trans- 
ferred to camels, and transported to their respec- 
tive destinations at Aboo Halfa and El Metemmeh, 
adistance by!camel route of 180 miles from Ambukol, 
and where the river is again met. The view seen 
from Mount Fogo, a granite rock some distance 
north of Ambukol, gives an excellent idea of the 
serpentine course taken by the Nile through the 
desert. In the flat unbroken expanse of sand, of 
course the river is invisible almost until it is reached, 
and the groups of palm-trees which grow upon the 
river banks, serve as beacons to the Arab, guiding 
him in his course across the desert. 

The caravan comprised about 70 camels, horses 
being now useless, as the wells in the desert 
about to be traversed were several days’ journey 
apart, a circumstance which of course necessitated 





the employment of a large number of camels as 
water-carriers. The march through was conducted 
in the usual manner, The baggage camels, and 
those laden with the water-skins continued their 
march steadily without a halt until the night’s rest- 
ing place was reached ; on the other hand the riding 
camels were urged forward with variable speeds, be- 
fore and after the mid-day rest, thus enabling the 
travellers to enjoy as long as possible the. grateful 
shade of the desert trees during the hottest part of 
the day. In order to facilitate the subsequent studies 
which were to be undertaken in their return journey 
by the third division of the expedition, several of 
the party were occupied during the desert crossing, 
in making sketch surveys of the country, the dis- 
tances being estimated by the rate at which the 
camels travelled, and the directions by compass 
bearings. The trouble thus taken was amply repaid 
when the more complete survey was made, as it 
afforded great facilities in recognising the different 
features of the country. 

At the oasis of Aboo Halfa in mid-desert, the 
third division was left behind, whilst the fourth and 
last division proceeded onwards towards the extreme 
end of the line at Metemmeh on the river Nile. 

We may now indicate briefly the proposed direc- 
tion of the route to be taken by the Soudan Rail- 
way after it has crossed the Nile at Kohé;> The 
river at that place, as we have seen, takes a very 
remarkable bend, and as there are no obstacles in 
the way, the line quits the river after crossing it, and 
goes direct across the desert to Fakir Bender, saving 
a length of at least 25 miles as compared with the 
alternative of following the river bank. After 
crossing at Kohé, the line passes over an alluvial 
plain about th of a mile in breadth, and then, for 
a distance of 33 miles, follows the course of a Wady. 
This differs from the camel track, which, by reason 
of its rough and frequent ascents and descents over 
the broken ground between the Nile Valley and the 
desert plateau, is rendered unsuited for railway pur- 
poses. After arriving at the level of the plains, 
about 147 ft. above the river bank at Kohé, a series 
of flat sandy plains are crossed until the 284th mile 
from Wady Halfais reached. After this point, the 
ground becomes more difficult, and broken up with 
basaltic rocks, and occasional detours are advisable 
to avoid costly cutting before the line reaches Fakir 
Bender, where there will be a small station. The 
line then skirts the river bank as far as the village 
of Sarr, 193 miles from Wady Halfa, the works 
being easy, with the exception of three large Wadys 
which have to be crossed. 

Shortly after, the railway leaves the river bank, 
and crosses the desert direct to Hannek, a village on 
the Nile, where the series of rapids extending up 
the river from Wady Halfa, and the granite rocks 
on the western bank terminate. The railway will 
then proceed at an average distance of about §th 
mile from the bank in order to avoid the cultivated 
ground,’ of which there is a considerable extent, 
passing twelve villages whose aggregate population 
is about 3000. For the accommodation of these vil- 
lages a station is to be erected, Atabout the 350th 
mile from Wady Halfa, New Dongola is reached, but 
in order to avoid interference with the bank of the 
river, the line is carried to the west side of the town, 
where a flat plain offers a favourable site for a station. 
Seventeen miles further the village of Satali is 
reached; a market is held at this place, and its 
ruins indicate that at some previous time it must 
have been a town of considerable importance ; at 
yeoman however, it has only a population of 300. 

‘or another 30 miles the line follows the river bank, 
leaving it only to avoid the strips of alluvial soil 
which overlie the lower Nubian sandstone; it then 
leaves the Nile, passing through an open desert, and 
near two villages containing about 750 inhabitants. 
A station will be provided at the important town of 
Handak, of which a description and sketches are 
given on page 249, and about 35 miles further there 
will be another station at Old Dongola, at one time 
the capital of the district of Dongola, and now con- 
taining 1000 inhabitants. Between Handak and Old 
Dongola there are thirteen villages with a total popu- 
lation of 2700. For the next 7 or 8 miles the soil 
is alluvjal and thickly covered with desert vegeta- 
tion, through which the line passes, then crossing 
to the town of Aboo Goosi (1000 inhabitants), it 
strikes into the desert. At Dubbea station will be 
provided, Dubbe being a place of some little impor- 
tance, as it is one of the chief points of departure 
for caravans going to Khartoom, Khordofan, and 
other districts. ‘The navigation between Halfa and 
Dubbe is practicable throughout the year. 


Through a distance of 40 miles beyond Dubbe 
the line passes over an alluvial tract, covered in 
many places with desert shrubs and coarse 
and goes forward to Ambukol, an intermeciats 
station being provided for the accommodation 
five villages, having a population of 3500, 

At Ambukol the second section of the line ter. 
minates, ‘This length is one-third longer than that 
between Wady Halfa and Kohé, but the works are 
much less extensive, the embankments containing 
little more than one-half, and the cuttings less thas 
one-third of those on the preceding section, (f 
the cuttings, 79 per cent are in light material, |0 
per cent. in soft rock, 2 per cent. in hard rock, and 
9 per cent. in rock of a medium quality, The cul- 
verts, too, are insignificant in number and extent 
The curves and gradients are favourable through- 
out, for although the ruling gradient is occasionally 
necessary, it only occurs in short lengths, 

(To be continued.) 


TELEMETERS. 
(Continued from page 234.) 

TuE horizon method :—To observe from the cross- 
trees, or other convenient place, the angle sub- 
tended between the horizon and, the enemy’s water 
line : . 

‘‘ The higher the place of observation the less will 
will any error in the angle affect the distance. This 
method will also be found useful in shore batteries, 
if sufficiently elevated to ascertain the distance from 
an attacking squadron. ‘The possession of such a 
method of obtaining the distance might assist officers 
commanding fortresses (Gibraltar for example) in 
pursuing a different line of defence from that which 
has been hitherto generally practised, as at Algiers, 
Acre, Tangiers, &c. Instead of the enemy's fleet 
being permitted to approach to close quarters, they 
might be assailed with effect, soon after they had 
arrived within the distant ranges of the guns and 
mortars of the fort;. of which fact, this method 
would inform the commanding officer, and after 
that, would give with great accuracy the distance 
and variation of distance, as they approached. 

** The horizon method also affords a ready mode 
of ascertaining the distance from the ship, of inac- 
cessible rocks, shoals, boats away sounding, &c. In 
experimental cruising Sir Howard Douglas's method 
will of course have the preference, as the height of 
the masts are known. It might at first be supposed, 
that any errors arising from the ship’s motion, the 
heel, and the position of the observer, applying to 
the methods two and three, would apply also to the 
horizon method, but such is not the case ; the only 
disturbing effect common to both from the ship’s 
vibratory motion is to render somewhat unsteady 
the seat of the observer; but a little practice will 
soon overcome this, The only alteration in the angle 
bobserved in this method, that arises from the heel, 
is so slight as to render any allowance for it un- 
necessary ; it is due merely to the diminution of 
height. 

‘The smallness of the observed angle facilitates 
the observation very considerably ; and as only one 
angle is required, the fatal errors inseparable from 
all the methods requiring two or more simultaneous 
angles are avoided, as the error caused by refraction 
acts in the opposite direction to that caused by heel, 
they tend, if both be neglected, to balance each 
other. It might be thought that the effect of 
terrestrial refraction would be to vitiate the result 
considerably ; such, however, is not the case. The 
mean correction given, I think, by Colonel Mudge, 
amounts to ;;th of the distance measured in de- 
grees and minutes, to be subtracted from the ob- 
served angle. This, in the ease of the horizon being 
12 miles off, should-amount to 1' ; equivalent in the 
extreme case of a ship, when two miles off, to am 
error of 140 yards. If observed from a frigate 's cross 
trees for common practical occasions, this eer 
might be safely neglected ; but the error cause 
by a heel of 10 deg. amounts to about the same, 
only in an opposite direction. : 

‘Should the horizon be obscured or land ne 
vene, the distance of which is unknown, the ang 
might be observed with a_ sextant fitted wi 
Captain Becher’s horizon, In this case the co 
rection for dip would not have to be appli 

“Let C, Fig. $1, represent the centre of the sae 
BD Ea portion of its circumference, A the posi * 
of the observer, B the water-line of his vesse!, 
E his horizon, D the water-line of the enemy 
vessel, then D AE will be the observed angle. 


The general principle upon which the tables 














employed in this method are calculated is sufli- 
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"tie and may be explained as follows: 
ciently Te ther he a horizontal line passing 

h the eye of the observer, and a tangent to 
po ts surface passing through the same point, 
the alled the dip of the horizon. This 
angle at the centre, ACE, are evi- 
a common complement. 


is commonly c 
angle and the ang 
dently equal, having 








Fia. 81. 





nm ; 
Taking D to represent the angle of dip, r, the 
radius of the earth, and 4, the height of the;obser- 


ver's eye above the level of the sea, AM 
i 
_"_=cos. D. ae 
r+h 


The angle, D, varying directly with 4, and remain- 
ing constant for any given value of that qugatity. 
Tables of reference can, therefore, easily be 
formed corresponding to any given values of 4. 
Taking 6 to represent the observedangle D.A E; 
a, the angle C AD, and 6 the angle ACD; * 
2 —(D+,)=a 


3 
= iin. a=sin. <AD C=sin.2C D m=sin, (4+ 6) 


(a+4)-a=6, 
which turned into miles, yards, or feet, gives the 
arc of the earth’s surface corresponding to the ‘dis- 
tance B D. 

If we should suppose that the eye of the observer 
rewains constantly at the same height above the 
level of the sea during the vibratory motion of the 
ship, then as the angle, BC E, remains constant 
for any given value of 4, it will be evident that. the 
horizon point, E, will advance towards or recede 
from the point, D, representing the position of the 
enemy’s ship (which may for the. moment be con- 
sidered a fixed point) in correspondence with the 
movement of the point of observation. 

The consequence would, under this supposition, 
evidently be, that the observed angle would be 
proportionately increased or diminished according 
as the heeling over was towards or from the enemy's 
ship, which, in this case, is supposed to be abeam ; 
the angle, D, having been calculated upon the sup- 
position that the ship is upright, it will be evident 
that the angle 6, and, consequently, the calculated 
distance, will vary directly with the observed angle; 
it would therefore follow, upon the supposition 
that the distance of the observer's eye above the 
level of the sea remains unaltered, that the calculated 

would be in excess or otherwise of the true 

ce according as the vessel heeled over from or 

res the point of observation. Butas the vessel 
over, the height of the observer’s eye above 
level of the sea varies from the distance ex- 
— by 4, to a distance which may be expressed 
ph 008.  ; w being taken to represent the angle of 


‘ a horizontal distance varies directly with 4, 
= m4 evident that, considering the matter solely 
; reference to the variation, in the height of the 
rver's eye above the water, the horizontal point, 
a pproach nearer and nearer to the point of 
vation D, as the ship heels over, and conse- 


quently the observed ancle i i i 
= « gle is proportionately di- 
os We find, therefore, that when the ship 
ng over from the observed object, the errors aris- 
- ~ above causes both tend the same way, 
bereas an —~ ship — over towards the point 
ane a they tend to compensate each other ; 
but it ig considered that the error in either case is 80 





‘ship bodily in its passage, thus counteracting the 


small that it may be disregarded, the more parti- 
cularly as it is stated that the error is found to be 
further diminished when the effects of terrestrial re- 
fraction are taken into consideration. 

Although the reasoning employed in the present 
case may tend to show that the error caused by the 
vibratory motion of the ship will produce inaccu- 
racy in a far less degree in the horizon method than 
in any of the other m¢ } pro , and will not 
affect the calculatedire! ‘any considerable ex-' 
tent, still the a6 







, 6m of a ship’ under the influence 
of the w ad waYes is made up of re pn San 
acting life ctions with different inten 
sities, @hatit.would be all but impossible to bring 


the subject to a matter of actual calculation; 
For example, the wave which may produce the 
heeling over may also momentarily raise the whole 


is the one which finds most favour with the Board 
of Trade, and accords most nearly with the tradi- 
tions which have prevailed in that department of 
government for some years, How far that policy 
will survive the assaults which are now being di- 
rected against it, it is impossible to say, but it is 
certainly now undergoing an ordeal far more try- 
ing than it has ever previously experienced, and it is 
within the bounds of possibility, not to say pro- 
“bability, that the tremendous tide of popular feel- 
eek is now setting in against it will sweep it 
Perey, and lead to a new era in the regula- 
tion of the’commercial shipping of the country. 
«| The writer of the pamphlet before us admits that 
some rotten ahips are knowingly sent to sea, and 
says it igi scandal which can, and ought, to be 
stopped? In» this we entirely agree with him, but 
ean this be done best by examining the vessel in 


effect caused by the lowering of the position of the kpert, when her hold is empty, and her hull tho- 


observer consequent upon the heeling over, the 
ship then sinking again as each wave subsides; 
there are many other circumstances connected with 
the motion of a ship at sea, which coniplicate the 
matter considerably, and tend to show that treat- 
ing the matter simply as a pendulous motion in a 
vertical plane will be but a very faint exhibition of 
the source or amount of error involved in an obser- 
vation taken when the ship in which the observer 
is placed is under weigh ; but in the pamphlet under 
consideration the reasoning employed is only in- 
tended to show that under ordinary circumstances 
the error incurred from the above cause may be 
disregarded when the horizon method is adopted. 


(To be continued.) 


LITERATURE, 


Shipwrecks: Reprinted from the Nautical Magazine, Why 
Wrecks Happen, How Wrecks Happen, and How to Pre- 
vent them. Price Sixpence, London: Simpkin, Marshall, 
and Co.; J. D. Potter, 31, Poultry; Kent and Co., 23, 
Paternoster-row, &c. 

Tue pamphlet before us, which has been re- 

printed from the Nautical Magazine, was written in 

187], and has been revised in 1873. It contains a 

large amountof very valuable information connected 

with the mercantile marine of this country, and has 
evidently been prepared with great care by some 
one intimately acquainted with the subject of which 
he treats. For this reason alone, and there are 
others, it deserves careful consideration at a time 
like the present, when the whole country is 
aroused to the necessity of taking decisive steps to 
remove the abuses which have imperceptibly been 
creeping in and extending themselves, until they 
have brought disgrace upon the shipping interests 
of this country, and led to disasters which it is 
fearful to contemplate. The pamphlet professes to 
be a dispassionate review of the state of shipping 
affairs, and in this sense to act as a check upon what 
the"writer terms the sensational movement now 
taking place to secure legislation for the protection 
of seamen by direct interference with the business 
of shipowners. As such we propose to deal with it, 
and in the remarks which follow, although it will 
be seen we are far from being in accordance with 
the views and deductions of the writer, we would 
carefully guard ourselves from being supposed to 
rush blindly with Mr, Plimsoll and his enthusiastic 
supporters into hasty legislation, which would be 
impracticable, and enactments which would paralyse 
the commerce of the world. The two sides of the 
question, as presented by Mr. Plimsoll’s Bill, which 
we noticed recently, and this pamphlet, may be 
briefly stated thus: Mr. Plimsoll demands that 
every ship sailing under the British flag shall be 
surveyed periodically to see that she is seaworthy, 
and that every vessel trading to the ports of the 
United Kingdom shall have a load-line marked upon 
her to prevent her being overladen. The writer of 
the pamphlet, on the other hand, holds that surveys 
and formal restrictions are powerless to prevent 
fraudulent transactions, while they impose un- 
justifiable annoyance on, and. seriously hamper 
the business of, legitimate traders, and are there- 
fore to be discouraged. ©The only efficacious 
remedy he maintains is inqtiry into the causes of 
shipwrecks after they occur, and’ full exposure‘and 
stringent punishment of all delinquents thus brought 
to light. The machinery for effecting these ends, 
the writer contends, already exist to a large ex- 
tent, and-time only is required to develop its power, 
and extend its influence for good. It will thus be 
seen that we have two distinct lines of policy laid 
down, and there can be little doubt that the latter 











roughly exposed, or by inquiry after the ship has 
gone to the bottom, add when it would be pw 
impossible top vher rottenness? Upon the 
evidence of the: of ‘Trade Wreck Register, he 
states that in a bo 16,882 wrecks and other 
casualties ha) )Ships on and near the coast 
of the Uni m. Again, from the records 
of insurance, lie obtaiiis the losses over the whole 
world, of ships chiefly insured in the United King- 
dom, which amount, in the five years ending 1869, 
to 9999 sailing ships, and 589 steamers totally lost, 
in addition to. 1093 ships, and 37 steamers, ‘ con- 
structively” lost ;.and among these are 846 ‘ships 
and crews whose end is utterly unknown.” Figures 
such as these are of frightful import, and awaken 
feelings little in harmony with the sneers of the 
writer at “people who can write sentimentally 
about shipwrecks, and preach and weep.” 

In this pamphlet shipowners are divided into two 
distinct classes, the main body being composed of 
men of the strictest integrity, with the requisite 
knowledge and desire to keep their vessels in the 
most perfect state, and with whose property it 
would be most unwarrantable to interfere ; the re- 
mainder being scoundrels ofthe deepest dye, who 
would find means of carrying on their nefarious 
trade, impose what surveys or restrictions you will, 
and+who can only be stamped out by the system of 
after inquiry and condign punishment. Speaking 
of; the type of these latter, he says, ‘‘ The more 
rigid the forms, the more strict the survey, the more 
minute and maternal the interference, the more will 
he like it. What such a scoundrel would object to, 
is not surveys and inspections, but inquiry.” 

To bear out this, he enters into the questions of 
‘casting away” and systematic wrecking, and 
shows ‘‘ that ships are sometimes deliberately sent 
to sea to be lost; and that in such cases, when the 
loss is well managed, the profits to the parties im- 
plicated are large, and quite sufficient to compen- 
sate them for the risk incurred.” 

The notorious case of the Severn is referred to, 
where it was shown that the vessel had been ob- 
tained under false pretences, that the ship and 
cargo had been over-insured, that packages con- 
taining only about 4/. worth of salt had béen in- 
sured for 1500/., and that the vessel had been.sent 
to sea, and deliberately scuttled. ‘These facts were 
discovered after the loss of the ship, and the chief 
culprits were tried and sentenced to twenty years’ 
penal servitude, As the author says, surveys will 
not meet these cases, and the result of the inquiry 
enables him to say “that the present law, with a 
little care or system, and.a public prosecutor, is 
sufficient.” 

After giving to reasoning of this kind its due 
weight, the question naturally arises, Do one- 
twentieth or one-fiftieth of the preventable cases of 
‘shipwreck which occur arise from deliberate villany 
such as this? We believe not. And is the policy 
which recognises no grades between the high- 
minded shipowner, whose hand is always ready to 
dip into his pocket for the purpose of ascertaining 
and repairing all the hidden defects of his ship, and 
the criminal who would deliberately send a vessel 
to sea to be wrecked for his own gain—a policy 
whieh commenils itself to the common sense of the 
world ; or is it one which displays in its authors a 
knowledge of human nature and the teachings-of 
every-day life? Between these extreme types lie 
all shades of character, varying degrees of parsi- 
mony, recklessness, and greed of gain, and t ene, 
where no restrictions are imposed,“ lead their 

yossessors imperceptibly, even unconsciously, into 
habits of overloading, and of postponing the evil 
day of undertaking heavy repairs, until practices 
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come to prevail, and to receive countenance, which 
a to be based on experience, but which, never- 
theless, are dangerous, and become sources of 
frightful disasters whenever we experience unusually 
heavy weather. Herein, to our minds, lie the 
pocmee needs for legislation for the survey and 
oading of ships. It is to prevent the insidious in- 
fluence of close competition, a desire for wealth, 
and ignorance of the precise limits of a vessel’s 
safety, from leading shipowners, most of whom 
would shrink from sending an unseaworthy vessel 
to sea, and from being led gradually into practices 
fraught with danger, that we would advocate sur- 
veys and precautions against overloading. 

Take the case of the owner of an old wooden ship, 
for example; one which has been trading success- 
fully for several years without undergoing repairs. 
He may know that sooner or later he must expend 
a large sum of money upon the vessel, that for 
aught he knows, the survey once commenced may 
lead to the discovery that a large part of the 
timbers of the ship is rotten; yet from parsimony, 
or from being ill able to afford the risk of a heavy 
outlay, he may beled on from voyage to voyage, 
contenting himself with the thought that the vessel 
seems to be doing her work well, and perhaps 
strengthened by favourable reports from her officers 
of her good qualities as a sea-boat, until at last the 
evil day arrives and she goes to the bottom. This 
is the kind of influence at work upon hundreds of 
ships at the present moment trading from our ports, 
and which could be prevented by reasonable surveys 
carried out impartially; and if conducted, like 
Lloyd’s, in the interests of the shipowner as well as 
in those of the merchant and underwriter, need in- 
terfere but little with trade, and cause but trifling 
trouble or annoyance to the owners of sound ships. 
On the other hand it must be obvious that “ inquiry 
alone would be powerless in cases of this kind.’ 

Again, on the question of loading, would inquiry 
alone be sufficient to remedy the evils which exist? 
It is an undoubted fact that a large iron 
steamers, belonging to influential and even respect- 
able shipowners, are constantly being sent to sea 
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overladen, but if it is impossible to define before- 
hand a fair load-line beyond which they should not 
be laden, is it reasonable to sup that after- 
inquiry will lead to decisions so definite as to be of 
any practical value as a check to the practice of 
spiaadinn, Neither can the limitation of insur- 
ance remove the evil, because the profits arisin 
from overloading increase so rapidly that, provid 

a firm has a sufficient number of ships, the increased 
risk may be more than covered by the increased 
profits, even where the vessels are only partially in- 
sured, or not insured at all. 

We need not follow the writer of the pamphlet 
into the elaborate arguments by which he endea- 
vours to prove that compulsory surveys, to be at all 
useful, must involve a separate staff of inspectors 
for looking after every separate detail of a ship, 
from testing the winches and chains every voyage 
before allowing the vessel to be unloaded, to open- 
ing every package that goes into the vessel to dis- 
cover its contents, and to see that it has not been 
over-insured, It is enough to say that he arrives 
at what is no doubt considered by him to be a 
reductio ad absurdum, viz., that ‘‘the only real 
chance of bringing the practice of such a system to 
a par with its profession would be to send an un- 
impeachable and irresponsible Government In- 
spector to sea in each ship.” This, as we have 


shown, arises from the writer's starting on the sup- | 


position that the chief aim of the Legislature 
should be to hunt down the scoundrels who 
deliberately send ships to sea to be ‘‘ cast away,” 
or systematically wrecked, and that all save these 
should be allowed to do what they like. 

This must, doubtless be done, but a far more im- 
portant and pressing need, is to provide checks which 
shall prevent men who, though not what is termed 
dishonest, are led on by the spirit of gambling, 
enterprise, recklessness, ed, ignorance—call it 
what you like—to practices which are terribly 
disastrous to human life, and do not in reality con- 
duce to the commercial prosperity of the shipping 
of this country. 

Many other points of great interest are con- 








tained in the pamphlet before us, but space will 
not enable us at present to deal with them, and we 
have preferred to confine ourselve to the chief dif- 


ferences which exist between the —~ advocated 
by the writer, and adopted by the Board of Trade, 
and that which is now so loudly demanded by Mr. 
Plimsoll and the country at large. 


SLAG MACHINE. 

In our issue of March 7th we gave an account of Mr. 
Charles Wood's slag-cooling machine now at work at the 
Tees Iron Works, Middlesbrough, this machine producing 
a rough material for making concrete, &c. This week we 
have pleasure in giving our readers an illustration of # 
second arrangement patented by Mr. Wood, which appa- 
ratus is especially designed for converting the whole out- 
put of the slag, as it runs from the blast furnace, into & 
kind of slag sand. By this process the slag is immediately 
cooled in a bath of water, and is converted into a coarse 
sand or gravel. This is elevated by the buckets or screens, 
and drops into a spout, whence it runs into ordinary ” 
railway trucks. The advantages of making the slag a 
this slag sand are manifold; it entirely does away 
those awkward and inconvenient masses, known as slag 
balls, which, as mentioned in our previous article, are 
destructive to life and property. This slag sand, also, by 
the admixture of about 8 to 10 per cent. of as 
makes when pressed most excellent concrete bricks, W 
need no burning, and only require exposing to the a 
for a few days, so as to allow time to harden, to eo 
them ready for building purposes. The bricks we 
seen give hope of a practical success, and must a 
millions of bricks, made on the old plan of burning, = 
which at the present high price of coals are now 
come so expensive. Another valuable product sight 
is mortar for building purposes. By simply — ick 
parts of this slag sand with about one q 
lime, a most excellent mortar is made, n 
cement, and where sand is oo = a 
cheapness and composition a v le acq 
as with it the quantity of lime can be reduced about one- by 

There is one more point which we must not pass °Y; 
namely, the use of the slag sand for agricultural a 
and we shall be greatly disappointed if it does o 
soon gain a good reputation amongst farmers. 
nace slags are usually composed of the following 
combinations : 
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Amongst the distinguished Japanese subjects who formed 
the recent embassy there were persons who had keen powers 
of observation, and who did not fail to appreciate at their 
value the many indications of our industrial supremacy 
which they passed in review as they continued their pro- 
gress from town to town within these realms. As was but 


---” 

lime... i eae ee ane 86 

Silica. ove <n ose 30 

Alumina ae ee ‘ 23 

Sulphur on oe 1.5 

Magnesia eve ° os 6.0 

Sundries .,, an eee ae oe 4.5 
100.0 


Agriculturists will see what advantages they will have in 
obtaining, at a mere nominal cost, the above valuable 
chemical compound for their heavy Jands in a finely divided 
state, and which will immediately undergo decomposition 
when spread upon the ground, and we are thoroughly 
convinced that Mr. Wood has taken a great step towards 
the utilisation of the enormous masses of slag which yearly 
sccumulate in the iron-making districts, and which cost 

ds of pounds to put down where they are but, at 
best, an eyesore and a nuisance. 

In the illustrations Fig. 1 is a side elevation partly in 
section, Fig. 2 an end elevation, and Fig. 8 is a vertical 
section of the sand slag machine. 

The machine consists of a large cylinder or revolving 
tank, having its ends partially closed, as seen at a a, 80 a8 to 
a 4 considerable quantity of water. This wheel or tank 
i to revolve on the rollers or wheels, hh, and is 
5 om by the small steam engine, d, through the pinion c. 

are floats or used not only for separating the 
slag sand from the water, but also to keep the water in a 
= of violent agitation, to assist in granulating the slag 
Tuns from the usual runner or spout into the water. 

a peers or buckets also carry up the slag to the top 
it machine, where it slides off into the spout e, whence 

Tie kek ey A small pipe is constantly 

into the tank to make up for th from 
evaporation and waste. , aeons 








p ENGINEERING PROGRESS IN JAPAN. 
‘ABLISHMENT OF A ym For Civit ENGINEERING 
: at YEppo. . 
ota ident that the interest excited by the recent visit 
a Spanese Ambassadors to the chief seats of industry 
commerce in this country is to be of a somewhat en- 
than’ character. Neither the visitors nor the visited are 
ech i seagate to cease to take an anxious interest in 
which on” as additional measures are now being taken 
er cher ema to cement a close bond of union be- 
their own ves, and the people of “strange Japan.” At 
fi me we are about to impart to them the 
our western civilisation which may, in a sense, be 
#8 the foundation of all true industrial progress. 





natural, they expressed a strong desire to participate with us 
in various civilising agencies, which are comparatively un- 
known in their country, and, amongst other things, they 
resolved on asking our co-operation towards bringing the 
Japanese youth under the influence of a knowledge of our 
engineering science and art. In short, they could not 
think of returning home without previously making the 
necessary arrangements for establishing, in their own 
country, and with our assistance, a college for teaching 
civil engineering on a very complete scale. 

At the request of the representatives of the Japanese 
Ambassadors in this country, a scheme has been prepared 
by an eminent engineer for such a college, in which is 
displayed a comprehensive grasp of the scientific and tech- 
nical course of training which should be given in that in- 
stitution. On the recommendation of the late Professor 
Rankine, there was presented to the Japanese authorities a 
list of several gentlemen to whom they might safely entrust 
the conjoint offices of principal and professor of engineering 
in the said college, which, it may be mentioned, is to be 
established in the great city of Yeddo, the candidate finally 
selected being Mr. Henry Dyer. 

In addition to this gentleman, whose abilities and 
past career guarantee the appropriateness of the Com- 
mittee’s selection, 
Engineering in Japan will embrace a professor of natural 
philosophy, whose course of study will include natural 
philosophy as ordinarily taught in the text books, together 
with elementary mathematical dynamics (hydraulics, aéro- 
statics, wave motion, developments of the mechanical theory 
of heat, &c.), popular astronomy, and geodesy ; a professor 
of mathematics, whose instruction will have a special bear- 
ing on the studies of students in engineering and mechanics ; 
a professor of chemistry, who will also in the mean‘time give 
instruction in geology and mineralogy ; teachers of drawing, 
English | and assistants. 

Ultimately, the staff of the college will doubtless be very 
complete, and asa result of their labours, we may look for- 
ward with confidence to the establishment of various 
branches of industry in which a knowledge of engineering 
science and practice will play no mean part. Under the 
superintendence of the principal or director of studies, there 
is to be erected a technical workshop, which will be com- 
pletely equipped with all the necessary appliances, including 


the staff of the College of Civil 





= = 


steam engine and boiler and machine tools from the estab- 
lishments of some of the best English makers. In this 
workshop the young Japanese engineers will gain a prac- 
tical acquaintance with the work that can be accomplished 
by the most advanced engineering skill of Western Europe. 
Physical and chemical laboratories will doubtless also be 
instituted in connexion with the college. It is certsinly 
intended to organise an industrial museum as soon as pos- 
sible. It is also intended, we believe, that the gentlemen 
who may ultimately be appointed to the professorship of 
geology and mineralogy, shall be entrusted with the duty 
of making a geological survey of the country, so that the 
mineral wealth of Japan may be determined as completely 
as modern science can accomplish the task. Thereafter, 
the mining, ir king, hanical engineering, gas en- 
gineering, railway, telegraph, and lighthouse engineering, 
shipbuilding, and allied industries may be expected to be- 
come domesticated among the native population, and the 
great natural resources of Japan be thereby intelligently 





.developed. 


Sirice the foregoing was written, we have learned that 

other appointments have been made in respect of the En- 
gineering College at Yeddo. The Professorship of Mathe- 
matics will be filled by Mr. D. H. Marshall, M.A., formerly a 
distinguished student in the University of Edinburgh, and 
at present assistant to Professor Tait in that University. 
Mr. W. E. Ayrton, formerly of University College, London, 
and the University of Glasgow, has been appointed to the 
Professorship of Natural Philosophy. This gentleman has 
already done duty in the East, he baving been in the 
Government telegraphic service in India. He is at present 
in the employment of Sir William Thomson and Professor 
Fleeming Jenkin as their assistant engineer in connexion 
with the manufacture of the Great Western Telegraph 
cable. So far as these two appointments are concerned 
there is good reason to believe that, like Professor Dyer, 
Messrs. Marshall and Ay:ton will be the right men in the 
right places. The other appointments will not be made 
for some time; we understand, however, that a first-rate 
model maker has been secured in Glasgow by Professor 
Dyer. 
"We need scarcely say that we shall look on this move- 
ment in the far East with a very great degree of anxiety, 
as it is one that is of a most hopeful character, and claims 
our best sympathies. 





Progress 1n New Zeatanp.—A company formed in Wel- 
lington to work Taranaki iron sand has been successfully 
floated. During the last six months, the Auckland Gas 
Company has expended about 2000/, in extending its works, 
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STEAM ON COMMON ROADS. 

On Tuesday evening, April 8th, a e 
rise and progress of Steam Locomotion on Common Roads, 

by Mr. John Head, before the Institution of Civil ineers, 

Mr. T. Hawksley being in the chair. This paper was divided 


into four parts : 

1. Reed locomotives for conveyance of passengers, also 
locomotives for use on tramways. 

2. Road locomotives for, conveyance ef goods, heavy 
weights, &c., also steam rollers. 

3. Locomotives for,use in ‘agricultural dperations, steam 
ploughing, &e. . Ete 

4. motives fot tmili tres 

The author com : 
road locomotive fronfthe time of =* r 

ear 1827, up to the present time, wing the energy an 
ialent which had been a a by mega Scott 
Russell, and other of the ly inventors een the years 
1825 and 1834, and the great di ‘which appeared to 
beset them in their endeavours to introduce steam on common 


roads. 

It was also shown that a great demand existed for more 
rapid communication, on account of the increasing traffic 
which began to be developed about this time in England, 
and although a great many persons were in favour of im- 
proving the traffic om common roads by the use of steam 
power, it was soon found that although the first outlay for a 
railway between two towns was much greater than for a 
service of steam coaches on existing roads, on a scale com- 
mensurate with the requirements of the time, yet the iron 
road laid on a level must in the end prove successful, on 
account of the difficulties in the latter system of dealing 
with the increased traffic, the impossibility of manceuvring 
two carriages, or even one, on a narrow or badly metalled 
road ; and lastly, the common right which every inhabitant 
of the country had to the turnpike road, in addition to the 

ywer possessed by trustees, of fresh metalling the roads and 
imposing tolls, which were often more per diem than the 
total cost of running the engine. 

These insuperable difficulties had caused the abandonment 
of steam locomotion on common roads until about the year 
1866, when the subject was again revived, with a view to 
the adaptation of these engines for agricultural purposes, 
and up to the present time the attention of engineers in- 
terested in the subject, had been diverted almost entirely 
from the question of passenger traflic—and to a great extent 
also from the conveyange of goods—and devoted to the study 
of agricultural requirements, although during the past two 
or three years a good deal of attention had Row turned to 
reviving the subject of passenger traffic, not only on com- 
mon reads, but also for tramways. The use of these engines 
for military purposes had also claimed serious consideration. 

Before commencing a description of the various locomotives, 
the author took up the consideration of the various driving 
wheels which have been designed, as they performed the 
most important functions in the component parts of a trac- 
tion engine. They might be c under the heads of 
elastic, flexible, and rigid. 

An “ elastic” wheel was understood to be one whose struc- 
ture was sufficiently resilient to answer the purpose of bear- 
ing springs, but the circumference of which did not neces- 
sarily deviate from the circular form by the pressure of the 
tread. A “flexible” wheel was one whose treading face 
suffered a material change of form as it rolled along, so as to 
have a large portion of its periphery continually in contact 
with the ground. 

The following Table, compiled partly by Lieutenant 
Crompton, and tly from other sources, showed the re- 
sistance of smooth rigid wheels, in pounds per ton, on dif- 
ferent surfaces, although in some cases they appeared rather 
high : 

, On very good pee eee 

» good macadam .. ove 

» ordinary macadam 

» newly laid gravel ... eve ess oe 
», soft grassland... eee eco eee 
» newly laid metal ... éus ae oe «62240 

Descriptions were given of several wheels designed by dif- 
ferent makers. 

The india-rubber wheel of the late Mr. R. W. Thomson 
was designed to act as a spring and also to increase the ad- 
hesion through the flattening action of the india-rubber at 
the tread of the wheel. Mr. Thomson stretched a ring of 
india-rubber about 5in, thick round a wheel formed like a 
drum, allowing the india-rubber to rotate if necessary.. In 
the early experimen's it was found that the india-rubber 
slipped on damp roads and greasy mud, and was also very 
table to be damaged by various substances found on the 
roads. Mr, Thomson, therefore, designed a sort of armour, 
consisting of flat plates turned over at the edge and joined 
together by linke. This species of armour gave much trouble, 
owing to the continued breakage of the link pins and the 
difficulty of keeping the tyre in its place, unless the shoes 
were very tight. essra, Aveling and Greig, also Mr. Thom- 
son and Mr. Burrell, have much improyed these shoes; in 
the former case this is accomplished by discarding the links 
and substituting an attachment of the shoes to the rim of 
the wheel, and in the latter case by allowing the steel plates 
to touch éach other and lap over and clip the angle iron rim 
of the wheel on both sides. These latter shoes had been 
found to dhswer in practice better than the former ones, but 
up tothe present time the experiments had not been of 
ed @itient duration to form any trustworthy data of their 
permanent success. 

The india-rubber tyre had the great advantage of being a 

rfect spring to the engine, and formed a safe and sure 
reak. Its resistance on good macadam was more than a 
rigid wheel, although on 4 rough or newly metalled road the 
flexible wheel had a great advantage, owing to the great 
surface of its tread. er paved roads the rubber, or any 
other flexible wheel, was decidely superior to the rigid driver, 
owing to the increased amount of surface of adhesion in the 


history of the 
jon, about the 
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paper was read “On the tyres 





One of the principal drawbacks to the use of india-rubber 
wed Oe pce print nod The cost of the tyres for the 
“Ravee,” built at Ipswich for the Indian Government, 
amounted to 241/.; and of the “Sutherland,” which was 
smaller in diameter but of greater width, 2341. 

It was difficult to form any correct formula for the depre- 
ciation of these tires, owing to the paucity of the experiments 
hitherto conducted, and the short time which engines on this 
patent have been at work. The Duke of Sutherland s 
that after running 1000 miles os 90 days, the j 
rubber tyres, weighing when new 1337 lb., were 
1202 Ib. or about 10 E cent. Mr. C.F. White, of A 
ran 4400 miles with his tyres in 309 days, and the wei 
diminished in this time from 1267 Ib. to 1133 lb. or about 
cent. The tyres have been relined with thin indi 
and are now working satisfactorily. Lieutenant C { 
wrote from India: ‘The tyres of the driving wheels Wear 
well and are not affected by the heat,” and he hoped t‘fan 
8000 miles with a set. : 

Adam’s wheel.—This wheel was purely elastic and only 
acted as a spring to the engine. It consisted of an onileer 
centre and arms, having a heavy T-iron rim, between 
and the outer t were inserted treading blocks of r r 
about 2 in. thick. These blocks were kept in positiom by 
means of two angle irons, rivetted to the outerrim. Ajdrag 
link connected the outside tyre with a T-iron ring. 

In Bremme’s flexible steel tyre wheels the flexible tyre wi 
formed of one or more rings, and each of these rings was ¢on- 
structed of one or more bands of steel or other similar ma- 
terials; to the tyre were attached an adequate number of 
arms or links, which made the connexion between the tyre 
and central part of the wheel, so that the arms or links pro- 
jecting a given distance beyond the periphery of the central 
part were able to support the lateral thrust or pressure which 
the wheel might be exposed to, and were free to adjust them- 
selves vertically to any curve the elastic tyre might assume 
under a dead load at the axle moving towards the centre. 

In the eupetinente conducted by the Royal Agricultural 
Society in Wolverhampton in 1871, by Messrs, Bramwell and 
Easton, with an engine fitted with Thomson’s~patent india- 
rubber and smooth cast-iron wheels, of the same width and 
diameter, and another 10 horse power road locomotive, with 
iron driving wheels, with cross bars cast on the rim, it was 
found that the co-efficient of adhesion of the india-rubber was 
45, that of the large cross-bar wheel of the 10 horse power 
engine .35, and the plain cast-iron wheel .244, and that the 
india-rubber tyre would take a gross load of five times the 
insistent weight upon the drivers up an incline of 1 in 18; 
the cast-iron tyres with cross bars 3.75 times the weight on 
the drivers up the same incline, and the cast-iron solid smooth 
wheels not more than three times the weight. 

With respect to passenger engines, it was stated that 
Gurney, of London, was the first person who perfected a 
passenger locomotive which was able to run for hire against 
astage coach. The external appearance was like a large 
mail coach, the cylinders were horizontal, andseoupled direct 
to a pair of 5 ft. drivers. The boiler consisted of a network 
of 1} in. tubes, within which was a fire, the neétssary draught 
being caused by a fan blowing into a close ash-pan. The 
great defect in this engine was the cranked axle, which con- 
tinually broke. The boiler tubes also gave much trouble 
from leakage. 

Hancock, of Stratford, was by far the most successful of the 
numerous steam-coach builders who flourished between the 

ears 1827 and 1834. His engines were self-contained omni- 
toon running on four wheels; the cylinders were inverted 
and geared to the main axle by chains, with a ratio of 2 to 
1; the boiler was about 2 ft. square and 3 ft. high, and filled 
with flat chambers, connected together, the outer pressure 
being taken by two strong wrought-iron plates, firmly 
secured by cross bolts and girders ; the draught was kept up 
by a fan, driven from the crankshaft, discharging into a 
cto ash-pan, This engine ran for some time regularly be- 
tween the City and Paddington, and three of them were 
worked for five months on the Paddington-road, running 
4200 miles, and carrying 13,000 passengers. The average 
oo when out of.towns was about ten miles an hour; but 
they, at times, attained a speed of twenty miles per hour. 

@ passenger road engine, designed by Scott Russell, was 
similar in appearance to a large family coach. The engine 
had two vertical cylinders, geared 2 to 1 to the driving wheels. 
The boiler was rectangular, with internal furnaces and return 
tubes on the same level, like a miniature marine boiler. Be- 
hind the engine a sort of two-wheeled cart carried the fuel 
and water, and formed extra passenger seats. Six of these 
engines ran between Glasgow and Paisley, in 1834, and 
carried.a large number of passengers at a good speed. 

After the year 1838 little or nothing was done with pas- 
senger engines until 1871, when Mr. Nairn, of Leith, started 
a steam omnibus called the “ Pioneer,” between Edinburgh 
and Portobello, and several engines had been constructed 
with Thomson’s patent wheels for passenger traffic, the chief 
ef which had been for foreign use. The largest of these were 
four engines, constructed for the Indian Government, by 
Messrs. Ransomes, Sims, and Head, on the above patent. 
The cylinders were vertical and placed behind the boiler, 
which was on the “ Field” system, with a very large amount 
of heating surface. The steersman and stoker were in front 
of the engine, all the handles for working the engine being 
alongside the steering wheel. 

One of these engines, the “ Ravee,” made a double journey 
between ps and Edinburgh in October, 1871, a total 
distance of 850 miles, which was the most remarkable run 
ever made by any road locomotive. The ayerage speed was 
about 6.9 miles per hour for ths time actually running, but 
on several occasions a speed of 15 and even 20 miles an hour 
was maintained for short distances. 


(To be continued.) 








ore is stated to have 
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Copper rv Pexnsrrvanra.—Co 
been discovered in the hills a 
County, Pennsylvania. ‘ 
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THE EAST RIVER BRIDGE, NEW YORK, 
(Continued from Page 248.) 
eile it en ce ind re the A ir- Chamber. 
the end of November sufficient weight had been placed 
on the caisson to prevent its rising f hort ti 
tide when inl mi mais 
gang o urers wor or several h 
takin floor of the air-chamber and remonigy ih 


ogs and stones 


‘and frames. 
tothe —_ above, the length of time 
until two regular gangs were at work 
a and four hours off, the caisson being now per- 


Each consisted of about seventy labo 
foremen. a short time an extra zi ht oo ae 
establis * Two weeks were consumed in removing and 
The floartproved a valuable ad oie 
is floox;proved a valuable adjunct in giving the cai 
a level bed @n which to rest, andin peovending iden tipping 
i end before sufficient weight had been placed 


ter of the work at this particular ti 
ble than at any cuhepea period. This 
for many years been the site of the principal 
nd for city garbage. The mud abounded in 
: and vegetable remains. Although the 
was checked while imbedded in the salt water 
mud, it forth in its original strength when brought in 
contact ok the caisson air. More men were overcome by 
fa air than by i 


air. 
g the material constantly covered with water, 
the odour, it was gradually disposed of through 


dock mud is really a clay, and is the silt brought 
down by the North River, merely lacking time and pressure 
to make if ‘as hard and tenacious as ordinary clays. It 
derives its black colour from sewer discharges, but is by no 
means their product. 

The coarse river sand and beach 
soon a change for the better below. The water was 
easily e se air, leaving it dry under foot. 

By this time the gaslights were in complete operation 
in all the chambers, giving ample light in every part. Two 
coats of whitewash over the roof and walls aide pn 


avel beneath the mud 


it and making the air-chamber an agreeable spot com 
with what it wae at the beginning. ™ 


Dredges. 

The petformance of the dredges in the mud and coarse 

sand and'gravel was very satisfactory. They constantly 
a hole about 6ft. in depth under the water shafts, 
and removed from 800 to 400 yards per day. 

Water for the shafts was supplied by two sets of 4-in. pipes, 
one of fresh wate ftom the city mains, the other connecting 
with a force pump on thé dock, which threw ina constant 
supply of salt water undér® great pressure, and proved of 
considerable use subsequently in loosening boulders under 
the water shafts. Owing to the fact that the shafts were 
50 ft. from the nearest edge of the caisson, a supply of water 
from the river without could at no time be relied upon, 


Throwing out Sand through Pipes. 

About fifty pipes were located in the roof of the caisson, 
passing up through the timber, and discharging above be- 
yond the cofferdam. In size they varied from 3} to 4 in. 

The precise mode in which they were to be utilised in 
throwing out sand had been, to a certain degree, left unde- 
paste Two medes were applicable, either to throw out 
the sand by direct force of air, or else have recourse to sand 

jumps. 

F Vay satisfactory experiments had been made the year be- 
fore in the Brooklyn caisson in throwing out sand through 
pipes by air pressure. 4 

he same mode had been used ten years memes 0 
General S. Smith and Mr, C. C. Martin in blowing sand out 
of cylinders, and more recently at Omaha under 
—- ‘ oo i 

he a) tus is very simple, consisting merely of a piece 
of pi (7 throug wer cock extending into the ait 
chamber. Moreover, the objection of a small air — todraw 
upon, as is the case in pneumatic cylinders, would not apply 
in a large caisson, which constitutes a large reservoir in it- 
self, and would retard any rapid fall of pressure. 

Another strong reason’in favour of the air process was 
this: An air-chamber with an iron skin can be made prac- 
tically air-tight, but a certain quantity of air must be thrown 
in per minute to keep the air fresh and fit to live in. This 
air would usually escape under the edges and do no work. 
Now, why not allow it to escape through pipes and at the 
same time carry out sand with it, and not be wasted? There 
was ample air-pump power, thirteen compressors having bom 
provided, of which number a oy oe pty to supp'y 
the leakage, but six to supply sufficient fresh air. ‘ 

An olne mode, coands, of sending out the material 
would require extensive provision of machinery in the ory) 
of pumps, boilers, and Pipes, entailing an additional cost ‘ 
at least 40,000 dols., ane oats < application for want 
the required space around the foundation. . 

Ie ace of Sees cnasidetations, it was first determined to 

ive the air system a thoroug 

P The result has been eminently satisfactory. At ® depth 
of 60 ft. sand was discharged through a 3}in. pipe = 
tinuously for half an hour at the rate of one a, 
minutes. This represents the labour of fourteen men er 
ing in a circle around the pipe and shoveling as ne as su 
strength would permit. At this depth the supply of #* 
sufficient to supply three pipes at atime. This may appear 
a small number com with the whole number of pipe®, 
but yet was enough to keep at least sixty men busy- 

The Inbour in itself is very fatiguing, making fay wd 
resting spells’ necessary; more hands are req 
the sand to the pipes than to feed them, and » large prop 
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oa of about is expended in digging out under the frames 


os geet economical mode of working these pipes was 

the subject of many trials by Colonel Paine and Mr. 
_ the engineers in charge in the caisson. Trials 
Lowey 2 made with flexible pieces of hose provided with 
be ers at the end. These became choked too easily both 
se holes of the strainer and in the hose. The strainer 
~ then removed and a shorter piece of vertical hose used, 
= nnexion with a piece of iron pipe. This, in turn, was 
discarded for a stationary iron pipe, extending within a foot 
of the ground and provided with a stop-cock below the roof. 

Around the lower end of this pipe the sand and earth were 
heaped up in shape of a cone, while another workman at- 
tended to the opening or shutting of the air-cock. . 

‘As the pressure increased, the lower orifices of the pipes 

ere reduced to 3 in. and finally 2in., the same quantity 
being discharged with a small loss of air. 

The material, of course, passes out with tremendous velo- 
city, stones and gravel being often projected at least 400 ft. 
hi ff When the feeding below was too slow or irregular, 
rH sand would be penton Non | high, but, by practice, the 

i became more uniform. i 
3 er to deflect the sand at the top of the pipe at right 
angles, both wrought and cast iron elbows were used at first. 
The sand blast would generally cut through these in an hour 
or two, sometimes in a few minutes, the thickness of iron 
being 1} in. That portion of the elbow struck by the sand 
was then made open and provided with a thick cap of chilled 
Franklinite iron, capable of being reversed when worn on one 
spot. These would at most last two days. Finally all elbows 
were taken off, heavy granite blocks placed over the mouth 
of the pipes, and the material discharged against them into 

fferdam. 
oe minor casualties occurred from the discharge of 
stones, such as a boatman on the river having his finger shot 
off, and a labourer being shot through the arm by a large 
fragment. : " 

Some inconvenience was experienced from the wearing out 
of the ends of the pipes below in the air-chamber. The 
cocks also wore out rapidly, owing to careless attendance in 
not opening them all the way. The pipes in the timber did 
not wear. When a4-in. pipe had become cut, a 3}-in. pipe 
was driven inside of it, then a 3-in., and at lasta 2-in. But 
they lasted so well on an average, that one-third of the pipes 
were never used. 

(To be continued.) 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Spanish Iron Ore Mines.—It is understood that the 
works at the harbour of Bilboa and the railway line thereto 
are getting in a forward state. wr good tonnage of 
ore is being shipped for England and Wales weekly. One 
of the leading te in this district is stated to be interested 
in the development of these mines, and is, at any rate, taking 
agood average quantity of the ore for use in its own blast 
furnaces. It is found to work up well. 


New Limited Liability Companies.—The newly-erected 
and exceedingly extensive steel and iron works of Messrs. 
Brown, Bayley, and Dixon, situate at Attercliffe, near Shef- 
field, are just being transferred to a company on the limited 
liability principle, with a capital of 500,0007. Mr. J. Morri- 
son is chairman of the Board of Directors; Messrs. Brown, 
Bayley, and Dixon are directors, &c.; and Mr. Bayley will 
probably be managing director. The works are just com- 
pleted, and in good going forder. An old firm in the same 
— is also undergoing the converting process, 

one or two more are likely to follow. In the case of 
another firm, the process has been ‘performed without any 
announcement whatever. The shareholders of the Staveley 
Coal and Iron Company must be accounted unusually lucky, 
as is evinced by the fact that new shares have been created 
of 1007, each, and have been presented to each shareholder 
gratis. Both old and new shares are now at not less than 
160], premium. 


The Mines Regulation Act.—Last week the first meeting 
of the Yorkshire Board of Examination, under the Coal 
Mines Regulation Act, was held at the Town Hall (Grand 
Jury Room), Leeds. The board had been appointed as 
follows by the Home Secretary : Earl Fitzwilliam (chairman) 
Mr. pain Huntsman, Tinsley Collieries, Sheffield; Mr. 
R. J. Hudson, Staveley Collieries; Mr. T. W. Embleton, 
Charlesworth Collieries; Mr. W. Evans, Bowling Iron 
Works: Mr. T. Carrington, Kireton Park Collieries; Mr. 8. 
Broadhead, Warren Vale; Mr. T. Butterfield, Middleton ; 
Mr, Jaing, Sharlston Colliery, Normanton; Mr. F. N. 
Wardell, H.M. Inspector of Mines (vice-chairman), and Mr. 
Jeffery (Bradford) as secretary. 


Midland Institute of Mining, &c., Engineers.—Last week 
the monthly meeting of the members of the Midland Insti- 
tute af Mining, &c., Engineers was held at the Victoria Sta- 
tian Hotel, Sheffield. Mr. W. P. Maddison (Leeds), president 
of the Institute, occupied the chair, and amongst those pre- 
sent were Mr. Emerson Bainbridge (Duke of Norfolk’s col- 
Erin, Sheffield), Mr. J. T. Woodhouse, M.E. (Derby), Mr. 
_ (Leeds), Mr. Minto (Holmes Collieries, Masboro’), 
cae Wilson (The Oaks), Mr. M. Miller (Strafford 
ee), Mr. James Beaumont (Oughtibridge), Mr. 

ynor, M.A., and others. The names of some new members 
Were read out by Mr. Mammatt, and admitted. Discussion 
was then resumed on Mr. Warburton’s paper (read at a pre- 
pes meeting) it having been otjonssel since the meet- 
ro at Barnsley last month. The discussion, which was 

ewhat inconclusive and desultory, was carried on by 
Mersrs. Mammatt, Beaumort, Bainbridge, Woodhouse, and 


Wilson. Mr. Ra i 
, “ir. Kaynor next read a paper on “ The New Mines 
Regulation Act,” which was acknowledged by the thanks of 


meeting to the writer. 


hearing an 


e The senoerg: Ly xg om after 
timation from the chairman that Mr. Mammatt, 


‘eretary of the Institute, would resign his office, having in- 





sufficient time for the due discharge of the duties pertaining 
thereto. 

New Undertakings and Engineering Operations.—It is 
stated that the managing director of the,firm of G. and J. 
Brown and Co. (Limited), has purchased on account of that 
firm about 76 acres of coal and ironstone on the Thorpe estate 
for the use of the works. Messrs. A. Badger and Son have 
recently reached coal in the second shaft of their new colliery, 
near Dronfield, the seam being of good quality and satisfac- 
tory thickness. Alterations are in progress at the Rother- 
ham Gas Works. The sinking of a shaft 14 ft. in diameter 
and about 340 yards in depth is shortly to be commenced at 
the existing Rotherham, Holmes, and ree ey colliery, 
near Rotherham, from the plans of Mr. Jeffeock, M.E., Shef- 
field, and Mr. Minto, the manager of the colliery. The 
Wath-upon-Dearne Main Colliery Company are about to 
sink a 10-ft. shaft at their pit. Messrs. John Fowler and 
Co., of Leeds, will exhibit a large collection of their engines 
and machinery at Vienna. The have recently sold two 
20 horse power self-moving engines for steam ploughing to 
the Archduke Albrecht of Lak (Hungary), veral other 
Leeds and Sheffield firms also send a comprehensive assort- 
ment of their manufactures. New wire works are nearly 
completed at Tinsley, near Sheffield. The Sheffield Gas and 
Water Companies are making large extensions of and altera- 
tions in their systems of piping, &c. 








NOTES FROM THE SOUTH-WEST, 
Pontypool.—The Pontypool Iron and Tin-Plate Company 
has set up a new mill at its Pontymoel Works. The rolls of 
the new mill are the work of Mr, J. Thomas, and the engine 
was made by Mr. W. Davies. Everything has worked ex- 
tremely well. The Lower Mill Works, longing to the 
Ebbw Vale Steel, Coal, and Iron Company (Limited), are 
again in operation. 
Coal on the Great Western.—The Great Western Railway 
Company paid for coal and coke used in its locomotive de- 
ment in the half-year ending January 31, 1873, 107,4201. 
@ corresponding expenditure in the half-year ending 
January 31, 1872, was 58,2901. 


Nantymoel.—Nantymoel, or Nantymole, is the upper part 
of the Ogmore Valley, and is about 6 miles from Tondu, and 
5 from Maesteg. At present this portion of the valley is in 
a prosperous condition, and circumstances seem to promise it 
a still brighter industrial future. It is intended to build 160 
new cottages in the neighbourhood; the foundations of 70 
have been already laid. 


Iron Companies.—A dividend of 11s. 3d. per share, 6/- 
paid, has been declared by the Lydney and Wigpool Iron 
Ore Company, making 15s. for the .year, or equal to 124 per 
cent. per annum. The directors of the Ebbw Vale Steel, 
Coal, and Iron Company have made a call of 17. 10s. per 
share, res May Ist. This will leave 37. per share still 
uncalled. 


Coal in the West.—The price of coal has been reduced at 
Yeovil and Wiveliscombe 2s. 6d. per ton. 


Avonmouth Docks.—A definite undertaking has been 
entered into by a number of capitalists to find the whole of 
the money required to complete the Avonmouth docks, 
About six weeks since, a proposition was made to the Midland 
and the Great Western Railway Companies to contribute 
each 25,0007. towards the work if the remainder of the neces- 
sary capital could be found. The proposition was being 
entertained by the railway companies, but they have now 
received an intimation that no subscription from them will 
be required, as all the capital needed is now forthcoming. 


Forest of Dean Colliers.—A strike has taken place among 
the colliers employed at the Yorkley Court pits in the Forest 
of Dean against a reduction of 10 per cent. = sed to be 
made in their wages. The coalowners of the locality contend 
that the proposed reduction is rendered necessary by a falling 
market. 


The Port of Newport.—The quantity of coal exported 
from Newport to foreign ports in March was 27,842 tons. In 
this total Barcelona ficured for 1740 tons, Barbadoes for 
1880 tons, Hong Kong for 1600, and Rio de Janeiro for 1503 
tons. The export of coal coastwise from Newport in March 
were 71,409 tons. The quantity of iron exported from New- 

rt in March was 1367 tons, 1140 tons going to New York. 

rade prospects are considered to be improving at Newport. 
The demand for steam coal is as good as ever, and prices are 
firm. Several cargoes of Spanish iron minerals have ar- 
rived. ’ 


Penydarran.—It is stated that a steel mill, &., is to be 
erected at Penydarran. 


Wages on the Great Western.—The charges for wages 
connected with the working of locomotives on the Great 
Western Railway advanced from 81,2767. in the half-year 
ending December 31, 1872, to 92,7177. in the half-year end- 
ing January 31, 1873. 

The Port of Cardiff.—The exports of coal from Cardiff in 
March, amounted to 245,656 tons. In this total Aden figured 
for 5207 tons, Alexandra for 5426 tons, Barcelona for 
8350 tons, Constantinople for 7572 tons, Dieppe for 9364 tons, 
Gibraltar for 8992 tons, Genoa for 7959 tons, Hong Kong 
for 11,061 tons, Havre for 14,627 tons, Malta for 15,324 tons, 
Monte Video for 9854 tons, Port Said for 6697 tons, Rio de 
Janeiro for 10,450 tons, St. Nazaire for 14,659 tons, and 
Singapore for 8880 tons. The exports of coal coastwise from 
Cardiff, in March, were 96,948 tons. The quantity of patent 
fuel exported from Cardiff, in March, was 8470 tons, and of 
iron, 2265 tons. In this latter"total, New York figured for 
1016 tons. Coke is very scarce and dear at Cardiff, and it is 
likely to remain so while the demand from home manufac- 
tories is as heavy as at present. 

Glamorgan Canal.—An experiment is about to be made 
on this canal, which may exercise considerable influence 








upon the traffic of this old mode of communication. It ap- 
pears that Mr. W, Davies, of Holly-house, Pcntypridd, whe 
is the owner of between thirty and forty boats on the canal, 
will be prepared next month to make a trial of steam power 
for propelling his boats. The engines have been made by 
Messrs. Davis and Parrat, of Pontypool, and they are now 
being fitted into the boats. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow 'Pig-Iron Market.—In the course of last week 
there were fluctuations in the price of pig iron to the extent 
of 9s. or 10s. per ton, the lowest rate being 109s. 9d., at which 
business was done on Friday. Since then there has been a 
reaction, and as high as 121s. cash was paid yesterday, 
the closing price being 116s, cash for sellers, and 115s. 9d. for 
buyers. Prices have varied to-day between 115s. 9d. four- 
teen days, and 117s. 6d. ten days, buyers over in the after- 
noon at 117s. It is evident from the present tendency to 
fluctuate the prices have not reached the point at which both 
makers-and consumers generally can alike benefit. Last 
week’s shipments were again pretty high, being 15,276 tons 
as against 16,348 tons im the corresponding week last year. 
Makers’ iron is quoted as high as 145s. in one instance for No. 
1, but other first-class brands are quoted at 140s., and 137s. 6d. 
for No, 1, the price of No. 8, iron varying generally from 
116s. to 120s. per ton. Large quantities of pigiron are being 
hippest to the Continent, to the Mediterranean, and to New 
York and Montreal. “i 


Manufactured Iron Trade.—The finished iron trade still 
keeps very quiet, and makers are comparatively idle. A few 

reels in second hands are on sale at present, at extremely 
ow prices, and so long as these lots are in the market, little 
or no improvement need be e The fall in the price of 
pig iron warrants has led buyers into the belief that bar iron 
must follow, but they forget that with pig iron at upwards of 
71., bars are not remunerative at 14/., so that it is quite 
likely that ‘manufacturers may hold to the present list even 
with pig iron at a lower figure. 


William Dixon (Limited).—Under this title another great 


Scotch ironmaking business, one of the ks in our 
industrial history, has assumed a new within the last 
few days. The formation of this new limited liability com- 


pany has been effected very privately, and none of the shares 
ave been offered to the general public. Indeed, there are 
only eight shareholders in the company; and it is reported 
that they are as follows, with the addition of two ladies: Mr. 
W. 8. Dixon, his uncle; Mr. Wm. Mann, late general 
manager; Messrs. John and Charles Thomson, Mr. Thomas 
R. Johnston Logan, M.A., and Mr, Mackenzie, late trustee. 
At least three of these gentlemen, in addition to Mr. Dixon, 
are actively eng in the management of the extensive 
works. The first Wm. Dixon was the chief partner of the 
Calder Iron Works, the erection of which was commenced in 
the year 1800 by David Mushet, the tleman who dis- 
covered and first practically utilised the kband ironstone, 
which has since proved to be such an immense mine of 
wealth to the Scotch ironmasters. Mushet's famous dis- 
ae was made in the valley of the Calder, close by the site 
of Calder Iron Works, and hence the Coatbridge district may 
be regarded as classic ground, so faras the Scotch iron trade 
is concerned. Besides the iron works at Calder and Govan, 
there are very extensive coal and: @ mines wrought 
in connexion with them, both in Lanarkshire and in one or 
two adjoining counties; and within the last two or three 
years two new steamers, the Calder and Govan, of 600 tons 
each, have been drafted into service to bring rich ironstone 
from Spain direct to the Clyde. It will thus be seen that 
the company of Wm. Dixon (Limited) has become possessed 


of an immense business. 


New Bridge.—On Wi last a new sus- 
pension bridge for foot-passenger traffic, ly erected over 
the E ediately above its junction with the Wauchhope, 
at Boatford, Langholm, was publicly opened, A bridge was 
erected at the same place in tho summer of 1871, but on the 
day that it was finished, and before it was taken off the con- 
tractor’s hands, it fell with about 60 people on it. The new 
bridge from pier to pier has a span of 175 ft., and it has a 
very handsome a ag It was erected by Messrs. 
Hernulewiez and Co., London, and has been approved 
Mr. Blyth, C.E., Edinburgh. The cost of the structure wi 
be about 5002. 

Widening the North Bridge, Rdinburgh—Report by Messrs. 
D. and T. Stevenson.—About two ment the various 
public authorities of Edinburgh who have an interest in the 
widening of the North Bridge remitted the matter to Messrs. 
Stevenson, civil engineers, for a report. Those gentlemen 
have just submitted their report, with plans, to the Lord 
Provost's Committee, and these are to be considered by the 
Town Council and the Road Trustees at their first meetings. 
The plans show a pro width of 32 ft. 6in. of carriage 
way, with pavements of 11 ft. The additional width is pro- 
posed to be given by projections on either side, suppo' 
transverse iron . Lhe plan, though simple, will not in 
any way detract from the general appearance of the bridge. 
The total estimated cost, exclusive of the cansewaying, is 
13,5002, It is understood that it will take nine or ten months 
to execute the works, owing to the impossibility of shutting 
up the bridge entirely. One side will require to be done be- 
fore the other is touched, for if the bridge were shut up alto- 
gether the tradesmen whose shops are at.gither end of it 
would be nearly ruined. Messrs. Stevenson report strong 
against the erection of a new bridge, on aceount of the 
expense (50,000/. at least), the length of time it would take, 
and the necessary stoppege of all traffic by this way between 
the Old Town andthe New, and also the traffic of the rail- 
way under it. The injury that would thus be done to trade 
would be incalculable. The estimate for the widening is in- 
creased by 20000. or 30007. over what it-was thought a year 
ago it could be accomplished for, but the much higher price 

iron and other material is the cause of this, 
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_ THE DEVASTATION. 
agitation against the Devastation is no 
sooner brought to the test of free and open discus- 
rie than it shows signs of collapse. In opening 
e Session of the Institution of Naval Architects, 
Thursday, Sir John Pakington promised that a 
great action should “be fought that evening—not on 
rk but on the floor of the House of Commons 
ae ween his noble friend (Lord Henry Lennox) 
aa First Lord of the Admiralty.” Yet his 
friend's first words ‘‘on the floor of the 
ouse” Were to disclaim any intention of doing 
,and the “great action” subsided, so far as 
sage was concerned, into the mildest of long- 
ee aunonades, the sound of which left the 
ps doubt whether the guns were shotted at 
lasting just the same at the meeting of the 
j on. Mr. Reed, Sir Spencer Robinson, Sir 
4... -4Y; and most of those noted for their hostile 
The ee the press and elsewhere, were present. 
inact Showed no desire to spare the present 
fast ion of the Admiralty, if blame could be 
it, yet the sum and substance of their 
of came to next to nothing. ‘There was plenty 
denunciation, and some careful reasoning, but the 





two did not go together. The Devastation was de- 
nounced by men whose disapproval of every inno- 
vation is a foregone conclusion, and whose words 
consequently carry no weight, but they gave no 
tangible reasons for the faith, or rather superstition, 
that was in them, “Those who weighed their words 
saw reason to abstain from denouncing—indeed both 
Mr. Reed and Sir Spencer Robinson, though on the 
side of the attack, were compelled to defend the 
design upon the very point most obnoxious to their 
allies, the supposed low freeboard. 

Those who most actively denounce the Devasta- 
tion do so mainly on the ground that she is a “‘ low 
freeboard” ship, liable to be overwhelmed, a doctrine 
of course repudiated by Mr. Reed. Comparatively 
— they care nothing about the cu/-de-sac at 
the after end of the breastwork, which Mr. Reed 
considers unsafe, or the doubtful increase of 6in. or 
7 in. in draught at one end, which so alarms Sir 
Spencer Robinson. The ship was even worse in 
their eyes before these changes were made, that is 


in days when Mr. Reed and Sir Spencer Robinson’ 


were proud, and justly proud, to take the whole 
rr of her design. Yet these are 
the men who have been encouraged, under the 
shadow of Mr. Reed’s name, to do their best to 
stamp out, even before its trial, one of the most 
promising experiments ever tried in English naval 
construction—an experiment the main credit of 
which belongs to Mr. Reed himself. Mr. Reed may 
deny that those we have indicated are in any sense 
his allies, but we can only reply that but for him they 
would now be powerless, instead of still potent 
for mischief. The public mind is yet in doubt, and 
though reassured in part by Mr. Goschen’s speech 
in the House of Commons, may be thrown into 
oo in a moment by any trivial accident to the 

evastation. Rightly or wrongly, but most un- 
fortunately, the public suppose Mr. Reed to be of 
opinion that the ship, in consequence of some great 


departare from his original design, is unsafe, and | p 


we think it matter for deep regret that he should 
say anything which even appears to confirm an idea 
so injurious to the interests of the country and the 
progress of shipbuilding. At this crisis the un- 
grudging support of the late Controller and Chief 
Constructor would be invaluable to the cause which, 
in the main, they must have deeply at heart. Yet 
they withhold it, and why? Because they have 
any doubt of the soundness of the broad and novel 

rinciples which the ship embodies? Not at all, 
but because one petty detail is not to Mr, Reed’s 


260 taste, and because he feels personally aggrieved— 


and Sir Spencer Robinson, with characteristic 
generosity, still more aggrieved on his friend’s be- 
half—that other alterations, which he is zof dis- 
posed to impugn, have been carried out without 
his sanction and advice. The personal grievance may 
or may not be well founded. That is a point into 
which we decline to enter, and we have no sort 
of objection to its being advanced at the proper 
time and place. Bat while sympathising with Mr. 
Reed’s dislike to his exclusion (whether necessary 
or unnecessary) from the carrying out of his. own 
greatest work, we must strongly protest against the 
doctrine which he implies, and which Sir Spencer 
Robmson apparently assumes without hesitation, 
viz., that alterations, such as those made in the De- 
vastation, could not be safely carried out by any one 
but'the original designer, that any one else would 
in fact have a natural tendency to go wrong over 
them. It is in the highest degree unlikely that when 
Mr. Reed left office, Mr. Barnaby’s knowledge of 
the design and objects of the Devastation was one 
whit less complete than that of Mr, Reed himself, 
and seeing that Mr. Barnaby has succeeded Mr, Reed 
in the highest position attainable by an English 
naval architect, any suggestion that he is likely to 
have overlooked the effect of alterations upon the 
stability or buoyancy of the ship is one which, to 
say the least, ought never to have been made, The 
suggestion, no doubt, was unintended, and, after 
all, expressed rather Sir Spencer Robinson’s in- 
tense faith in Mr. Reed than want of any faith in 
anybody else. Hence Mr. Barnaby did well to let 
it pass, as he could afford to do, and to abstain 
rigorously, in accordance: with the declaration at 
the commencement of his paper, from touching 
upon any personal matter, save only in the 
explicit declaration that upon him rested the re- 

onsibility for the Devastation as she now is. 
We note as a curious fact, in this connexion, that 
the most important of the alterations—viz., the ad- 
dition of the superstructure, and the arrangefhent 
of the ‘cul-de-sac recess’—was made, upon Mr, 


Barnaby’s advice, under Sir Spencer Robinson’s 
authority, during the period between Mr. Reed’s 
retirement from office and his own. Thus we have 
Mr. Reed objecting to a feature sanctioned by Sir 
Spencer Robinson, and the latter tacitly admitting 
the objection, but defending himself on the plea 
that, being debarred from Mr. Reed's advice, it 
was only natural he should go wrong ? : 

The only specific. charge brought by Mr. Reed 
against the design in its present form is against the 
recess—the ‘ dreadful cu/-de-sac’”—between the two 
deck-houses, aft of the breastwork, which form the 
after ends of the side superstructures. A heavy 
pooping sea, rushing into this recess, might, he 
thinks, do damage, and perhaps carry away the 
deck-houses, But even the destruction of the deck- 
houses from this cause (which we think highly un- 
likely) would not let water into the ship, and- we 
fail to see how it could endanger her. On the other 
hand the recess need only be defended on the 
ground that it is there already. Its object is to 
avoid the hindrance to depressed fire right aft, 
which would have followed the erection of a super- 
structure entirely across the deck, but it might, at 
the cost of a few pounds, be sufficiently stopped up 
to make it non-existent as regards the action of the 
sea, and yet without interfering with depressed fire. 
It is not ofthe essence of the design of the ship, or 
even of the design of the superstructure, It is in 
fact a matter of very little importance, and we 
cannot help regretting that Mr. Reed should have 
thought it worth saying so much upon. His words 
of commendation—and he pronounced the ship to 
be in all a save the recess, as safe as when 
she left his hands—will be forgotten, and only his 
censures remembered. That they were addressed 
to one minute matter, in no way vital to the design, 
will also be forgotten, and nothing, it is too pro- 
bable, will be remembered beyond the fact that he 
censured the design in some way or other. The 
recise nature of the recess may be seen in the plan 
at page 276 of volume xiii. of ENGINEERING, Even 
when the low after deck is awash, as it must 
generally be, nothing in the nature of a wave can 
find its way into the recess so long as the ship is in 
any position except running before the sea. But 
should she ever have occasion to go astern against 
the sea there can be little doubt that waves would 
break with violence into the recess, and probably 
heap up to some extent, but it is hard to conceive 
that the iron framing and plating of the wings of 
the superstructure—which are peculiarly compact 
erections, backed by the breastwork—can ever 
damaged by the power of water. Sir Edward 
Belcher appeared to think otherwise, but as the 
illustration he gave was, if we heard correctly, the 
carrying away by a sea of part of the poop of a 
wooden ship, we must decline to attach much im- 
portance to his opinion. 

Sir Spencer Robinson’s specific objections were 
mainly to the increase of displacement which had 
taken place since Mr. Reed had ceased to control 
the design, and to the diminution of the coal supply 
consequent upon the additional weights p on 
board. The answer appears satisfactory enough. 
Weight has been added to the ship, to the great in- 
crease of her fighting powers, but she is by no 
means overloaded. The coal supply has‘ been 
diminished to some extent, but owing to the very 
satisfactory performances of the engines, the quan- 
tity which is left is able to carry her a greater dis- 
tance than was originally expected from the larger 
quantity provided for in the first design. In fact, 
1200 tons would enable her to do practically as much 
as she was originally designed to do. There were 
133 tons weight added by the superstructure, and 
about 215 tons have been added since, in the form of 
armoured cross-bulkheads in the hold, recommended 
by Lord Dufferin’s committee, as a protection for 
the magazines and engines against raking shots 
which might enter at the énds below the armour, 
and in other minor improvements, The net result, 
after allowing for the fact that there was consider- 
able surplus displacement disposable in the original 
design, is that the intended draught aft is retained, 
viz., 26 ft. 6 in., but the draught forward is increased 
7 in., viz., from 25 ft. 9in. to 26 ft, 4in., with an 
ample supplyiof coal on board. Itis further claimed 
that as much as 1500 or 1600 tons may still be 
earried with perfect safety, the incr draught, 
over that above stated, being only about 3 in. for 
each 100 tons of additional coal, The extra quantity 
would of course be burnt out in a day or two after 
leaving port. 





Every ship of war must be a compromise between 
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contending claims, and the temptation to add a 
little wei: here, and a little there, to increase 
efficiency in this and that respect, is, no doubt, one 
which has. to be withstood. In the case of the 
Devastation the temptation bas been partially yielded 
to, and we think rightly. The addition of the 
superstructure added weight, but as it also added 
largely to the bulk of the ship (making her, in 
fact, a larger vessel), it would have justified a much 
greater addition than any which has actually been 
made—inasmuch as it has raised the proportion of 
the above-water to the under-water part of the hull 
from four-tenths to nearly a half. Moreover, though 
the centre of gravity has been raised, the meta- 
centric height, we believe, is still as great as that 
which was given to the Fury when first designed—a 
year later than the Devastation. The addition of the 
superstructure has not only increased the surplus 
buoyancy altogether out of proportion to its trifling 
extra weight, but it has greatly enlarged the range 
of the curve of stability, notwithstanding the slight 
rise it has caused in the position of the centre of 
gravity. The angle of maximum stability, according 
to the original design, was calculated at 20 deg., 
when the righting moment would haye been 
7430 foot-tons, The angle of vanishing stability 
was 434 deg. These figures induced the Scientific 
Sub-Committee of the Committee on Designs to 
declare the Devastation perfectly safe, but they, 
at the same time, recommended that the angle 
of vanishing stability of future ships of the type 
should, be as high as 50 deg., to make, assurance 
doubly sure: The actual position of the Devasta- 
tion’s centre of gravity has now been found by 
experiment, and the result is that, through the 
action of the superstructure, her angle of maxi- 
mum stability is not less than 28 deg., and the 
righting moment over 14,000 foot-tons, or nearly 
double that intended, while the angle of vanish- 
ing stability has been extended to 56 deg., or 
6 deg. beyond the extreme limit suggested by the 
sub-committee. Add that this so-called low free- 
board ship has one-third of her whole bulk out of 
water, or much more than is generally considered 
necessary in a sailing merchant ship, and that the 
average freeboard is 20} in. in excess of that due to 
a rule drawn up (for merchant vessels mainly) by 
the Council of the Institution itself, and it will be 
seen how sinall is the ground upon which so large 
a superstructure of panic has been raised. Next 
week —the'six hours’ continuous steaming trial inthe 
Channel takes place on Easter Tuesday—will bring 
further data for the final verdict, which we have no 
reason to doubt will be in accordance with the 
favourable opinion of the Devastation’s sea-going 
qualities always expressed in this journal. 








GOUX’S ABSORBENT CLOSET SYSTEM. 


In numerous preceding articles we have dealt 
with various modes of disposing of the human ex- 
creta of our households that have been adopted 
to obviate the too well-known evils which have so 
long existed in regard to the sanitary condition of 
this and other countries. For the most part, we 
have drawn attention to schemes adopted for the 
treatment of the matter a/fer it has passed from the 
house into the sewer, more particularly in reference 
to the ABC, the Phosphate, and similar pro- 
cesses. But all such are only applicable to places 
where water-closets abound, or are the chief form 
of household convenience. In many of our large 
towns, such as Leeds, Halifax, &c., and in several 
agricultural distric‘s, the privy, midden, and cess- 
pool have not yet been got rid of. In many places, 
in fact, the water-dloset is impossible, owing to the 
scarcity of water supply. Hence the most dangerous 
form of house pollution exists to an enormous ex- 
tent. The excreta are permitted to accumulate for 
weeks, months, and even years together, affording, 
in summer time, a most intolerable stench, and pro- 
ducing the most dangerous foci of fatal fevers. 
Leeds presents this to ¢ shocking extent, as by far 
the greater portion of the houses is only accom- 
modated with middens. Some of its streets are 
scarcely fit to through in summer time owing 
to the fetid exhalations these middens emit on both 
sides of the road. 

In a previous article we gave a description of 
‘* Moule’s Earth Closet System” stating also its 
advantages and difficulties.* It was there stated 
that the essential principle of the invention was that 
of deodorising the feces, &c., as produced, in 
closets containing dry earth, which not only absorbs 





See ante, page 242. 





the matter, but appears to render it. perfectly 
harmless, ae from future changes that 
might result in the production of dangerous gases. 
On a large scale, in the field, the process may be 
observed ; for so soon as the stable manure is worked 
into the soil it becomes quite inodorous and incap- 
able of producing any effects injurious to the health 
of the neighbourhood. Hence under certain con- 
ditions the Moule system must evidently be not 
only of sanitary importance but also capable of 
being made commercially valuable in its application 
to the farm or garden. 

Goux’s absorbent closet system, to which we now 
devote a few remarks, has many points of analogy, 
almost amounting to similarity, if not identity, with 
the Moule plan. It was originally brought, out in 
France, and was awarded two prizes at the Paris 
Exhibition of 1867. Silver medals were also 
awarded at the Agricultural Exhibitions of Chalons, 
Metz, and Rouen, in 1868. It was introduced into 
England for practical purposes on an extended 
scale in 1870, and we first saw it in full operation 
early in 1871 at Halifax (Yorkshire), subsequent 
to certain experiments which had been made at 
Salford, near Manchester. A visit to Halifax in 
1871 certainly impressed us favourably with the 
system, although its then condition was very crude. 
We inspected several ‘‘middens” which had been 
replaced by the Goux plan. The method then 
adopted may be explained as follows: A set of six 
middens arranged back to back in pairs of three 
(we only take one set as an example of several we 
inspected) was fitted with seats, beneath each of 
which was a galvanised iron pan. This pan was 
fitted with ah absorbent material, which, in this 
case, was the dried sumac waste of the dyer. By 
means of a kind of mould a centre was left open, 
surrounded by a cylindrical coating of the absorbent, 
The centre received the droppings, the moisture of 
which was absorbed by the sumac coating. We 
were surprised that, although in hot weather, no 
smell was emitted, except a slight one of. acetic 
acid, evidently arising from the oxidation of the 
sumac material, and consequently indicating the 
existence of acetous fermentation. It was, how- 
ever, stated that any other absorbent material would 
answer the same purpose, and we found that shoddy 
from cotton, hemp, wool, &c., might be similarly 
employed; subsequently we visited the attempt to 
dry the resulting ‘‘manure,” but were not successful 
in witnessing it, as the arrangements for that pur- 
pose at Halifax were then incomplete. 

We requested two closets for experimental pur- 
a which were subsequently sent to the Sewage 

forks at Leamington. One of these closets was 
used by the officials of the works (say four persons 
daily), and another was devoted for the use of the 
labourers engaged in erecting the buildings now 
employed to pump the sewage of Leamington on to 
the Earl of Warwick's farm, near Whitnash. In 
the latter case about forty persons had access to 
this *‘ closet.” Both were exposed to the open air, 
with the exception of a cover of a slight shed. The 
moderate use of the ‘ official” closet led to satisfac- 
tory results, even during the summer time. But 
the ‘‘ overdose” of the labourers’ closet caused less 
satisfactory results; still in both cases a great 
advantage above the simple tub, or small cesspool, 
was evident. Several suggestions were made to 
those then in office, and some of these we find have 
subsequently been adopted by the company which 
holds the workings of the patents, Its title is the 
‘*Goux Manure and Sanitary Company, Limited. 

Very recently we have been put into possession 
of the results of official and private trials which 
indicate the real or supposed merits of this system. 
These we shall give almost verbatim, subsequently 
making remarks on the individual merits and their 
relation to other processes. We are informed that 
the War Office authorities are so well satisfied with 
the value of the system, that they have, after two 
years’ trial, entered intoa five years’ contract for its 
continued application at the camp at Aldershot ; 
and the Royal Engineers at Sheerness propose to 
erect latrines suitable for its application. It is also 
expected that other places where troops are to be 
temporarily or permanently gathered together, will 
be suited with the appliances afforded by the Goux 
system. Weare informed that various provincial 
town authorities intend to adopt generally, or par- 
tially, this mode of defecating and utilising human 
excreta. 

But the present plan greatly differs from that 
which first came under our notice, in respect to the 
essential features of Goux's patent. The company, 
has, in fact, by means of mechanical and chemical 





contrivances, greatl extended th Scope of. 
original ; whic ee based = the facie 
absorption, and the ready carriage to depat of 
the excrementitious matter deposited in the absor 
bents employed.. The company now propose to usp 
all kinds of vegetable and animal fibrous matters, 
as they at first did ;' but they now use, in addi 

a small percentage of sulphate of iron of gu! 

of lime, with such absorbents. Hence, from ej 
at first a mere mechanical process, it has en 

on a phase of chemical existence. In their patent 
sanitary closets, a thick dust of disinfecting powder 
is spread evenly, by mechanical arrangements, over 
every motion, from a box, which is so placed under 
the seat, that it constantly covers the contents of 
the ‘‘ container,” and therefore prevents the esca 
of odour, &c. A provision is made for continuously 
replacing the supply of the disinfectant, the choicg 
of which seems wisely to be left to those who 
employ the closet. In this pes, therefore, certain 
conditions of the Moule and the Goux closets g 
proach to an amount of similarity barely short of 
identity. The showering of the dust on the faces 
is automatic, and depends on the weight of the 
person acting on levers, during sitting down and 


ising. By a portion of this arrangement a screen js 


moved, which shifts, so as to close all appearance of 
freces, &c., when the use of the closet is completed. 

We cannot devote space to describe or illustrate 
the various contrivances which are employed to 
adapt Goux’s system to household, local, general, 
or other purposes ; more especially as such must 
necessarily become the subject of constant modifi- 
cation in minor details. We fear, that, whatever the 
merits of the invention are, and these, like Moule’s 
system, vary greatly under certain circumstances, 
its general adoption will, for many years, be con- 
fined to those places in which it will afford an ex- 
cellent substitute for the midden, privy, or cesspool. 
Both plans may be temporarily adopted in the bed- 
room, library, &c., but in places where the water- 
closet system of the present day has been adopted, 
neither Moule nor Goux can have any hope of 
making much progress. Among many of the wise 
sayings of fat Bacon, few exceeded that in which 
he pointed out the prejudices of human nature, 
Habit governs individuals, and therefore commu- 
nities ; and we scarcely expect to see the day when 
either of these closet systems will be adopted in the 
metropolis. In certain provincial towns where the 
water supply is so deficient, their adoption might, 
to a certain extent, be prudently made compulsory. 
But the convenience and cleanliness of the water 
closet, despite its occasional deficiencies, will always 
recommend it, especially as so many improvements 
have, of late years, been introduced in reference 
to construction, management, and other conditions. 

Next as to the manure resulting from the use of 
this system. As in the case of Moule’s plan we 
have no data afforded of its chemical value, In 
both cases it is evident that a very large amount of 
valuable matter is preserved, but still it is a question 
as to how far this is ‘‘ diluted” by the materials em- 
ployed to retain it. The objection to the utilisation 
of town sewage rests on this question, All the 
plans proposed to utilise sewage have to contend 
with this difficulty. We get the valuable substance 
undoubtedly ; but are they retained in manner 
which will permit of their profitable employment: 
At first sight it would seem plain that the “ dry 
systems” are the most approaching perfection ; but 
still we have to ascertain the cost of purchase, car- 
riage, &c., of the materials employed, both to the 
places where they are used as absorbents, and to 
the farms or gardens where they are to be utilised. 


These questions, which are of the highest impor- 


tance, have to be practically tested. Persons hav- 
ing farms, gardens, or small plots of land, may 
immediately apply the products of any of these 
systems with profit. But will it pay to dry, pul- 
verise, carry, and otherwise dispose of such — 
ata distance from the-source of its production 
He who solves this problem will indeed — 
a mine, compared to which the richest gold distri is 
of the world would be of little value. ‘The pre 
great, but hitherto its price has been greater. 


STEAM ENGINE ECONOMY.» 
Unper the heading ‘* Compound Engines 
contemporary, Zhe Engineer, gives us ab he at 
those valuable papers by “@,” in whic prod 
tempts to explain the action of steam In born 
pound engine, and to vindicate and perpetua wp 
crass ignorance in which he has been one his 
those of his readers who have submitted 


our 











Aprit 11, 1873.) 


ENGINEERING. 


259 








guidan He concluded his third paper with “ Tf 
giclée have served to enlighten any users of 
these ver, or to convey 2 lesson BR By 
‘am engine, our purpose is ed, an 
of the steamntent.” We showed that the three 
We seg were from end to end downright nonsense, 
a burlesque on science. He begins his last article 
with an expressio 
have been comple 


and that in , : 
aeog pub before his readers calculations laying 


- inute accuracy. ‘‘The fact is that the 
te aiestion with minute accuracy of the mean 
raat and easy to the mathematician, are in- 
finitely too abstruse for ordinary readers. .. . We 
resorted to a system of caltulation which is often 
adopted by engineers ; and instead of using com- 
Jjex formula, on the one hand, or neglecting the 
Pack pressure on the small piston, and ‘suppressing 
the unit in calculating the pressure in the large 
cylinder, on the other, we calculated the power for 
the small cylinder in one operation, and the power 
for the large cylinder in another operation, subse- 
quently deducting the back pressure on the small 
piston. Beyond any question, a calculation so made 
does not pretend to precision, but its departure 
from accuracy amounts to only 7 per cent. of the 
trath; and it was perfectly intelligible to every 
one who had mastered the simple rules of arith- 
metic.” He then gives a numerical example to test 
this statement ; in that example the difference is 
shown to be about 7 ay? cent., and he then says: 
“We venture to think that our readers will agree 
with us this was sufficiently accurate for the pur- 

we had in hand.” 

Now what was the purpose he had in hand? It 
was the ‘‘ means of reducing the consumption of fuel 
by old steam engines,” and, continuing his papers to 
their legitimate goal, he concluded with, as he 
thought, the demonstration that the saving of fuel 
would be the difference between 52 1b. in the old 
engine, and 4 1b. in the compound engine. In the 
calculation for the 4 1b., he says, ‘‘ We may regard 
the area as 500in. ‘The strokeis$4in. ‘Therefore 
the volume of steam used each stroke will be 
49,000in., and, per minute, 1,680,000in., or 914 
cubic feet in round numbers, and, per hour, 54,840 
cubic feet.” But dividing 1,680,000 by 1728 we 
get 972, instead of 914, and, substituting 914 for 
972, the result is 4.91 lb., the comparison being 
actually, according to his own system of’ calcula- 
tion, that of 5.361b. in the old, as against 4.91] in 
the improved engine— 

5.36—4.91 

6.86 
That is, the whole saving he offers is 8} per cent., 
and he has arrived at this by a method of calcula- 
tion by which he admits ‘‘that the effect of the 
improvement is obtained as 7 per cent. in excess of 
the truth, and he says with reference to this beauti- 
ful approximation : ‘‘ We venture to think that our 
readers will agree with us that a mode of calculation 
80 approximately correct as this was sufficiently 
accurate for the purpose we had in hand.” Correct 
forthe 7 per cent., and what is the result? 4.9] 


becomes 4:91 
93 
how compare as 5.36 in the old engine, and after 
“Omega’'s” improvements, only 5.28 in the im- 
proved engine, or a saving of 14 per cent. That is 
according to * Omega’s” system of calculation, for 
we would not venture to alter it now, seeing that 
he tells his readers that those who object to his 
results have completely misunderstood his articles. 
We think the 5.28 would have been nearer the truth 
had it been halved, but perhaps he will say next 
Week, ‘it is a result in excess of the truth by, say, 
— cent., and we venture to think that our 
tswill agree with us that a mode of calculation 
“© approximately correct as this was sufficiently 
correct for the purpose we had in hand.” We have 
wed 7 per cent, in this alteration to show the im- 
bance of even 7 per cent., but the difference is 
tually 7 per cent, in the trunked engine. 
We will now examine the problem of average 
wey in the two cylinders of a compound engine 
80 perplexed ‘‘ 9,” and we do so according 
Tmiotte’s law, as he has meant to do, but for 
a in which we do accept of that hypothesis 
teler the reader to page 141, in our number for 


form when we re e or is put in its simplest 


=.084. 


=5.28, and the fuel accounts will 





we 


n of regret that his former articles | °° 
tely misunderstood by a few of his |°.’ 
those articles he did not pro-|}.-, 


involves the use of formule, which how-|.-, 


The eapacity of the high pressure cylinder 
The capacity of the low Cees eylinder 
The terminal pressure in high pressure cylinder = 1 or unity. 
Let m = mean pressure, in small .cylinder “ 
» M = mean pressure in large cylinder 
»» _ ? = ratio of expapsion in small cylinder. 
The total effect=m +R M=1+hyp. log. r+hyp. log. R (1). 
But m=1+ hyp. log. r—M 
1+hyp. log.r—M+R = +hyp. log. r + hyp. log. R 
val RM= “ 


-Lorunity. 
= ty. 


eee —M+ yp. log. R 

bee ese RM-M= hyp. log. R 

ove ae (8-1). M= “ hyp. log. R 

and a (2) 
but m=1+hyp.logp.r-M..... (3) 
m=1+hyp. log. r Le = R (4) 


The rule, not approximate, but strictly accurate 
according to his own hypothesis of Marriotte’s law, 
and no cut-off on large cylinder, is therefore to 
divide the hyperbolic logarithm of the ratio between 
the two cylinders by one less than. that ratio, and 
to multiply the quotient by the terminal pressure in 
small cylinder, the product being the mean pressure 
in the large cylinder, Comparing it with the example 
given by “g” last week in recommending his 
readers to adhere to the blundering method he 
followed, wehave The Engineer's method of simplifying 
the calculation, which is not even an approximation 
of the truth : 

‘‘ The mean pressure in the large cylinder will be 

1+hyp. log. .693x40__ a 
. =83.86. (5) 

ENGINEERING’s method, which is mathematically 
accurate, 

(6) 


and 





693 X 40=27.72. ° 
In the above, the ratio of the cylinders is 2, 
the terminal pressure in small cylinder is 40 lb, 
We must explain that (5) is a quotation from 
“ec 
It appears to us that this procedure on the part 
of our contemporary, wilfully disseminating per- 
nicious perversions of the blessed universal sym- 
bolic language of mathematics, is an attack upon 
science, a vandalism that ought to be prohibited. 
As it is written, it is 
hyp. log. .693= —.3667 
x40 





—14.668 
+1. 





2)—13.668 


— 6.834 
or 6.8 lb, less than nothing. 
The mean pressure in the high pressure cylinder, 
according to The Engineer, is 


«l+hyp. =e: -693 x 80_ 6779.» 





(But as written this should be = — 14}), 
andthe mean effective pressure 
=67.72—33,.86 =33.86 lb. 
But according to ENGINEERING, this is 
(1 +.693) x 40—27.72=40 lb. 

It is really marvellous that after writing four 
articles on this subject, and after taking from the 
Qist February to the 4th April to search Professor 
Rankine’s ‘‘ Treatise on the Steam Engine,” ‘ from 
cover to cover of his book,” and ‘almost every 
other treatise on the steam engine in the English 
language,” our contemporary is still forced to 
confess that, ‘‘ The fact is that the determination 
with minute accuracy of the mean pressures, in- 
volves the use of formulz, which, however clear to 
the mathematician, are infinitely too abstruse for 
ordinary readers.” We submit that the strictly 
accurate solutions, given by us in our former 
articles, and repeated above, are much simpler than 
his erroneous solutions. By comparing the pres- 
sures separately we see that his low pressure is 
33.86 
27.72 
high pressure is 


= 1.22, or 22 per cent. in excess, and that his 


- = .846, or 15.4 per cent. in 





defect. He does not compare them singly, but adds 
them together, getting a residual error of about 
7 per cent. The object of his calculation was to 
find the pressures upon the different cylinders ; it is 
evident that if one had been 50 per cent. in excess, 
and the other had been the equivalent of that in 
defects, ‘‘ Omega” would have believed his method 
to be quite correct, for there would have been no 
residual error, 

But is the gross effect of the method he gives to 
his readers always so near the truth as 7 per 








cent.? No, itis not; it is not in any sense an ap- 


proximation to the truth ; it makes the total effect 
of the steam, 


1+hyp. log. '*+1+hyp. log. 4—Lt Wp. bs. > 


=1+hyp. log r+hyp. log. R+ B1 =P. log. R 


instead of 1+ hyp. log. r+hyp, log. R. 
The error of ‘* Q” is, therefore, 
R—1~-hyp. log. R 
co 
Apply his rule to the trunked engine he gave in 
paper No, 3, the excess would be 
4—1-hyp. log. 4_ 3--1.386_ 
San Senenieaian soem 


(1) 


an excess= 


excess effect = 403. 


The true total effectc=1+hyp. log. 4=2.386 
403 
Bs cnet « 
an Ties 17 or 17 per cent. 


excess of the gross total effect. If back pressure 
were allowed for in the large cylinder this per cent- 
age would be still greater, 

How would his rule work out the mean effective 
pressure on the respective cylinders ? 

Large Cylinder : 
The Engineer, the. be. £ x70= 2386 y 79 — 41.75 Ib. 
4 

= 1586, 70 = 81.84 Ib. 


ENGINEERING, “ope. $ 


x70 
Small Cylinder : 
The Engineer 70—41.75=28.25 lb. 
t Evertngcrine 70 —31,84= 38.66 lb. 

Will he still continue to “ venture to think that 
our readers will agree with us that a mode of calcu- 
lation SO APPROXIMATELY correct as this was suffi- 
ciently accurate for the purpose we had in hand” ? 

There are some compound engines making just 
now which have the large cylinders nine times the 
capacity of the small cylinders. ‘The expansion is 
very little in the small cylinders ; suppose it to be 
nil the total effect would be 

total effect=] +hyp. log. 9=8.1972. 


9-1 —— = .6447, 


=.20 or 20 per cent. excess, 


The Engineer's excess = 


6447 
8.1972 

So that even hiding the greater errors of the re- 
spective cylinders, taken separately, we find that in 
general the gross result would be nearer 17 than 
to 7 per cent. in error. 

In objecting to the method of calculation put 
forward by ‘‘ Another Working Engineer” in Ze 
Engineer, “ 0” admits the justness of our criticism, 
for he says, ‘‘ If, however, any one used this mode 
of calculation to determine the proportions to be 
given to the two cylinders of a compound engine, 
in order to obtain approximate equality of power, 
he would find he had committed a very serious 
error.” It was to determine these proportions that 
‘¢ ” gave his rules; he said in paper No. I.: ‘It 
is necessary first to settle what the dimensions of 
the new cylinder should be. On this point very , 
little appears to be understood by many engineers,” 
and surely a rule that gives in the example he 
works out an excess of 22 per cent. in one cylinder, 
and a defect of 15.4 per cent, in the other, or a 


blunder to the extent of = 1.44, or 44 per 


cent, in the ratio between the two results, must be 
‘a very serious error,’ but, after deliberately con- 
sidering his own statement and comparing it with 
those of two working engineers, instead of admit- 
ting his error, he writes another article to mystify 
his readers into believing that the rule in question 
is ‘‘so approximately correct as to be sufliciently 
accurate for the purpose.” The two ‘‘ Working En- 
gineers” who have sent letters to The Engineer on 
this subject, are both quite correct in the sense in 
which they each understood their own statements. 
The first one, whom we believe to be really a work- 
ing engineer (we know several in that position, one 
of them asea-going engineer, who are good practical 
engineers and at the same time are also first-class 
mathematicians) has worked out his investigation 
quite correct according to his hypothesis that there 
was a cut-off on the large cylinder as stated by “ 9.” 
In the bottom line of the second column of page 91 
(vide The Engineer), after giving the size of the large 
cylinder, he says: ‘‘ The steam is cut off at a little 
less than five-eighths stroke,say 1.65.” Further on, be 
says, ‘‘ Thus let us suppose that our 40 in, cylinder 
is compounded with one of half the capacity,” ob- 
serve it is ‘our 40 in. cylinder,” the one described 
with ‘ cut off at a little oe than five-eighths stroke, 
say 1.65,” and he retains this cut off in the calcula- 
ion of the pressure in the large cylinder after com- 


or 








pounding—it is the natural number of the logarithm 
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he uses in the numerator, and it forms the deno- 
minator, 
“1+hyp. log. 6X21.66_ 197» 
1.65 : 

therefore, while it is quite true that ‘‘ Q” does once 
make allusion to ‘‘steam being continually delivered 
from the small cylinder to the large cylinder,” the 
statement made last week, ‘‘ Now we never said a 
syllable about a cut off to the large cylinder,” con- 
tains more brass than truth in its composition. 

If the ‘“* Working Engineer” would once for all 
establish by integration that the effect of expanded 
steam is represented truly by the hyperbolic log- 
arithm of the ratio of expansion, and ever afterwards 
use that as its equivalent, he would reduce his tedious 
investigation to a few lines of simple algebra. The 
second ‘* Working Engineer” drops the unit in the 
numerator, he should also have taxen a unit from 
the denominator, and his rule would then have been 
the same as that given by us on many o*casions and 
repeated in the first of these articles ox the 14th 
February. According to The Engineer the credit of 

roducing these rules is due to us, for he says ‘‘ Pro- 
essor Rankine, in his ‘'Treatise on the Steam “n- 
gine’. . gives no formula, from cover to cover of his 
book, for determining without the aid of a diagram, 
what the mean pressure on the pistons will be, and 
the same statement holds good of almost 7 
other treatise on the steam engine in the English 
language.” We are obliged to him for making this 
search for us; it is our practice to make our own 
rules, and we find it far easier to prove that they are 
true, than it is to prove that they are new; to us 
the latter is of little importance, but we never- 
theless thank our contemporary for making this 
search in our behalf; we prove it is true, he 

roves it is new, surely this a pleasant division of 
abour between us. As he has failed in finding a 
rule we will make him welcome to use ours, Re- 
ferring to the first ‘‘ Working Engineer” he says 
‘* This mistake on his part is sufficient to impair 
his reasoning; and as a matter of fact, the mean 
pressure is not 14.35 lb., as stated by him, but about 
iy Ib.” He then proceeds to calculate it by his 
rule 





« 1+hyp. log. 5X 21.66 _19 7.” 
1.65 7 

Now this calculation is that which was called in 
question by his two correspondents. If there was no 
cut off inthe largecylinder where did he get the 1.65? 
The cylinders were as to 2 to 1, not as 1.65 to 1. If 
he did not mean this for the cut off, as he says he 
did not, then his rule is actually to be read thus, 
that the average pressure in the large cylinder of a 
compounded engine, depends not upon the ratio 
between the cylinders, but upon the ratio for which 
the steam was cut off in the old engine, notwith- 
standing that that cut off has been done away with 
entirely. We have heard of houses haunted by the 
ghosts of former tenants, but never before have we 
met with a spiritualist engineer who soberly pro- 
posed to calculate the average pressure of a con- 
verted engine from the dimensions of the ghost of 
its former cut off. Further, we have never before 
known a member of the engineering profession so 
unprincipled as to shuffle the data under considera- 
tion, to substitute a pair of cylinders 1.65 to 1 for a 
pair 2 to 1, and then unblushingly give the calcula- 
tion of the former for that of the latter. The 
cylinders in the paper referred to by his corres- 
ge ye have areas 628 in. and 1256in., and the 
ad both 7 ft. stroke. The cylinders substituted for 
them to test the result of their calculation, are one 
with a piston 1 square foot in area, the other with 
a piston 1.65 square feet area, and both 3 ft. stroke. 
He says his calculation gave 19.7 for the pressure, 
but that “ the true approximation is 16.75.” But 
as a matter of fact he gave 19.7 for that for which 
the true approximation is .69321.66=15.01 Ib., 
as stated by us at page 142, and his correspondent’s 
result 14.35 is accurately true on the hypothesis of 

a cut off at ratio 1.65, as indicated in ‘‘Q’s” paper, 
‘** Omega” concludes his article in The Engineer of 
last week with half a column of almost artistic silli- 
ness, The Engineer's new version of Lord Dundreary 
counting his fingers. Let our readers picture to 
themselves, ‘‘Omega” as Dundreary in serious 
silliness pronouncing the following soliloquy: 
‘That something would be 1 if the cylinders were 
the same capacity. If they are not of the same 
capacity, then it must be something less than 1; 
and a little reasoning will show that it will be less 
than 1 somewhere in the ratio of the relative 
capacities of the two cylinders.” And his paper 
ends with that, he gives it up as something that 





‘¢ n—no fellah can understand.” ‘That something” 
is not ‘“‘somewhere in the ratio of the relative 
capacities ;” if it were so the product of that some- 
thing by the ratio of the-capacities would be some- 
where near the same value. 
Ratio. 
2 
+ 


8 
16 


The above table shows that he is again far wrong. 


The ratio that so muddles him is =e e® . Let 
him write that instead of 1 and he will get 
hyp. log. R 
R—1_ + byP- log. BR hyp. log. R 
K 1 —* 
our multiplier for the average pressure. He pre- 
tends he not seen our statement; but he has 


wna 





last week given one result arrived at by using it, 
but without explaining the calculation ; he says, 
‘‘ The true approximate pressure is 16.75.” That is 


hyp. log. 1.65 213 = 16.7 
— 
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Let us now proceed to the upper portion of the 
building, which is in principle a copy on a re- 
duced scale of the portion just described, differing, 
however, from it in many important details. The 
upper cone, like the lower one, stands on thirty 
columns, each 10.468 metres high. These latter are 
not, however, all of the same dimensions in plan, for 
every third one is made considerably larger than 
the remainder. The reason for this arrangement 
was simply an architectural one, It was found that 
if the columns had all been of the same size, their 
proportions of width to height, when arranged in 
any order of architecture, and clothed with the 
traditional decorations, would have been such as to 
restrict’ the width of the windows very materially. 
It was impossible to permit this, for the supply of 
light wold then have been seriously diminished. 
Hence it was determined to arrange the columns in 
such an order that the windows could be maintained 
at their full size. This was effected by accenting 
every third column, and diminishing the others in a 
manner which will be understood at once by re- 
ferring to the double-paged elevation of the Ro- 
tunda, published in our issue of March 7th. One 
of the consequences of this alteration is that the 
axes of the smaller columns do not stand directly 
over the axes of the radial girders. This, however, 
is no serious misfortune, for the difference is not 
suilicient to be perceived by a spectator. 

The larger of the two classes of columns are ten 
iv. number, and their dimensions in plan are 
(1.524 0.610) metres. They are arranged exactly 
like the great columns of the lower roof, with their 
long sides in the radial direction. Each column is 
a simple lattice girder, the two flanges of which 
correspond with the two narrow sides of the 
columns, while the two lattice webs answer to the 
wider sides. The narrow sides do the principal 
carrying work, and consist each of a single plate 
6 mm. in thickness, and two angle irons whose 
dimensions are (0.060 x 0.060 x 0.007) metres, while 
the lattice work has merely to prevent these two 


Y | sides from spreading. The wider sides are divided 


into seven panels, each of which is filled up by two 
diagonals of bar iron, and the panels are further 
separated from one another by horizontal bulkheads 
of crossed angle irons occupying the section of the 
column. The head and foot are stiffened by the 
addition of central diaphragm plates. 

The smaller columns, twenty in number, are 
exactly the same length (10.468 metres) as the 
larger ones, and are also of a precisely similar con- 
struction. The principal difference lies in the size 
of the cross section, which in the present case is 

1.000 x 0.400) metre. In both classes of columns 

e thickness of the plates employed is 6 mm. 

The size of angle irons 0.060 x 0.060x 0.007 metre. 

The size of rivets... one ove eve 15 mm. 
The ruling pitch of rivets ... 0.120 metre. 
The heads of the columns are connected together 
by a box ring exactly similar in principle, and 
differing only in size from the one employed in the 
lower roof. In fact the whole of the remainder of 
the structure, as far as the platform of the upper 
lantern, is only a reproduction on a smaller scale of 
what has been already described. As each portion 





of the structure will be amply illustrated by detail 





ee 
drawings, it will not be necessary to go further into 
the subject here, and we can pass at once to the 
small lantern which, with its dome, forms the 
o——- structure of the whole work. 

is portion of the building, like the i 

is similar in plan, and pe of ten coleman aa 
9.060 metres in height, connected together at the 
top by a simple lattice work, and surmounted by as 
many curved girders, which constitute the ribs of 
the dome. These curved girders, instead of inter. 
secting in the central point of the building, are 
made to terminate in a cylindric ring—an arrange. 
ment precisely similar to that which was adopted 
with the radial girders of the upper and lower 
cones. In the present case, this ring forms a kind 
of platform, on which is erected a crown in sheet 
iron, richly gilt, made after the model of the Im. 
perial crown of Austria. 

The whole of the iron work of the building has 
now been described, with the exception of the skin 
of the cone itself, and it is so simple in construe. 
tion that there is very little to say about it. Itis 
formed of tapering plates of iron 12 mm. in thick. 
ness at the base of the lower cone, and 1] mm. at 
the top. All the longitudinal joints in the radial 
direction are lap rivetted, with 18 mm. rivets 
pitched 0.160 metres apart, excepting those at the 
very bottom between the two coping rings, where 
the tension being greatest the joints are rivetted 
with covering strips, and fourfold rows of rivets 
pitched 0.100 metre apart. The circumferential 
joints, being in compression, butt, and are rivetted 
with covering strips. ‘The architectural completion 
of the building, the different fittings, and the des- 
cription of the erection, will form the contents of 
the next article. 





NOTES FROM PARIS. 
Pazis, Apri 8, 1873. 
QUANTITATIVE SPECTRAL ANALYSIS. 

Tue spectral analysis, that magnificent discovery by 
which we have been enabled to ascertain the composition of 
celestial bodies, has become an invaluable method of chemi- 
cal analysis, and has already been employed in important 
industrial processes, as, for example, its use in the manufac. 
ture of Bessemer steel. Unfortunately, this mode of analysis, 
by the aid of which it is possible to discover traces almost in- 
sensible, of various materials, has hitherto remained purely 
qualitative. 

There are numerous cases in which it is important to 
determine not only the presence of certain foreign bodies in 
any given material, which the ordinary spectroscopic process 
can do, but also to ascertain the approximate proportions in 
which they exist. Thus, for instance, in the manufacture of 
iron, the quality depends in a great degree upon the quantity 
of phosphorus or sulphur it contai quantities which are 
always very small. Generally speaking, when bodies are 
so small that they elude chemical analysis, science has, until 
now, been unable to supply the deficiency. 

In 1870, however, M. Janssen had brought before the 
Academy of Sciences the principles of a new branch of 
spectral analysis—the quantitative. To explain the possi- 
bility of such a quantitative analysis, taking for example 
salt contained in a flame with a hydrogen base, he showed - 
that the yellow light of the flame was due to the sodium 
liberated and made incandescent, and furnished almost 
exclusively the two component parts of the FraUnhoferian 
ray, D. If then it be admitted that all the molecules 
furnish the same quantity of light, it results that the total 
quantity of the sodium light emitted by the flame from the 
moment that the salt begins to be decomposed up to the 
time of its extinction will be proportional to the number of 
molecules contained in the salt. The determination of the 
quantity of sodium may be then ascertained photometri- 
cally. The same method is applicable to lethium or 
thallium, and in fact to all bodies which give a specific 
luminous emission. 

To apply these principles M. Janssen proposed two pro- 
cesses; the first based on the measure of intensity of a ray 
given by the body, the second taking as a base the —_ 
of time that the body requires to be completely volatil 
in the flame. At the same time M. Janssen had commenced 
several trials for the application of the first of - 
methods, trials in which he had been aided by MM. P. 
Champion, H. Pellet, and M. Grenier. These gentlemen 
have lately resumed their experiments, and have col- 
structed an instrument which they call the Pa agyreens 
meter,” for analysing sodium in cases where chemi ry 
analysis fails, and in particular to deal with the —s 
vegetable matter. The description of this apparatus w he 
occupy too much space; it is, however, contained 1878) 
Transactions of the Academy of Sciences (1st March, ! ean 
The degree of accuracy which can be obtained varies 
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Portvevsss TeLecRaPay.—The Portu tele 
has asked the Cortes for authority to contract for aro 
graphic cable between ay and the United y 
touching at the Azores, and or a cable between Cape 

Verde and the Portuguese settlements in Africa. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesproven, Wednesday. 

The Cleveland Iron Trade.— Yesterday the quarterly meet- 
ing of the North of England iron trade was held in the 
Royal Exchange, Middlesbrough. The attendance, for a 
quarterly meeting, was ver thin. The usual facilities were¢ 
given for exhibiting models and other things of interest to 
the trade, but this was not taken advantage of. Business 
was not brisk. Prices were firm, as last quoted. In the 
finished iron trade there is no change. The men having ac- 
cepted the advance of 74 per cent. awarded by the Board of 
Arbitration, work is going ‘on steadily, and prospects are 
better, although buyers still hold off in the hope of the pre- 
sent high prices declining. 

The Returns.—The Cleveland Ironmasters’ Association 
returns for the month of March has just been published. 
They show that there are 183 blast furnaces in the North of 
England, all of which, with the exception of 8, are working. 
There are 22 new blast furnaces being built, and no fewer 
than 16 of them are in the Middlesbrough district. The 
make of pig iron for the past month amounted to 172,539 
tons, an increase upon the previous month of 18,048 tons. 
Makers’ stocks are now so low that practically it may be said 
there is no pig iron in stock. 

The Blast Furnace Mens’ Wages Advanced.—Last week 
we stated that some of the masters had reconsidered the ap- 
plication of the blast furnace men for an advance, and had 
agreed to give them an advance of 10 per cent. It appears 
that the blast furnace men have now associated themselves 
with the ironworkers’ union, and on Saturday last they took 
action in the matter again. ‘he blast furnace owners re- 
ceived notice from the men demanding an increase of 10 per 
cent. for the day men, and for the other men time and half 
from Saturday afternoon to Sunday morning, and double 

ices from Sunday morning to Monday morning. Yester- 
fay the masters held a well-attended meeting at Middles- 
brough, and after some discussion decided to give the ad- 
vance of 10 per cent., but refused to interfere with the 
present arrangements as to time. The men will probably 
accept this offer. 

Strike of Puddlers at Stockton.—The puddlers at the 
Bowerfield Iron Works, Stockton, have struck. Last week 
the manager gave them a mixture to puddle, and they struck, 
believing that they ought to have been offered a better price 
for puddling the mixture. The masters say that they in- 
tended to pay the puddlers more wages for puddling the 
mixture. After nine of the puddlers struck, others followed, 
and on Saturday the whole of the works were stopped in 
co’ uence. Summonses have been taken out against the 
men, the masters being determined to show them and others 
that they cannot leave work in that way without notice. 

A Graving Dock for the Tees.—At last the Tees Con- 
servancy Commissioners have resolved to give the proper legal 
notices for the acquisition of land to enable them to make a 
graving dock in the Tees, below Middlesbrough. 


FOREIGN AND COLONIAL NOTES. 

The Melbourne (Victoria) Mint.—The issue from the 
Melbourne Mint during the week ending December 31, com- 
prised 16,0007, in sovereigns, making the amount issued to 
the close of 1872 748,000/. The total receipts of gold to 
December 31, 1872, were 190,738 oz. 

Another Bridge over the Schuylkill.—The Pennsylvania 
legislature has passed a Bill incorporating the West Laurel 
Hill Bridge Company with authority to erect a bridge from 
a point in Lower Merlon township, Montgomery county, 
near Pencoyd station on the Philadelphia and Reading Rail- 
road, to a point opposite in the city of l’hiladelphia. 

Western of France Railway.—The outlay made on the 
construction of works last year by the Western of France 
Railway Company amounted to 842,044/. 

A Steamer for Japan.—A steamer, named the Capron, has 
been completed at Brooklyn (U.8.), for the Japanese 
Government. 

A Cheap Australian Railway.—lIt is estimated that the 
cost of a railway just sanctioned between Echuca and Denili- 

uin will not exceed 111,000/., the length of the line being 

0 miles. It is not proposed to attempt a very high rate ot 
speed over the line, so that we presume the construction is 
rather flimsy. 

Mining in Greece.—The National Mining Company of 
Greece is stated to have some large and promising mines of 
argentiferous lead in the island of Antiparos. The company 
also owns chromium in Attica. The Pericles Miving Com- 
pany has opened some promising mines of argentiferous 
ead in Laurium. 


Tus Azorr Coat Company.—We notice the prospectus of 
a company established for the pees of developing certain 
collieries in Russia, the mining rights of which cover an area 
of more than 1000 acres, containing an estimated quantity of 
13,000,000 tons of coal of a high quality. The selling price 
of coal at these collieries is 16s. per ton, and as the cost of 
raising, royalties, &c., make the total cost 8s. per ton, a 
large profit is estimated from the time the pits are in the 
hands of the company and which would increase as the works 
are developed. The selling price proposed is 40,0002. in cash, 
and an equal amount in fully paid-up shares. 














New Graviye Dock on tae River Trxz.—We under- 
stand that Messrs. W. Clelland and Co., iron ship builders at 
Rowdon, are about to construct a new graving dock at their 
river yard, at a cost of about 50,000/., from designs prepared 
by Mr. W. E. Jackson, the contractor who erected Messrs. 
Palmer's and Messrs. Leslie’s docks. Messrs. Clelland’s docks 
will be the largest dock in the Tyne, being 500 ft. in length 
and 60 ft. wide in the floor, and a depth ot 20 ft. of water on 
the sill at high water. The dock will be supplied with 





pumping engines with the latest improvements by Messrs. 
ohn and Henry Gwynne, of Hammersmith. 


QUESTIONABLE INFORMATION. 
To tae Eprror or EnGingerine. 

Str,—Permit me to thank Mr. Vizetelly for his courteous 
correction of my error in inadvertently associating the emi- 
nent principals of the “ Royal School of Naval Architecture 
and Marine Engineering,” with the “ Questionable Informa- 
tion” contained in the “ Annual” of the “ school.” 

With regard to the relative efficiency of the upper and 
lower rows of tubes in marine boilers, I think a “ peephole” 
consideration of the behaviour of the gases in the tubes and 
smokebox of an ordinary marine boiler would probably do 
more than any amount of argument to convince “ Marine 
Engineer” of his error in supporting the reasoning of the 
writer on “ Economy of Fuel” in the “‘ Annual” in question. 

It is quite true that the lower rows of tubes offer the 
shortest road to the funnel, but it does not at all follow that 
the body of gas rushing along the furnace, will suddenly 
reverse its course, and double back through the lower tubes 
the instant it clears theend of the furnace crown, 

In the first"place combustion is not by any means com- 
pleted in the furnace, and this is especially the case where 
bituminous coals are burnt in the cylindrical furnaces now in 
use. Combustion of the distilled gases proceeds in the com- 
bustion chamber, which in well designed modern boilers is 
made of great capacity, and here, ia the act of combustion, 
the hottest strata of gases gain the top of the chamber, find- 
ing their way out through the upper tubes. 

Again the fact should be borne in mind that the “draught” 
is due to the pressure produced by the superior weight of 
the column of air descending into the stokehole as compared 
to that of the smoke ascending the funnel, and also, that the 
gases, like all other bodies in motion, tend to move in the 
direction in which they are impelled, until deflected by some 
cause. It will be seen, therefore, that the tendency is to 
drive the gases along the furnace until, impinging upon the 
back of the combustion chamber, they are directed upwards, 
and, meeting the top of the chamber, they find their way 
through the upper rows of tubes. 

That the partially consumed gases should suddenly double 
back, and -bolt through the lower tubes, leaving a partial 
vacuum in the upper part of the capacious chamber carefully 
provided for their reception, appears to me to be too un- 
natural a theory to be entertained for a moment. 

I regret that I am not able at this moment to devote some 
time to the general question of marine boilers, but I may say 
that the “greatly modified tubular marine boiler,” proposed 
by the writer on “ Economy of Fuel,” and referred to by 
“Tyne,” the jocose critic of the “ Annual,” would, I think, be 
a novelty if based upon reasoning such as that supported by 
“ Marine Engineer” in your impression of last week. 

I am, Sir, your obedient Servant, 
PRacTICAL ENGINEER. 


To tHe Eprror oF ENGINEERING. 

S1r,—The discussion which has taken place on the depo- 
sition of soot in the lower tubes of marine boilers has, I 
think, failed to account satisfactorily for the phenomenon. 

The velocity of the gases through any tube will be deter- 
mined by the difference of pressure at its twoends. The 
upper tubes are, at the combustion chamber end, under an 
extra “ head” of hot gas, amounting to their height above 
the lower ones. At the smoke-box end, on the contrary, the 
lower tubes have the advantage of exactly the same head. 
But since the gases in the combustion chamber are hotter 
than those in the smoke-box, the head at the former end is 
the more valuable of the two; and therefore the upper tubes 
experience a greater difference of pressure at the two ends, 
and consequently the velocity through them is greater than 
through the lower ones. 

This principle is applied in the gas mains of Siemens’s re- 
generative furnaces, where a draught is induced by carrying 
the hot air from the generator up a brick flue to a height of 
about 16 ft. above the ground, then along a horizontal, and 
down a vertical flue of iron exposed to the air. Although 
the gas returns to its former level, yet owing to the diffe- 
rence of temperature, and therefore of weight of the gas in 
the two vertical flues, a strong current is produced, render- 
ing “ exhausters” unnecessary. 

Again, in marine boilers, the gases which pass through 
the upper tubes have more time for complete combustion 
before entering the tubes than those which through the 
lower ones; the former therefore carry oy eondensable 
matter into the tubes, and also being hotter, owing to more 
complete combustion, are lees liable to deposit the little 
which they do carry. 

Here then are three causes which seem amply to account 
for the choking of the lower tubes, viz., the slower velocity, 
the less perfect previous combustion, and the lower tempera- 
ture of the gases passing through them. 

I am, Sir, your obedient Servant, 


CORLISS VALVES. 
To tHe Eprrok or ENGIngERina. 

S1z,—Can it be that a contemporary of yours is going into 
light literature, and intends to be amusing? On no other 
principle can I interpret the definition of the ‘‘ Corliss” valve 
given in The Engineer of 4th April. It has been said that it 
requires a surgical operation to get a joke into a Scotchman’s 
head ; but I suspect it will be a feat requiring engineering 
skill and appliances to get this funny piece of nomenclature 
into the beads of Messrs. Douglas and Grant. 

Yours, &c., 
Monops. 








April 8, 1873. 








Tus Institution or Civit Excrnresrs.—During the 
past quarter there has been an increase in the members of 
this incorporated society of 14 membérs, 28 associates, and 
six students, and a decrease of one honorary member, mak- 
ing an effective addition of 47. The strength of the several 
c'asses is now 773, 1179, 273, and 15 respectively, together 
2240, as against 2193 on the 1st of January last. 





THE GOUX SYSTEM. 
To tHe Epiror or Encinzerrxg, 

Srz,—Having seen in ENGIngeRine of the 4th inst, 
announcement of the intention to notice Goux's system j _ 
succeeding article, it occurred to me to communicate ne 
experience of it to you. ™y 

st year it was necessary to make some alterations ; 

county militia barrack, which involved the poems 
large latrine, and erection of another building upon its si : 
and this, of course, rendered it necessary to provide p “ 
accommodation in another place. My first intention cnt 
erect closets with flushing apparatus, but there were 
difficulties both as to an adequate supply of water for the 
purpose, anda place into which the sewage could be delivered, 
and it appeared to me expedient to adopt the Goux system, 
and accordingly a contract was made with Mr. Holt for 
17 closet fixtures, seats, risers, tubs, &c., which he supplied 
and erected in buildings that were available, viz., 12 fee the 
privates, 2 for the sergeants, 2 for women, and 1 for a few 
of the officers who resided in the barrack ; he also supplied a 
trained man to attend to them, until a labourer was taught 
their use, and the mode of converting the matter into 
manure. There were above 600 individuals using them durin 

the training, and they were found satisfactory, although the 
number allotted for the use of the privates were evidentl 

too little. . 

The description of the apparatus will doubtless be given by 
you more accurately than it could be given by me. The 
absorbent matter principally used was dried peat mould, but 
there was also dry road sweepings, rubbish collected about 
stables, &c., and each seemed equally effective. There was 
no offensive smell in the closets, nor in the shed where the 
matter was mixed up for converting it into manure; the 
building where the 12 closets for the men were, was very 
small, and there was oppressive heat in it, seemingly engen- 
dered by the solidification of the moisture ; it was disagree. 
able, but it had nothing of the smell peculiar to such matter 
and was mitigated by increasing the ventilation. : 

In the shed where the matter was mixed up, there was 
also oppressive heat, and occasionally a disagreeable smell ; 
this was attributable to the shed being defective, and allowing 
rain to get to the matter; but it was so little offensive ene. 
rally, that gentlemen would frequently walk in to smoke or 
chat, and were unaware of the nature of the stuff so near 
them ; it turned black and looked like dried turf mould. 

In my opinion the system is worthy of attentive considera- 
tion ; it can be so readily applied, and without any complex 
aed ; in fact, nothing connected with it can get out of 
order. 

There were about 8 tons of manure made in the six weeks’ 
training, the average number during the time 400; it was 
sold for 2. per ton, but would readily have been sold for 
31. 10s. to 4/., but for the deterioration on account of the wet 
getting into the defective shed. 

Apnil 7, 1873. Joun Ht, County Surveyor. 








EXPANSION VALVES. 
To tue Epiror or ENGIneerina. 

Srr,—In the expansion valve drawings and geometrical 
setting off which were contributed by Mr. Mannoch in your 
issue of the 21st ult., I fail to see in what it differs from 
Meyer’s, first applied in 1842, and illustrated and explained 
in Zeuner’s treatise, chap. 2, page 187, and plate 4, Fig. 20 
of that work, the method of setting geometrically being 
very similar, if not the same, as that used by Mr. Mannoch. 

These yalves have been in general use for many years, and 
are used by many éngineers about Bolton and the north; 
Messrs. Rothwell, of the former place, have had some at 
work in Woolwich Arsenal for the last eight or nine years. 

As there appears to be no novelty in the valve arrange- 
ment, I presume the real wrinkle of Mr. Mannoch’s drawing 
lies in the expansion joint of steam jacket, which is un- 
doubtedly a good arrangement, and 1 should be glad to 
know how it answers in practice. 

Yours truly, 
Maxine ENGINEER. 








PresentaTioy.—Mr. W. C. Lang who has been 8} years 
superintendent engineer of steamers and works to the West 
India and Pacific Steamship Company, at Liverpool, having, 
on account of the late change of management in this company, 
retired and commenced business as consulting engineer and 
naval architect, was on Ist April entertained to dinner by & 
number of gentlemen connected with that company. *r 
Arthur B. Forwood and Mr. Douglas Hebson filled the chair 
and vice-chair. A beautiful timepiece and vase by Elking- 
ton and illuminated address were presented to Mr. Lang. 


PRESENTATION TO Mr. H. W. Davis, C.E., ENGINEER-IN- 
Cuisr To THE Great Easrery Ratiway.—On Saturday 
last a large party of gentlemen assembled at the Green 
Dragon, Bishopsgate-street, for the purpose of presenting & 
testimonia! to Mr. H. W. Davis, C.E., engineer-in-chief to 
the Great Eastern Railway Company, on the occasion of his 
retiring from the service. The presentation was ery! 
Mr. S. W. Johnson, the locomotive superintendent of t 
company. The testimonial consisted of a very bento? 
and massive silver epergne, two smaller ones, a tea and coffee 
service with salver, a fish slice and fork, together with an 
elaborate illumination on vellum, framed, bearing the — 
ing inscription: ‘‘ Presented this 26th day of March, 1879, 
with a silver tea and coffee service, epergne, and r woe 
stands, to Mr. Henry Wheeler Davis, C.E., by the 0 f his 
employés, and friends associated with him at the time ooo " 
retiring from the office of chief engineer of the 
Eastern Railway Company. From the officers of the company 
and his friends as a testimony of their regard to a 
character and professional abilities, and from upwards © 
1500 employés as an expression of their sincere — 
esteem for him, and as a token of their warm appreci® dis 
the impartiality he has manifested on all —s See 3 
charge of his onerous duties.”—Gzo. Moreas, Hom *r’ 
Wx. Brooks, Treasurer. 
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Tus ironwork, or bones, as they may be called, 
of the Great Rotunda have been described in the 
ng article, but, in order to complete the ac- 
count of the building, it will be necessary to show 
how the plain unornamented construction of the 
engineer WAS transformed into a monumental work 

itecture. 

oer be remembered that the outside of the 
building is completely surrounded by a ring annexe, 
above the roof of which the cofumns of the rotunda 
oper rise to a height merely of 6 ft., so that only 
; very small portion of the exterior below the base 
line of the cone is visible at all, and, as the cone 
itself, with its radial and ring girders, is in- 
capable of much adornment, it will be seen at once 
that the two lanterns naturally became the subjects 
of the richest decorations ; in fact, they look from 
the outside like a profusely adorned circular temple 
standing on an enormous pyramidal pedestal, which 
latter is, of course, the lower cone. In theinterior, 
however, it is widely different, for here every por- 
tion of the building is capable of, and has, indeed, 
received the most lavish decoration, As, however, 
the time which was left over after the completion 
of the ironwork was very limited ws Stag months), 
it was not possible to do the finishing in a very 
anent fashion. The work, as executed, will 
nevertheless, as may be seen from the following 
description, last for several years, and can then be 
either renewed in the same style, or be made really 

lasting. 

The general style of architecture, so far as it 
belongs to any system, may be called Roman Re- 
naissance, and consists of a combination of pilasters, 
pillars, and arches, profusely enriched with cornices, 
mouldings, and other ornaments in relief; in the 
interior, in addition to the work in relief, there is a 
considerable amount of ornament coloured in 
neutral tints. The underside of the cone is covered 
with a tarpaulin of canvas hung in truncated- 


shaped segments, viz., one such segment 
between every pair of radial girders. The BN 


canvas is adorned with large figures of 

angels, painted in gold and colours, and has 

moreover, at the upper and lower edges, a deep 
belt of ornament richly designed, The tarpaulin 
terminates both above and below in circular mould- 
ings, which give a handsome finish to the base of 
the cone and the opening into the great lantern. 
The details of the construction of the different 
ornaments are as follows : 

Each column is arranged so as to appear like a 
great rectangular pillar standing on a pedestal, and 
supporting a large entablature and cornice, on 
which latter apparently rests the cone. The narrow 
or 4-ft. sides of the columns appear consequently 
as pilasters, and are surmounted with ‘Corintbian 
capitals; while the longer 10-ft. sides are each 
broken up into two pilasters, which carry the 
springings of the arches connecting the columns. 
In order to attach these pilasters, &c., to the iron- 
work, the following arrangement has been adopted: 
The columns are all encased, from head to foot, in 
timber frames, so arranged that each angle of every 
pilaster is formed by one of the balks of the 
frame, At the foot the framework is of course 
spreal out so as to form the pedestal. The arches 
likewise are formed of timber, while the spaces 
above them, and between the columns, are filled in 
with stout frames, so constructed as to stiffen these 
latter, besides forming the foundation of the plaster- 
work, The whole of the framework when in place 
Was covered with a light boarding, to which was 
hailed a network of reeds, the use of these latter 
g merely to form a rough surface to hold the 
Plaster. All the pilasters, the mouldings of the 
arches, and the ornaments in relief of every kind, 
~~ then formed in the usual manner of the very 
est plaster-work, in the manipulation of which the 
; anese workmen from long experience are pecu- 
— skilful. The large cornice surrounding the 
differ heads, was, however, formed in a rather 
: Tent manner. It was found that if this latter 
a according to the usual proportions it 
be how a ledge deep enough to be made use of 
rth ery which would accommodate fourteen 
re persons. Accordingly it was determined 
wea oy it assuch. Asa gallery of this nature 
ine ly have to undergo very severe 
rep latte peg? to form the framework of 
ri Ts instead of wooden frames; moreover, 

Plaster cornice would soon be knocked to pieces 








by the vibrations caused by a tramping multitude 
overhead, it was determined to make it of wrought 
zinc instead of cement. This zinc when painted 
cannot be distinguished from ordinary mouldings, 
and has, moreover, the advantage of being much the 
more durable of the two. Another reason which 
rendered the use of this material absolutely neces- 
sary, was that it was possible to make all the orna- 
ments in it during the progress of the erection of 
the ironwork, so that nothing remained after the 
completion of this latter but to fasten the ready- 
made zinc-work in place, an advantage which can- 
not be over estimated when it is considered how 
short the time was which was left over to complete 
the building, The circular mouldings round the 
base and the upper edge of the cone are also formed 
of zinc supported by wooden ribs, which latter are 
fastened directly to the skin of the cone. Between 
these two latter mouldings the canvas segments are 
stretched, and are attached to the roof by means of 
the ring-headed rivets provided for that purpose. 
The canvas is of its natural colour (a light golden 
grey), and on it are painted all the decorations by 
means of stencil plates, the prominent colours being 
blue, brown, — gold. There is so much of this 
latter material employed all over the roof, that, taken 
in conjunction with the colour of the canvas, the 
whole will have much the effect of a gilded ceiling 
with ornaments in colour. It will perhaps convey 
an idea of the size of this building when it is stated 
that the angels represented on the canvas are about 
21 ft. long, while such figures as cupids are about 
the size of an average human being. 

The spaces between the columns were left open, 
so as to form everywhere a free passage into the 
ring annexe, much in the same way as with the 
aisles and nave of a cathedral ; an exception to the 
above rule is, however, to be found in the four 
spaces between the columns, which are planted 
close together. These latter — are occupied 
by the staircases and lifts which provide access to 
the first gallery. The staircases themselves, and 
the lifts are hid from view by means of handsome 
grillages of wrought iron richly gilt, which stretch 
between the fronts of the columns.: These grillages 
serve at the same time to light and ventilate the 
staircases. 

The fronts of the pilasters, the spaces above the 
haunches of the arches, and the entablature are all 
richly adorned with what look like fresco paintings; 
they are, however, not frescoes, but oil paintings 
prepared in neutral colours on ordinary picture 
canvas and mounted on frames. These frames had 
merely to be fastened in place so soon as the plaster- 
work was finished, and in this way the whole of 
the painted decoration was mounted in a few days, 
for the designs had all been prepared and executed, 
like the zinc cornices, during the progress of the 
ironwork, To have executed the work in fresco, in 
the ordinary way, would have taken some months 
after the plaster had dried. 

Passing next to the great lantern, it will first 
be noticed that the arrangement of the columns and 
arches differs somewhat from the plan employed 
below. Here every third column is made to appear 
like a rectangular pillar, on whose capital rest the 
entablature and cornice which skirt the base of the 
upper cone, and from whose sides spring the arches 
which connect all the columns together, while the 
intermediate ones look like short cylindrical pillars, 
on whose feads or capitals rest the abutments of the 
above-mentioned arches. Here for the sake of 
durability all the ornamented work is wrought 
in zinc, backed as before by stout timber frames, 
In other respects the great lantern and its roof is 
finished in much the same style as the lower part 
of the building. The whole of the decoration of 
the little lantern is also formed of zinc, with the 
exception of the crown which rests on its summit. 
This latter is a most elaborate piece of workman- 
ship, being an exact reproduction, on a magnified 
scale, of the imperial crown of the empire. It is over 
15 ft. in height, and is formed entirely of thin sheet 
iron richly gilt, all the gems of the original being 
reproduced with great care in coloured glass. The 
crown contains more than eleven hundred of these 
reproductions of precious stones, which are so 
formed as to glitter with great brilliancy in the 
sunlight. 

There remains now nothing to be described but 
the floor of the building, which latter, however, 
should not escape attention. The level of the floor 
of the greater portion of the Rotunda proper is 
4 or 5 ft. lower than that of the remainder of the 
Exhibition, so that the floor of the ring annexe and 





3 
the outer ring of the Rotunda itself form a great cir- 
cular terrace, which communicates with the sunken 
portion by means of aring flight of steps. ‘The exact 
centre is occupied by a circular fountain of exquisite 
workmanship, which is one of the French objects of 
exhibition. ‘The effect of this arrangement is very 
good, for the spectator standing on the terrace has 
the benefit of the always pleasing bird’s-eye view of 
a sunken garden, with its central fountain, its trees 
and costly objects of exhibition scattered about; 
while to any one standing down below, the building 
is rendered more important, and its general effect 
is greatly enhanced, by the fact that it stands on an 
elevated terrace pn by a flight of steps. 

Before closing account of the building, it will 
be as well to notice several important points, such 
as its fitness to withstand the effects of the weather, 
the lightning and ventilation, and the means of 
communication. 

With reference to the weather, a building should 
be so constructed as not to be injured either by 
lightning, by the effects of changes of temperature, 
by snow, or by rain. It will presently be seen that 
the Rotunda is amply provided against the ill effects 
of all such contingencies, but we must defer the 
consideration of this and the other points just men- 
tioned until next week, 


MANN’S RAILWAY SLEEPING CARS. 

WE illustrate in our two-page engraving of this week, 
as well as on.the adjoining pages, two different types of 
railway sleeping carriages, designed by Colonel W. D. 
Mann, an American engineer, and now being introduced 
into this country and the Continent by that gentleman. 
Upon another page of this journal will be found some re- 
marks upon several different points which suggest them- 
selves in comparing these designs with that which we 
published on a recent occasion (see ante, page 238) of the 
sleeping carriage lately built for the North British Railway 
Company. We may therefore confine ourselves to a de- 
scription of the cars, which we now bring under the atten- 
tion of our readers. Type No. 1, shown partly in elevation, 
and partly in longitudinal section, as well as in plan upon 
our two-page engraving, is a four-wheeled vehicle, 33,11 ft. 
long, 9.84 ft. wide over all, 12.30 ft. high from rails to the 
centre of roof of car, and weighing about 10 tons. It has 
accommodation for 24 passengers in all—18 first-class, and 
6 second-class. 

‘An examination of the plan will show at once what are 
the ruling features in this design. Unlike what has been 
done in this country, and also unlike the celebrated Pull- 
man cars of America, Colonel Mann has sought to provide 
ample accommodation, combined with perfect exclusiveness. 
To this end, in the type before us, the carriage is divided 
inte five separate compartments, all of which, however, are 
accessible to the train attendant, and four of which are 
furnished with its lavatory and water-closet-—a vast im- 
provement over the Pullman fashion of placing similar 
accommodation at each end of the car in common for the 
whole of its occupants. Three of these compartments are 
for first-class passengers, and are all similar in the accommo- 
dation they afford, the plan showing them under three 
different aspects, namely, one in which the upper berths are 
seen, one in which the lower berths are shown arranged for 
the night, while the third shows the accommodation afforded 
for day travel, the double berths on the right-hand side 
being changed into seats, between which a table is placed. 
The fourth compartment is adapted for second-class 
passengers, and is therefore less luxurious and more com- 
pact; the berths here are in three tiers, accommodating 
six persons, for whom sitting accommodation on the lower 
berths is provided during the day; the arm-rests, which 
form the partition when the seats are not used for sleeping 
purposes being turned down, as shown in the plan. Finally, 
the fifth compartment is used for baggage and the car at- 
tendant, who by means of a pass-key has through access to 
all parts of the carriage, and any passenger can call him at 
will by means of bell pulls. In this compartment is also 
established the boiler required for heating the car, hot water 
being used for this purpose, conveyed in pipes below thefloor 
level from the boiler. The cross sections upon page 265 are 
taken through the first-class compartments, dnd show, in 
one car, the double berths arranged for day travel, with the 
table between them, and in the other the beds made up for 
the night. These, as well as the longitudinal section upon 
the two-page engraving, will give a fair idea of the mode 
in which all care has been taken to provide luxurious 
accommodation for the passengers. In the latter _ the 
relative positions of the beds when arranged for night 
use, as well as when raised out of the way during the day, 
are clearly shown. . 

Another type, which .we do not illustrate, is a modifica- 
tion of the arrangement just described. This is adapted 
especially for comparatively short services, such as that 
between London and Liverpool. It is 88 ft. in length, 8 ft. 
9 in. wide over all, and is also divided into five compart- 
ments, four of which are for passenger accommodation, 
and the fifth, as before, for baggage, car attendant, and 
heating apparatus. This car weighs about 12 tons, and 
accommodates 24 first-class passengers. Unlike the type 
previously described, there is no through communication, 
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[Apri 18, 1873, 








ECONOMY OF FUEL. 

Amoncst the more recent attempts to solve the question 
of economising fuel is one which has been attended with 
very successful results, so far as it has been at present 
applied, and which gives promise of equal success in future 
applications. It is the invention of Mr. J. T. Woods and 
Baron Malortie, and its working was recently inspected by 
us at some chemical works at Battersea. The principle 
consists in constructing an arched combustion chamber 
of non-conducting materials, and returning the heated pro- 
ducts of combustion on the outside of the chamber, but in 
contact with the vessel containing the liquid to be vaporised, 
The arrangement is applied to four open evaporating pans 
of semicircular section, each about 18 ft. long by 4 ft. wide, 
by 3ft. Gin. deep, and set in brickwork, The arched 
chamber is of firebrick, and is struck from a radius of 
18in., and extending the whole length of the evaporator. 
At the further end of the chamber the heated gases return 
to the front and outside the chamber, and immediately 
under the evaporator, and are conducted by underground 
flues to a chimney common to all the furnaces. The fur- 
nace bars are of the ordinary pattern, with half-inch spaces, 
and extend 6 ft. in from the fire-door, The furnace does 
not extend beyond the bars, and the fuel is fed on just at 
the front. When the furnaces were first altered, trials 
were carefully made, in order to ascertain the consumption 
of fuel as compared with the ordinary system. It was 
stated that a saving of 30 per cent. was effected by using 
good steam coal as before. ‘This, however, was not the 
end for which the alterations were made, which was to 
burn inferior kinds of fuel. The furnaces were, there- 
fore, fed with mere rubbish, which included the sweep- 
ings of gas works, the refuse of cinder-yards, and similar 
low-class fuel, and the result of some five months’ work- 
ing has, it is said, proved that a saving of 80 per cent. 
can be effected as against the old system with ordinary 
steam coal. During the time the furnaces have been at work, 
neither the firebars nor the combustion chamber have re- 
quired repairs. No ashes are produced, but clinker is formed, 
which is occasionally removed by the stoker. On the occa- 
sion of our visit nothing but this refuse—which cost about 
3s. per ton—was being used, and bright clear furnaces were 
kept. The contents of the evaporating pans—a saline 
solution—were readily and effectually vaporised, and, in 
short, the system was working very effectually. By thus 
confining the heat in a chamber, and utilising it at the 
point where work is required, the utmost economy of fuel 
appears to be reached, and the boiler is preserved from 
direct contact with the furnace. The system can be ap- 
plied to any kind of ordinary furnace ; in fact, the boiler 
furnace at the works we visited is being altered to the new 
principle. The system, moreover, is being applied to some 
evaporators and boiler furnaces at chemical works in New- 
castle, and to some boiling coppers at two large breweries, 
for which purpose it is specially adapted. It will thus be 
seen that the object of this invention is not only to econo- 
mise ordinary fuel, but—what is more important—to enable 
the commonest slacks to be used. It insures good combus- 
tion, and as a consequence, the smoke nuisance is greatly 
reduced. 





QUESTIONABLE INFORMATION. 


To tux Eprror ov Encrinegrina. 

S1r,—“ Practical Engineer” was kind enough to suggest 
in his last letter that a “ peephole consideration of the be- 
haviour of the gases ic the tubes and smokebox of an ordi- 
nary marine boiler would probably do more than any amount 
of argument to convince me of my error in believing that the 
greater portion of the products of combustion passes through 
the lower rows of tubes.” It is to be hoped, however, that 
he does not think that all those who hold the same belief are 
deficient of experimental knowledge, and I will venture to 
refer him to the treatise by Mr. Wye Williams on the com- 
bustion of coal. No doubt “ Practical Engineer” will admit 
that Mr. Wye Williams had a very great deal of experience 
on this point, and yet he says at page 122: “The products 
of combustion being at a high temperature are found to take 
the nearest, hottest, or shortest course to the funnel, enter- 
ing the lowest tier of tubes first, regardless of whatever sur- 
face may have been elsewhere provided. It is then an error 
to suppose that by presenting additional series of tubes, we 
can compel the gaseous products hurrying to the funnel, to 
occupy them, or to go out of their way to take the course we 
may please to dictate.” Again at page 192 he says: “It is 
needless to repeat that the tubes in ranges 6 ft. in height, 
could not be available; since the lower ranges are the first 
occupied as being the hottest, with an accelerated current in 
proportion as their area is diminished.” Since the results of 
all Mr. Wye Williams’ theory and experience convinced him 
that the greater portion o1 the products of combustion passes 
through the lower rows of tubes, I must confess that 1 have 
difficulty in believing that. “ peephole consideration” would 
convince me of my error, but rather think it would convert 
“ Practical Engineer” to my way of thinking. 

Before finishing with this discussion, I would just observe 
that most sea-going engineers who have had anything to do 
with old boilers, find that the lower rows of tubes become 
thin and worn out before the upper rows, and have generally 
considered that the cause of this was that the greater portion 
of the hot gases passes through them. If, as “Practical 
Engineer” asserts, only a small portion of the hot gases, and 
that at a comparatively low temperature, passes through 
them, I fail to see any cause for the more rapid burning out 
of the lower rows of tubes. 

I remain, Sir, your obedient Servant, 
NE ENGINEER. 





UTILISATION OF BLAST FURNACE SLAG. 


To THe Epitor or ENGINEERING. 

Srr,—I have read with great interest in your number of 
the 7th of March your article on the utilisation of slag, 
especially as I had the opportunity during a recent visit to 
the Cleveland district of seeing the apparatus you describe 
at work. I then felt convinced that as soon as this machine 
—christened a “slag machine’—should have been a little 
improved, it would be generally adopted in the future. My 
opinion is that Mr. Charles Wood has by this ingenious in- 
vention done good service to the ironmasters who have had 
to do with the béte noire of the masses of slags. Allow me 
now to make a few remark on this machine, the value of 
which I recognise in general. I believe the complicated ser- 
pentine pipes which are cast in the plates of the table, and 
which ake the machine expensive, to be unnecessary. A 
little greater thickness'in the castings, and a few ribs on the 
lower side will be sufficient for resistance, especially if more 
water than at present is poured on from above. I think that 
the machine will thus be less exposed to wear and tear, and the 
single pieces of the circular table could be?made in larger 
sizes, perhaps double the size now adopted. I should further 
suggest making‘the table broader, and providing it at the 
inner periphery with a projecting web, and also adapting an 
arrangement for the scraper that will correspond with this 
alteration. 

In this manner the running off of the slag, if the supply is 
too quick, will be prevented. I should also think that there 
is nothing to prevent the delivery of the slag close behind the 
scraper ; as far as the illustration published with your article 
shows, a great part of the effect is lost on account of one- 
fourth of the circular table being free from slags. The 
longer the slag remains, however, on the table, the better will 
it be cooled, and the water pipes may even be carried alon 
the whole circumference. The largest possible diameter an 
a quick motion is to be seeeuumeniiod. 

oreover, if it is essential to cool the table inside, it would 
be less complicated and less expensive to let the table pass 
through a water trough, in the manner indicated by the 
annexed sketch, in which Fig. 1 represents the table for the 
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slags, and Fig. 2 the trough filled with water. The table, Fig. 
1, is then always cooled from below without the complicated 
serpentine pipes. Further, nothing preyents the table from 
being made a little hollow; the water can thus remain longer 
in connexion with the slag, and fall with the latter into 
the truck, which is thus prevented from getting too hot. 
I think that these small modifications should be improve- 
ments. 

1 take now this sqpetantin of giving you a few remarks 
on the experience I have myself gained in the utilisation of 
slag. I used to make coarse grey foundry pig with exceed- 
ingly basic slags containing 56 per cent. of lime and 38 per 
cent. of silica with only 6 per cent. of alumina; this slag 
broke up a few hours after cooling into a white blueish 
powder, which I used for different purposes. Without 
making any addition, and merely stamping it down when in 
a moist state, a cement-like mass was produced, whigh 
hardened after a few days, without having, however, the 
strength and qualities of Portland cement, but possessing a 
tough and elastic resistance. From such lumps nothing 
could be broken off after some time, especially when the 
powder had been rammed down in a moist state when 
ground. Foundations for machinery and heavy buildings 
made with this mass are excellent, and better than brick 
work on account of their elasticity and uniformity. Ways 
, wane coment — be this material are as smooth as 

oors, without being hard or, becoming sli , but carryin, 

the heaviest traffic. The mass may also aed with pent 
advantage for the bedding of sleepers, and can be used 
further with success for the flooring of stables and barns; it 
takes up the moisture without becoming similar to cement, 
which does not absorb afterwards any more water; in this 
state the mass is as tough as pressed felt, but also hard and 
smooth. 

At that time I did not try to make bricks of this material, 
because our good clay bricks here were then too cheap to 
render any other building material requisite; to-day, with 
an increase of 150 per cent. in the prices of all building 
material, I would not hesitate to make bricks of this slag ; 
but I am a now another sort of iron and the slag 
remains glassy. I have used the powder of the slag above 
referred to for making fillings and embankments 30 ft. in 
height on the banks of the Khine, and now, after a period of 
about five years, during which these embankments have 
been about fifty times under water, on account of the great 
— in the level of the Rhine, some of the projecting 
parts have to be removed, when I find how extraordinarily 
bard the material is. Shovels and picks are of no use, and 
the whole mass of about 1000 cubie metres being one lump, 
the only success is derived from the application of nitro- 
glycerine and lithofracteur. My conclusion is, therefore, 
that this material must be of excellent use for hydraulic 
buildings, and in fact the administration for the navigation 
of the Rhine has used already this powdered slag in con- 
nexion with slag lumps, for dykes and dams in the strongest 
current of the river with the greatest success. For fortifica- 
tions, this material should be of the greatest value. 

I am, Sir, yours obediently, 
- Franz BUTTGENBACH. 

Neusser Hiitte, Rhenish Prussia, March, 1873, 








COMPOUND ENGINES, 
To tHe Epiror or Enernezzrine. 

Srz,—The late effusion of “ Naval Science” on the 
compound <a, ay ta hope, provoke further ae 
in your columns. r an apparent] ” 
of mathematics the author comes . 7 the p Mime. a 7 
work obtained from the expansion of steam is greater the 
that expansion takes place in one vessel, than when it Sg 
formed in two. This was well known many years 7 
I may cite the names of Rankine and Bourne as patch 
Indeed, reasoning from analogy, the question might be 
if such good results are obtained by using two vessels for the 
expansion, why is not the number increased ? And this 
would resolve itself into finding the limit of the number 
— to be oot Pe a 

ough well aware that your pages have alwa 

compound engines, yet | fancy there are some bag 
performance which you have missed. I have not seen 
results or conjectures as to the economy to be obtained 
when the engines are working slowly (as is the custom in the 
Royal Navy), that is, “on a vacuum.” d on the ques. 
tion of weight, no results have, as yet, been made i 
which can be called favourable to compound engin, ls 
my little experience I have found that in nearly ey case 
where great economy was obtained by substituting new 
boilers and engines, the results may invariably be traced to 
the adoption of a higher pressure of steam, consequently of 
greater expansion for the work done, and I question whether 
such economy might not have been obtained by merely 
having new boilers. 

The Admiralty are about to do a very debatable thing ; 
it is intended to compound the three cylinder engines of the 
Jumna by substituting a cylinder with trunks for the centre 
cylinder, and using the outside ones as low-pressure cylinders, 

ould it not have been better to have fied an expansion 
gear to each of the original cylinders capable of a ver high 
cut-off? Had this been done I am confident the Jumns 
would have been more economical than any of the other 
troop-ships which are being compounded. 

Yours obediently, 








OIL AS A FUEL. 
To THE Epitror or Enginesnine. 

Srz,—Attention has from time to time been drawn to the 
advantages to be derived from the use of dead or refuse oils 
in lieu of coal for steam boilers, but little or nothing has 
been said of the far greater advantages connected with its 
use in the manufacture of iron, and particularly of steel. For 
several months I conducted a series of experiments on the 
manufacture of iron with the Wise, Field, and Aydon oil jet, 
the results being most satisfactory, so far as the experiments 
went ; the cost was about equal to coal, but the saving in the 
iron scrap amounted to 3 per cent. or 4 per cent., and had 
the tests been continued there can be no doubt but that a 
much greater saving would have been obtained. The cost 
of the apparatus is a mere trifle. It will afford me great 
pleasure to give all the information in my power to those 
practically interested in the subject. 

I am, Sir, yours obediently, 
James D. CHURCHILL 
12, Belgrave-road, Upper Holloway, N., April 16th, 1873. 








EXPANSION VALVES. 
To tue Eprror or ENnGINgERING. 
Siz,—Pardon me for troubling you with another letter on 
this irrepressible subject. © Your correspondent, “Marine 
Engineer,” says the valve arrangement shown in my letter 
of the 21st ult., is not new. I must admit that he is quite 
correct, they were made by my firm as early as 1 80 
can scarcely be considered a novelty. If he will refer back, 
he will find that I make no claim to novelty, the —— 
object of my letter being to show what I believe to be the 
best arrangement, not the newest. 
Yours very respectfully, 
THomas MANNOcK. 
London-road Iron Works, Manchester, April 16, 1873. 








THE Suz CaNat.—In consequence of the great increase in 
the revenue of this iepectant. week, the Council of Adminis 
tration is enabled to make the gratifying announcement of & 
dividend upon the company’s shares at the rate of 2} per 
cent. per annum. This is the first dividend which the com- 
pany has earned out of its realised profits, although it brought 
up last year all arrears of obligation interest. 


American STEAMSHIP Company.—None of the steamers 
building for the _——— line of the American Steamshi 
en: 


Company, in which the Pennsylvania Railroad Company bold 
a controlling interest, are at present ready for sea, = het 
expected that the Pennsylvania, the first jaunched, wi sis fr 
readiness to sail in May. The models of the vessels b mn 
the American Steamship Company are all alike ; they 
designed by Mr. B. H. Bartol. Messrs. Cramp and ae 
Philadelphia, who have been building the steamers, are 
sidered to have faithfully fulfilled their contract. 
ArcEntine Rartways.—The Tucuman Railway, pS 
Argentine Republic, is making rapid o- The con 
the works is stated to have — — pret 
the engineers appointed by the Argentine . 
Rio Cuarto Railway hes’ at been yet completed, bn & 
works are well advanced, and are being pushed r* rte 
much vigour. The works of the terminus of t iotiee. 
Argentine Railway, at Cordova, are ar por Go 
Mr. Sanchez, who had been appointed by the — ra 
vernment to examine the Andine passes, in orde struction 
that which he considered most suitable for ae Pass 
of a railway, has pronounced in favour of the 
He considers it much better adapted for the purpose 
the pass of Uspallata. 











Aprit 18, 1873.) 


ENGINEERING. 





267 








re 
ERFIELD AND DERBYSHIRE INSTI- 
TT OF MINING, CIVIL, AND ME- 

CHANICAL EN GINEERS. 

A GENERAL meeting of the members of the Chesterfield 

4 Derbyshire Institute of Mining, Civil, and Mecha- 
e oa] Engineers was held a few days since in the Assembly 
- m of the Market Hall, Chesterfield. There was a 
Roo average attendance of members, amongst those 

resent being Mr. William Fowler (Whittington), Mr. 
, Burns, Mr. D. P. Morrison, and Professor Herschel. 
Mr, J. Stores Smith, (Sheepbridge Iron Works) occupied 
the chair, and in opening the proceedings said the first sub- 
‘ect on the notice paper was that relative to the election of 
4 members. He might state that there had been 38 
gentlemen returned to the council, all of whom had been 
unanimously elected. The next business had reference to 
the nomination for the election of the officers necessary to 
form the council of the Institute for the year 1873-1874. 
He had merely to state that any and each member would 
have to nominate the person he wished to be elected before 
he left the room, but the election would not take place until 
the next meeting, which would also be the annual general 
meeting. A notice had been handed in proposing to alter 
the days on which the meetings were at present held, but 
the question could not then be discussed, it must stand over 
for the present. Next came the reports of the proceedings 
of meetings and the committee on the proposed Stephenson 
Memorial Hall, but he could only tell them on behalf of the 
council, that they had met many times upon the subject of 
the hall during the past quarter and had done all they could 
for the wellbeing of the association. It was hoped that at 
the annual meeting something more definite and more likely 
to lead to successful results would be announced. At pre- 
sent he could tell them very little more than they already 
knew, but he might say that although there had been dif- 
ferences of opinion in the council as to the practicability of 
raising the money, there had been no two opinions as to the 
attainment of the object in view. 

Discussion (postponed from the last meeting) was then 
invited upon the paper of Mr. A. H. W. Radcliffe (member 
of the Society of Telegraph Engineers) on “Electric Tele- 
graphs and the Use of Private Wires for Commercial and 
other Purposes.” A Bréguet instrument was exhibited and 
worked in illustration of the arguments advanced, and in 
order to demonstrate the simplicity of the alphabetical 
system for short lines of wire. 

Professor A. 8. Herschel next read a paper entitled “‘Ex- 
periments with a Small Model of Guibal’s Ventilating Fan,” 
which was well received; and Mr. D. P. Morrison then 
read his “Notes on the Discussion of the Papers on the 
Guibal and the Ventilating Fans” by M. Theophile Guibal, 
Professor of the School of Mines, Mons, Belgium, conclud- 
ing by stating that at the next meeting he should move for 
a commission to proceed with experiments on the two fans 
indicated. 

Votes of thanks were accorded to Professor Herschel and 


Angle of rupture.—This was first supposed to be the angle 
of repose with the vertical, the thrust was assumed atte 
horizontal, and at §rds the height of the wall. Belidor as- 
sumed the angle at 45°, and that the earth moved in layers 
parallel to the line of rupture. Coulomb first considered the 
slope of earth, with the attendant physical conditions; his 
theory, as amplified by M. de Prony, is discussed by M. 
Gauthey, who gives a clear analysis of the angle of rupture. 

Supposing the resistance of cohesion is proportional to the 
surface of rupture, and the friction to the normal pressure ; 
the pressure against a retaining wall is that of the prism of 
earth, which would at once fall, if the wall were removed. 
The inclination of the plane of separation of this prism will 
vary with the cohesion and friction of different earths. If a 
series of planes be conceived less inclined than that of repose, 
and originating from the same point, one of them will have 
such a position that the separating prism will have need of 
a Feed opposing force to its sliding motion than any 
other. 

Upon this hypothesis it is proved, the prism of "pane 
pressure is given by the plane which bisects the angle of re- 
pose, and that i 

P=} w, A? tan 2 > 
in which P=the horizontal force which sustains the prism, 
w, the weight per cubic foot, h, the height, and i, the angle 
of repose, of the prism. 

Lieut. Hope found, with layers of coloured sand, the 
average angle of rupture to be 24° andof repose 54°. This 
small difference in practice from theory is probably due to 
the cohesion of the particles, an element which, from lack of 
sufficient data, is generally disregarded. 

Height of prism of rupture—From the first it has been 
assumed that the wall turned over as a solid mass about the 
bed joint at its base. In practice it is not so; the line of 
rupture is a stepped line, in or near the natural slope, and 
leaving a part of the wall undisturbed. 

For experiment, a box 16 in. high and wide, and 24 in. 
long, with glass sides, was made; a miniature wall of pine 
blocks or “ bricks” —1 square inch, 2 in. and 3 in. long, with 
a bank of oats or peas instead of earth, in eight trials turned 
over as stated. When the wall began to move the face 
bulged out, the centre of the curve being about one-half the 
height, and would continue thus, until started forward by a 
jar. This, due to cohesion of the backing, doubtless adds 
materially to the stability of walls of long standing, which, 
it is often noticed, stand, although bulging outw (This 
and subsequent statements were illustrated by experiment.) 

A solid wall with a joint at the place of separation was 
more stable than one of “ bricks,” for although each began 
to move at the same time, the first did not continue to give 
way, and required to be continually started. 

N avies seems first to have noticed that walls rupture in 
this manner. It is reasonable that the prism of pressure 
should start at a point above the foot of the wall, for, by 
rotation of the wall about the outer point in the base, the 
lowermost portion of the backing must be lifted. 

Experiments made in the case of surcharged walls gave 
heights agreeing very closely with those calculated upon this 
basis: wills caning the prism of pressure to start from 
the foot of the wall, would give a height far below that sus- 


Mr. Morrison for the papers they had read, after which | tained 


Mr. W. Fowler called attention to the necessity of an ord- 
nance map for Derbyshire. He thought they were all 
aware of the great disadvantages under which they laboured 
in their mining operations with the present maps, which 
were on a scale of an inch to the mile. Yorkshire had an 
ordnance map, as also had many other counties in England, 
Scotland, and Ireland. He was of opinion that Derbyshire 
had been totally neglected, from the fact of their not having 
pressed the Government to have it surveyed. When any 
particular district pressed for a survey it was done promptly, 
but where no urgent demand was made, it stood over till 
the last. They had better, therefore, apply pressure to the 
Government through their Institute, and by requesting the 
county members to call attention to the matter in parlia- 
ment. He moved “ that the secretary be authorised by the 
meeting to press upon the county members the importance to 
Derbyshire and Nottinghamshire of an early survey of those 
counties on the scales of 6 in. and 25 in. to the mile,” which 
was carried unauimously. The secretary made some intro- 
ductory remarks in bringing before the meeting an im- 
Proved apparatus for signalling in railway trains, which 
was exhibited by Mr. William Brompton, the inventor. 
ae ion of . improved form of Biram’s anemometer, 
Y Messrs. Davis and Son, of 
Silaiings aden , of Derby, brought the 








5 RETAINING WALLS.* 

ae wall is stable when the amount of its weight 
D i. point of rotation exceeds the moment of a certain 
sae prism of material back of the wall about the same 
© intersection of the line of rupture of the wall, and 

a thrust of the prism. 
for y formule and tables for retaining walls are presented 
t! ik a factor of safety, since walls proportioned 
Suieeee. ell built and carefully “ back filled,” have been 


Experiments made on a small scale, in which the theoretic 
that gael — more nearly fulfilled than in practice, show 
easoa wh Ww ™ are more than stable, and point out the 
of safety = ‘. © problem having been thus solved, a factor 
te 2, introduced in the formule, which will allow 

The peg rreeular workmanshi , and uncertain material. 
the angle ~ may be considered under these several heads: 
the a An pm the height of the prism of rupture, and 
peti ad point of application of the pressure of the 
a 
by MCs fale Ones American Society of Engineers, 





ed. 
Direction of thrust.—If the weight of prism of greatest 
pressure be resolved into two components, one normal to the 
slope of rupture, and the other to the back of the wall, the 
first will resist by its friction the tendency. to slip along the 
slope, the second is expressed by the formula given, and may 
be resolved into two other components, one inclined, the 
actual thrust against the wall, and one vertical, to overcome 
the friction along the wall; this latter, from the indefinite 
knowledge of the value of the coefficient is generally neg- 
lected. The point of application of thrust, at first assumed 
to be at ono-hist the height of the prism of pressure, which 
gave too great thickness to,the wall, has been shown by Ran- 
kine and others to be at one-third the height from the foot. 
The height of the a of pressure will be from .70 to .75 of 
height of wall. The conditions of the problem are now de- 
termined, from which follow these formule. 


d 
a-(14 FTE 





7w 

in which t=thickness at top of wall, p=any weight per 
square foot of surface distributed over the bank—n=batter 
per foot in height of outside, n,=same of inside of wall. 
a=angle of repose, w=weight per cubic foot of masonry, 
and w,=same of earth. If nand n,=o0 

£ =| +oP tan. 

P 3 2 


andifp=o 


f =.53 tan. s , 
P 2 Vw 

This would have been .57 instead of .53 in case the prism 
was assumed to start from the foot of wall. 
_ Rankine’s theory of earth pressures makes the thrust 
parallel to the surface of the bank. Accepting this, and 
there results —s 

£ = 67sin. Sy /% P 

2 Nw 


differing from the usual formula in substituting sin. = for 


tan. @. 


This gave results very close to those obtained by experi- 
ment, and considerably less than those from the formula last 
given; which —— accounts for the general omission to 
employ a factor of safety. 


ransformation of profiles.—Vauban’s rule, that a rect- 
angular wall may be transformed-into one of equal stability 





with a batter on the face, having the same thickness at 
oth th height, is true within y}5, when the batter ex- 
s ¢th. 


Now it is usual to give a less batter, and by taking the 
common thickness at ;)th the height, the error is inconsider- 
able. [This was proved by experiment. ] 


In a surcharged wall, if th 
of the wall g y e surcharge starts from the back 
= w 
—=.38 cos. 4) 
i cos. & = 


’ and experiment verifies this. 

Uniformly, when the experimental wall first gave way, 
the filling did not revolve, as stated by some writers, but 
yee: — and then aang until another shock started 
it again. s seems to show the advisability of i 
the back of walls. ee 

Much depends upon the manner in which the work is 
done after the profile has been fixed; inattention to the 
details of construction may jeopardise the safety of a struc- 
ture well proportioned. 

For several years pains have been taken to collect data of 
walls in existence, with the view to establish a coefficient safe 
under ordinary conditions, and which may be modified by 
the engineer to suit particular cases. 

Discussion. 

Mr. J. Dutton Steele gave a practical rule, verified by his 
experience, for surcharged walls of dry masonry less than 
18 ft. high, namely, a width of 3 ft. at top, a batter of th 
outside, and none inside. In one case, for a mortared wall 
18 ft. high, he reduced the thickness at the top to 2} ft., and 
gave a batter to both sides. Engineers, who from lack of 
room, have been compelled to lay walls upon narrowed or 
— foundations, will be pleased to know from Mr. Con- 
stable’s experiments that such conform to theory, and are 
safe in practice. 

Mr. Collingwood, inquired whether it was not best to step 
the back of a wall rather than give it ‘a batter. 

Mr. Constable said it was more a matter of practice than 
of theory; by thus stepping a wall, the back filling upon 
settlement did not act as a wedge. 

Mr. Steele said that generally now the back of a wall is 
not stepped as formerly, but made vertical; often in railway 
practice it is countersloped, or undercut, and the stability 
thereby increased. The back should have a “ frost” batter 
at top, where the earth is likely to freeze, so that it may be 
lifted from the wall; care should always be taken in back 
filling to slope the packed earth from the wall, rather than 
towards it. 

Mr. Colman said that in filling behind the masonry of 
New York State canal locks, broken stone 1 ft. in thickness 
had been placed between the wall and embankment. 

_A communication was submitted from a prominent Cana- 
dian engineer, in which he said, “In practice I have always 
made my walls heavier than theory demanded on account of 
the severe operations of frost in this northern latitude, where 
it strikes from 3 ft. to 4 ft. into the ground, and yet without 
giving a slope or “ frost” batter to the back of the wall 
where the frozen earth presses against it, our strongest 
walls could not stand. It has been my rule to make the 
base of the wall equal to two-fifths its height, but this is for 
first-class masonry laid in hydraulic cement.” 

Mr. Constable, by experiment with the model, demon- 
strated that two walls of same area of section—one rectan- 
gular and the other with batter on the face of ,43,—were 
equally stable; and also that the saving in material by 

ving much batter is but little. A wall battered on the 

ack, less than on the face, evidently is less economical than 
if all the batter was on the face. 

Attention was called to the difference in resistance to 
crushing per square inch of section of stones lin. and 1} in. 
cube, as stated in Mr. C. B. Richards’s paper, reco: ling “ Ex- 
—— on the Resistance of Stones to Crushing,” read 

fore the Society, January 8th last. Thus waite marblo 
gave a mean resistance in the first of 5812, and in the second 
of 8294]b. per square inch of section. The question was 
raised, what relation was there between the size and the 
resistance of specimens, and whether tests upon blocks pro- 
— like those used in any particular work would 

tter enable the engineer to determine how much the latter 
could withstand P 

Tests of the strength of any material are of the greatest 
value when conducted under conditions most like those 

overning actual use. The difficulty of making such upon 
arge specimens was pointed out, and a brief comparative 
account of testing machines was given. 

It was sospanel 4o take up the latter, asa subject of dis- 
cussion, at a future meeting of the Society. 








Erratum.--An error occurs in the title of a page en- 
graving in our last weck’s number (page 256). As printed 
the title reads “The East River Bridge, New York; The 
Brooklyn Caisson.” It should be “The Kast River Bridge, 
New York; The Brooklyn Pier.” 





CaNADIAN EnTERPRisg.—An application is intended to be 
made to the Parliament of the Dominion of Canada for an 
Act to enable the Great Western Railway Company of 
Canada to take stock in any other railway, bridge, or tunnel 
company, and otherwise to extend their corporate powers. 
Another application is contemplated for an Act to enable the 
Montreal Telegraph Company to construct telegraph lines 
through the province of Nova Scotia. 


Coat 1x Greece.—The National Mining Company of 
Greece is selling coal from its excellent mines in Euboa at 
25 drachmas per ton delivered at a port near the mine. The 
quality of the coal thus made available for consumption is 
inferior to that of English coal; it is more of the lignite 
class, and three tons are required to produce the same result 
as can be obtained from two tons of Welsh coal; still the 
present dearness of foreign combustible will encourage the 
use in Greece of the new Greek coal. 
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DETAILS 


OF IRONWORK IN THE VIENNA EXHIBITION. 


Supplementary Segment of Tension Ring at Main Axis. 
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We illustrate, above, and on the opposite page, details of 
ironwork in the Central Rotunda at the Vienna Exhibi- 
tion, to which reference was made in a recent article (see 
ante, page 232). The engraving on the present page, shows 
a plan of part of the great c»ping ring of the Rotunda. 
‘This ring is box-shaped, and ite dimensions are as follows : | 

metres. | 
Length along central axis... 829.26 
Top and bottom sides of bo 3.548 
Ends of box, each ... ose eee 1.624 | 
The bottom of the box forms the lowest segment of the 
cone covering the Rotunda (see section, page 231). The 
upper figure in the illustration shows one of the supple- | 
mentary segments added to the ring to stiffen it at 
the points where the radial girders receive no support | 
from below. The engraving on the opposite page shows 
the points of intersection of the segment, with the radial 
girders which serve to stiffen the box. The position of the | 
man-holes, which give access to the interior of the segment 
ring, are also shown. As these details have been so fully 
described in the article to which we have already referred, 
we need not describe them further here. 


NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES 
MrippiEsBRrover, Wednesday. 
e Cleveland Iron Trade.—The holidays have so much 


Th 
| interfered with business this week that little need be éaid 


about trade matters. Two or three persons were on ’Change 
at Middlesbrough on Tuesday, but it can hardly be said that 
a market was held. There is no alteration in the prices, which 
are firm. 

The Blast Furnace Men.—As we anticipated last week the 
blast furnace men of the North of England have accepted the 
offer of the masters to raise their wages 10 per cent., and 
allow the time question to drop. 

The Cleveland Ironstone Miners and the Proposed Board 
of Arbitration.— Nothing further has been done respecting 
the ironstone miners and their wages. On pe ap gene the 
mineowners propose having a conference with the repre- 
sentatives of the men at Middlesbrough. The men expect 
that they will be able to form a Board of Arbitration. 

The Strike of Puddlers at Stockton—About 50 of the 

uddlers who struck work at the Bowesfield Iron Works, 
Brockton, as reported in Exeinexrine last week, were 





brought befure the magistrates of that town on Saturday. 


On account of the short time to prepare a defence the case 
was adjourned till Friday. It seems probable that the — 
will be compromised by the men, who must know that they 
made a mistake in leaving work without giving notice. +“ 

The Engineers of the North and their Wages.—It issta 
that the Setenes of some parts of the North of England 
intend asking for an advance of wages. 

The Coal and Coke Trades.—In the coal and ook oe 
there is nothing new to report. The production 0 
very large, and prices are easier. 

The ‘Bridge Blast Furnaces.—T wo new — 
at Stockton have been blown in. The furnaces are 
medium size. ” 

, 9 5 sae Wear, a 

Engineering and Shipbuilding.—On the Tyne, , 
Tees en inecring and shipbuilding are in 4 besity hr 2» 
Many of the engineering firms are very busy on 1oco! 
and marine engines. 

. ighten 
—It i to widen and 
Broapwar.—It is proposed et ad stot aol 


Broadway, New York, at an estimated 
Of this dy 1,800,000 dols. is to be raised at once. 
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DETAILS OF IRONWORK IN THE VIENNA EXHIBITION. 


Llevation at Right Angles to Roof of Segment of N°1. Tausion Ring with Sectional Pian through A.B. 
Showing points of intersection of Radial Girder & Man-hole plates. 
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NOTES FROM THE SOUTH-WEST. 
lamorganshire and Monmouthshire Ironworkers.—At a 
meeting of delegates representing the ironworkers of Glamor- 
ganshire and Monmouthshire, held at Merthyr, on Saturday, 
& resolution was passed in favour of demanding a 10 per cent. 
advance upon the present wage rate. 


Abertillery Tin Works.—Since these works came into 
the possession of Mr. P. S. Phillips, of Crumlin Hall, many 
peovmente have been made by which the men employed 

ve greatly benefitted. A system of weekly pays has been 
established, and Mr. Phillips some time since sineed at the 

l of the men a sum of 2001. to start a co-operative 
society. 
wn Forest of Dean.—The coal trade of Dean Forest ex- 
he ts some depression. Some of the colliery proprietors 
ave reduced their rates as much as 3s. per ton. As regards 
Pig iron, it may be observed that the furnaces are in full 
operation, and the makers of iron and tin plates naturally 
regard the downward tendency in coal with satisfaction. 


transatlantic Steamers.—The owners of the “ States” line 
~ ntic steamers have for some time been running a line 
ba ts from Glasgow to New York. They have now gone 
ora development of their business, and are beginning to 
despatch vessels at regular intervals from Glasgow to New 
_— ot this pw , several new vessels have been 
D line, and there is every probability of these 
roam calling at Cardiff at regular intervals. One of 
ies ~ yom the Alabama, anchored in Penarth Roads to 
108 tome or cargo for New Orleans, and between 600 to 
The rails were put on board by means of lighters. 
booms : was built and engined by Tecome. Thomas Win- 
0., of Glasgow, and was launched on the 11th of 











last month, with all her fittin ag and steam up in her 
boilers. She measures 320 ft. in length (between m- 
diculars), or 380 ft. extreme length, 36% ft. beam, and 25 ft. 
depth of hold from the main deck. The steamer is fitted 
with compound surface condensing engines, of 250 nominal 
horse power, working up to 1200. 


Bristol and North Somerset Railhoay.—There is now little 
likelihood of the Bristol and North Somerset Railway bein 
opened until late in the autumn. It will be remembe 
that the directors promised, at the last half-yearly meeting, 
that the opening would be in March. 

Trade at Cardiff.—During the past few days business has 
been rather depressed. Coal orders are by no means plenti- 
ful, and it is with more difficulty than usual that freights 
can be found for both sailing ships and steamers. "athe 
scarcity of freights coastwise is greater than is usually ex- 
perienced in the spring, and it is not improbable that had 
the colliers worked anything like regularly prices would 
have suffered a slight reduction for bituminous qualities ; 
but the colliers have been so unsettled that they have worked 
very little underground of late. Their operations above 
ground, however, have led to their obtaining higher wages 
than they were getting last month. The increased cost to 
the colliery owner will be about 6d. per ton for April, and 6d. 

r ton will be added in May. Stocks are in some "places 

eavy, and the season for a much reduced consumption, for 
household purposes, is at hand; a brisk trade, therefore, is 
hardly to be looked for until July has passed. Large quan- 
tities will, however, be going to the various iron works, &., 
and the demand for coke is likely to continue good. The 
iron ore trade begins to be a little more active. 


The Somersetshire Coal Trade—The Somersetshire coal 

















trade remains brisk at former prices, but a slight decline in 
rates is regarded as probable. The Timsbury Company have 


been compelled to prosecute several of their men for neglect 
of work. 


South Wales Coal Traffic—The Great Western Railway 
carried to London 41,438 tons of coal from South Wales 
collieries in March, 25,865 tons in February, and 36,286 tons 
in January. The Great Western also carried during the 
three months 719 tons from Hirwain, and 337 tons of steam 
coal from Quaker’s Yard. The London and North-Western 
Railway carried to London from South Wales collieries 
6244 tons of coal in March, 6868 tons in February, and 7414 
tons in January. Notwithstanding the late labour “ diffi- 
culty,” trade with London in house and steam coal from 
South Wales has thus been well maintained. 


Trade at Merthyr Tydvil.—There has for the present been 
a thorough and ennartioe of work in the coal and 
iron tr of the Merthyr Tydvil district. Dowlais and 


Cyfarthfa are again turning out fair quantities of rails. 





Mr. Batemay at Burnos Ayres.—With reference to the 
t port works which are about to be carried out at 
uenos Ayres, under the supervision of Mr. Bateman, it may 
be observed that Mr. Moore, the representative of that gentle- 
man, has discovered that in consequence of the action of cur- 
rents in the river, or some other cause, the natural channel 
about 3 miles inside the outer roads has been deepened, and 
to such an extent that of 6,000,000 cubic yards estimated as 
uired to be dredged, there will now be only 2,750,000 
cubic yards to execute. This discovery is, of course, likely 
to materially reduce the estimated cost of the works. 


----B 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market has 
been comparatively quite and steady during the past week 
On Wednesday and Thursday a good business was done at 
prices ranging betwixt 117s. 9d. and 120s., closing for the 
week with sellers at 118. On Monday the market opened 
steadily, and an extensive business was done at about 118s. ; 
it improved during the day to 119s. 6d., and closed at 119s. 
Yesterday a good many transactions took place from 118s. 6d. 
to 117s. 9d., closing with buyers 118s., sellers 118s. 3d. The 
shipping returns for this week are very large, and although 
a good deal less than the excessive deliveries of last spring 
(20,150 tons against 28,531 tons), are sufficient to cause a 
considerable reduction in the stock on hand. There is a 
fair demand for makers’ iron, and prices are steady, with 
rather an upward tendency. The deliveries ex store still 


continue. 
No.1. No. 3. 

s. s. d. s. 8. d. 
+ 120-1210118-119 0 
8. s. d. 
141 121 0 
142 122 6 
145 121 0 
125 120 0 
145 121 0 
150 121 0 
130 121 
121 118 
120 118 
140 
140 
eve ass 135 
1 deliverable alongside.) 

on 141. to 151. 


G.m.b. at Glasgow 


Gartsherrie 
Coltness 
Summerlee 
Carnbroe 
Langloan ~ so 
Calder, at Port Dundas 
Glengarnock, at Ardrossan 
Eglinton ” 
Dalmellington ,, eee _ 
Carron, at Grangemouth, selected... 
Shotts, at Leith ... ae 
Kinnell, at Bo'ness 
(The above al 

Bar Iron ... eee 
Nail rods ... eee eee eee 141. 

To-day’s market has been steady, with business at 118s. to 
118s. 6d. cash, and 119s. fourteen days; closing buyers 
118s. 6d., sellers 118s. 9d. 


Manufactured Iron—The manufactured iron trade seems 
to be rather worse than it was. For some time back most of 
the works have been but poorly supplied with orders ; even 
the scanty supply that was coming forward has almost come 
to an end; indeed, several works did not turn a wheel last 
week, while the others, almost without exception, did not 
more than half a week’s work. Most merchants are we)l 
supplied with iron on cheap contracts, made at the beginning 
of the year, and not yet exhausted. However, even at the 
low prices at which they bought it (from 2/.to 3/. under 
present quotations) they cannot find an outlet for it. Until 
these lots are run off—and prospects are not encouraging— 
there is no likelihood of the manufacturers sharing in the 
advantages of high prices. The advance of 7} per cent. 

ranted on puddlers’ wages in the Cleveland district and 
in South Staffordshire, _ also been granted in Scotland; 
at all events, the Motherwell ironworkers have got it. 


The Coal Trade.—Prices are declining both in the west 
and the east of Scotland. Inthe Wishaw district there was a 
fall of 8s. per ton last week at the pithead. Stocks ure be- 
ginning to appear at a number of the collieries, and with the 
view of keeping up the wages the miners of Lanarkshire 
have commenced to recommend tbat only four days per 
week be worked where coal is being “ binged.”” In Fife- 
shire, the recommendation under similar circumstances is 
that the men only work five days per week. There isa wide- 
spread feeling that wages must come down before long, and 
in order to be able to resist any attempt at a reduction on the 
part of the mine-owners the workmen have commenced 
through their unions to raise a federation fund of 10,000/., by 
levying a shilling per week or fortnight per man. It is said 
that there are now somewhere about 20,000 miners in Seot- 
land who are members of district or county unions. One of 
these unions—that of Fife and Clackmannan—has about 
5000 members, and a fund of upwards of 4000/. 


Greenock Gas Works.—Mr. Stewart, the engineer to the 
Greenock Corporation Gas Trust, reports that the new works 
which are in course of erection at Inchgreen, near the adjoin- 
ing burgh of Port-Glasgow, are now in a very forward state, 
and that he fully anticipates they will be sufficiently com- 
pleted in time for gas-making to Be commenced in September 
next, the time previously stated. 


Proposed Purchase of a Sieam Fire Engine for Greenock. 
—The Superintendent of the Greenock Fire Brigade, in his 
report to the Comnmittee on Fires, has drawn attention to the 
desirability of procuring a steam fire engine for Greenock. 
With the present ee when a large fire occurred, the 
whole efforts of the brigade were principally directed to the 
prevention of the fire spreading to the adjoining premises, 
and almost i : building, if large, was destroyed. 
The ins stated, as a cogent reason for obtaining a steam 
engine, that if a fire took place in any of the stores or sheds 
in the neighbourhood of the harbours—more especially those 
recently erected—and also various other localities in town, 
the supply of water from the mains would be quite inadequate 
to work, say, four branches, + nd that number was absolutely 
necessary, in ordinary circumstances, to contend against a 
fire with any chance of success. A good efficient steam firo 
engine would cost about 600/., and could be kept in proper 
working order as cheaply as a fire engine wrought by manual 
labour. The matter + been remitted to a committee to 
consider and report. 


Cappielow Sugar Refinery, Greenock.—Extensive build- 
ing operations have been going on in this refinery for some 
time, and lately there was supplied to it a very large boiler 
from the Lilybank Boiler Works, Glasgow (Mesers. William 
Wilson and Co.) It is fitted with Bowling patent weldless 
>: and Galloway tubes, and is altogether a fine specimen 
of skilled workmanship. 


New Railway Projects.—The West Kilbride line of rail- 


0 
6 
0 


120 0 
130 0 





way, which was included in the Glasgow and South-Western 
Railway Company’s Additional Powers Bill, must be com- 
menced within six months. That is a condition on which the 
Bill was permitted to pass through Parliament and receive 
the royal assent. In Fifeshire, the Lochore and Capeldrae 
Coal Company have begun the construction of their new 
railway, which is to extend from Kelty Station eastward 
through their mineral field for two or three miles. The Fife 
Coal Company have also let their line, which is to extend for 
the same distance west from Kelty, to Mr. Alex. Honeyman, 
contractor, Ladybank. The work is to be begun as quickly 
as ible. hen these works are completed, and the 
traffic consequent upon such completion opened out, it will 
make Kelty Junction one of the most important stations for 
mineral traffic on the whole North British Railway system. 


Appointment to the Japanese Engineering College.—Mr. 
William Craigie, M.A., onset the assistants in Ayr Academy, 
has been appointed instructor in English, and Secretary to 
the College of Civil Engineering which is about to be estab- 
lished by the Japanese Government in the city of Yeddo. 


Philosophical Society of Glasgow.—At the last meeting of 
this Society two of the prominent members of the committee 
for promoting the establishment of a Technical College in 
Glasgow submitted interesting communications on the sub- 
ject of technical education with the view of provoking a dis- 
cussion upon the subject. 


is Mr. W. M. Neilson, of Hyde Park Locomotive Works. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Duplex System of rey ae is understood that 
the duplex system of electric telegraphy, recently put into 
operation on a busy circuit between Sheffield and Man- 
chester only, is working well and successfully. By this 
method one “line” wire can be made to serve the double 
purpose by means of a remarkably clever and delicate ar- 
rangement of the coils in the receiving instrument, of sending 
messages in both directions at the same time. This is un- 
doubtedly one of the greatest triumphs of modern telegraphy ; 
but in the practical working must need great care in making 
the necessary acknowledgments between the several stations 
on any one circuit. 


The New Works at Dronfield.—It is stated that Messrs. 
Wilson and Cammell, proprietors of the new steel and iron 
works, at Dronfield, have let a contract for the construction 
of a large storage reservoir in order to supply their works, 
&c., with water. 


More New Collieries in South Yorkshire.—Messrs. New- 
ton, Chambers, and Company, of the well-known Thorncliffe 
Iron Works and Collieries, Chapeltown, near Sheffield, are 
about to sink two shafts at Hoyland Common, near Barnsley, 
to the Silkstone seam of coal, which lies at a depth of rather 
more than 350 yards. One shaft will be 16 ft., and the other 
15 ft. in diameter. It is mentioned that two or three some- 
what small colliery undertakings in this district have sold for 
sums that are literally fabulous. One, for instance, has 
realised 50007., which would not, in the usual course, have 
fetched 15007., and another 11,000/., worth, in the normal 
condition of the trade, about 2000/7. at the utmost. 


The Coal Traffic to London by Railway.—The returns just 
issued showing the tonnage of coal sent to London by rail- 
way from this district show a remarkable falling off so far 
as the Great Northern and Great Eastern are concerned. 
The totals of these three lines for the first quarters of 1872 
and 1873 are respectively, 231,187 as against 282,490; and 
161,465 compared with 181,410 tons. Of the Silkstone coal, 
the Great Northern carried 36,093 tons, an increase of near] 
8000 tons, but the thick, or Barnsley coal shows a great di- 
minution, being 40,997 tons against 68,965 in 1872. From 
Derbyshire, the Midland took 269,406 tons in 1873, and 
2,841,037 in 1872. Clay Cross leads with 76,949 tons, 
Langley, 43,073; Eckington, 25,621; Pinxton, 20,085; 
Shipley, 20,068; Sheepbridge, 16,980; Staveley, 16,949; 
Riddings, 14,481; Codnor Park, 13,579; and others with 
smaller totals. 


— Water Works Supe Annual Report.—The 
annual report of the Sheffield Water Works Some to be 
presented at the general meeting of shareholders on Monday 
next has some features of interest. The balance of the 
revenue account for the year is 20,8587. 17s. 7d. out of which 
a dividend at the rate of 4 per cent. is recommended ; leaving 
96087. to be carried forward. The company now supplies 
50,200 houses with water, besides works, e entire 
length of their pipes is now 168 miles, 5 miles having been 
laid last year. Mt. Hawksley (engineer in chief) reports 
that the storage reservoirs are full, and the tunnels, bye 
wastes, and shafts, &c., at Dale Dyke and Dam Flask are 
making progress. In both these cases the new reservoirs 
are about two-thirds finished. The capital account shows a 
total expenditure up to the end of 1872 of 1,254,455/. 12s. 11d. 
the ordinary share capital being 450,000/ , besides preference 
shares and debentures for the balance. 








FOREIGN AND COLONIAL NOTES. 

Australian Transcontinental Railway.—A large portion 
of the area proposed to be traversed by the projected Aus- 
tralian Transcontinental Railway is a dead ay and the 
cost of construction is estimated in consequence at not more 
than 35002. per mile. This would give a total outlay = 
1800 miles of 6,300,0002., exclusive of rolling stock. The 
cost of hauling trains over the 1800 miles would, however, 
be very considerable, while the traffic to be accommodated 
must long be small. At the same time the line would pro- 
bably prove extremely useful as a means of helping forward 
the colonisation of Australia. 

The Gatling Gun.—In the Army Appropriation Bill, 
which recently passed the United States Congress, provision 
was made for the use of Gatling guns of light weight'and 
small calibre on the plains, and others of heavier weight and 


The chief promoter of the college. 





calibre for experimental and test purposes as flank defens 
for fortifications and other dshuniine peailane: , 

Northern Railway of Canada.—During the 
station buildings and wharves of this in ingly 
line have been extended in number and capacit 
of 2} miles of new sidings have been laid down, 
motives and 120 new cars of all classes (chiefly 
been added to the rolling stock. 


Telegraphy in Western Australia—The governor 
Western Australia has been pleased to appoint Mr, J i 2 
Fleming to be superintendent of telegraphs for that colony. 
The Western Australian Government has fixed its a 


Li 
and five loon, 
freight) hare 


tariff at 1s. per ten words between any two stations 
Western Australia has now been i 


at last, coming to q 


out the colony. 
as a colony for 43 years, and appears to be, 
something. 


The Suez Canal Company.—Thanks to the new 
dues introduced, the revenue of the Suez Canal 
continues to increase very rapidly. The tolls, &., d 
in March amounted to 89,200/., as compared with 53,8851. in 


March, 1872, and 35,5907. in March, 1871. In anti 

of reasonably good dividends even upon the company’s ee 

depressed and at one time almost valueless shares, t! be 2 

Bourse has carried their price to within 30s. of par (201), 
Canada Northern Extension Railways.—The lines of the 


of ’ 


Northern Extension Railways Company, which are } ito a 


the Northern Railway Company of Canada, and which 

now in traffic operation, represent a mileage of miles, 
viz., from Barrie to Atherley, 243 miles, and from Colling. _ 
wood to Meaford, 20} miles. The earnings of these lines 
have already been sufficient to indicate that they will be 
self-sustaining, while they are feeding the main line of the 
Northern of Canada with additional traffic, and extending, — 
by consequence, the commerce of Toronto. The trafficof 


the Northern of Canada has increased so largely as to call 


imperatively for additional accommodation. 

Copper in South Australia.—The mining interest in South 
Australia appears to be growing in importance. The pro- 
duction of the Moanta mines has now attained an aggregate 
of 4000 tons of pure metal per annum. 


Canadian Pacific Railway.—Intelligence received from 


Milwaukie states that Mr. J. P. Robson, with a party of 
twenty-nine persons, who have been engaged since June, 
1872, in exploring for a route for the Canadian Pacific Rail- 
way, have “located” 420 miles between Neepigon and Fort 
Garry. Work will, it is said, be commenced upon the great 
road in the course of this spring, and a hope is 

that it will be completed between Neepigon and Fort Garry 
in two years. We fear, however, that this will prove too 
sanguine an anticipation. 


Steel Rails on the Great Western of Canada.—The main 
line of the Great Western Railway of Canada is now 
with 164 miles of steel rails, leaving 75 miles of iron to 
replaced by steel this year. The use of steel rails 
beginning to exert a sensible influence upon the if 
of the permanent way department. The first steel raile laid 
down three years since on the heavy gradients are still 
wearing satisfactorily, while the iron rails formerly used on 
the Copetown incline failed before they had been twelve 
months in the track. 

Northern Railway of Queensland.—The cuttings for the 
first section of eight miles on this line have been commenced 
by a party of 30 men. As soon as the necessary construc 
tion matériel was brought up from the south, it was 
that constructive operations would be prosecuted more 
vigorously. 

The Australian Overland Telegraph.— Mr. C. Todd, 
superintendent of telegraphs in South Australia, reports 
that a recent interruption on the great overland 
line was caused by heavy floods in the Creek at M 
Hamilton, which carried away two poles, one on oe side 
the Creek and one on the other. e members of the re- 
paring staff were unable to cross for some days, 
country was all under water. The station at Stuart 
was flooded out. On the whole, however, the line has 
worked well. 


Coal and Iron in New Zealand.—Immense coal deposits 
have been discovered at Westport, New Zealand. The Hon. 
J. J. Casy has been inspecting the locality on behalf of some 
Melbourne capitalists. It is stated that the question of the 
feasibility of smelting the iron-sand which is found in large 
quantities in the province of Auckland, New Zealand, has 
been set at rest by some successful experiments which have 
been made. 

A Coal Famine at Melbourne—During the coal miners? 
strike at Newcastle, New South Wales, coal reached — 
famine prices in Melbourne. The colony of Victoria ~ 
hitherto been supplied with coal from the mines ot ot 
Hunter district in New South Wales. The ordinary price 
coal in Melbourne ranges from 22s. to 25s. per ton, but during 
the coal famine the quotation was 41. per ton. 

New York Central and Hudson River Railrond-—T™ 
chief engineer of this undertaking has invited tenders t 
execution of the works required for two additional tracks 
upon the main line between Albany and Buffalo. : 

Transandine Telegraph Neg ee has is- 
sued a report illustrating its financial position. f 
that the capital amounts to 500,000 hard dollars = pee 7 
shares of 250 hard dollars each. Of these shares, 168° 5 2 
been issued, including 183 concession shares. In Chili, ot 
shares are held, and in Buenos Ayres, 440. The yo tol 
315 shares was to have been given to the contractor, 
save money cash was paid i . The Argentine 
ment has granted a subvention of 30,000 hard 
annum for a period of ten years. _ 

American Locomotive Buitding.—The Brooks Looe ’ 
Works, at Dunkirk, New York, employ rw A oo q 
stated that the number will be soon carried to 60°, 
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at 730 P.M. “On the Block System of Working Railways,” by 
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RAILWAY SLEEPING CARRIAGES. 
many years of opposition and consequent 

delays, one American institution has been fairly 
a in this country, and horse street railroads 
Y be regarded as finally acclimatised ; just now, 
ar find ourselves on the eve of dtawing again 
‘pou American ideas by introducing sleeping car- 
upon our lines of railway. As with the 
velline 80 in this matter of improved tra- 
a m ‘ccommodation, many people have long 
gently been pressing upon different railway 
thememente the advantages that would result to 
Vehicles hoe well as to the public, were such 
stock of ¢ orm &@ conspicuous feature in the rolling 
had not very main line of railway ; but the time 
haps hea when it should be admitted, or per- 
oun Long understood, that a passenger going be- 
London sa Fare Edinburgh, or even between 
par Liverpool, could do so with ter 
comfort to himself if he travelled by 





night reclining in a comfortable and well-appointed 
bed, than sitting in an ordinary railway carriage, 
which however well arranged, becomes, as all know, 
almost intolerably wearisome after a few hours. 

-True, of late years, some modifications have been 
introduced into the construction of railway carriages 
intended for night travellers, as on the Midland 
Railway for example, and more lately on the North 
British Railway, on which a so-called sleeping car is 
now running, while the main lines are provided 
with saloon carriages, in which ho pains have been 
spared to provide comfort and even luxury of every 
kind, except that specially required, namely, sleep- 
ing accommodation. But those handsome carriages 
of the Midland and other railway companies of which 
we have been speaking, fall as far short of the de- 
sired accommodation, as does the more costly and 
luxurious saloon family car, while the North British 
Railway sleeping carriage is simply a design based 
upon the orthodox type of construction, extravagant 
in dead weight, and after all deficient in comfort 
or suitable arrangements, Moreover, none of these 
types fill the first requirement of sleeping cars, that 
of providing ample and cheap accommodation. 
Even supposing it would be profitable to run a 
sufficient number of such cars as that on the North 
British Railway on all night trains to accommodate 
the traffic, it is very doubtful whether passengers 
would care to pay the increased charge that must 
of necessity be made for the comparatively slight 
extra comfort they would obtain. On the other 
hand, the introduction of real sleeping cars would 

roduce a great change in railway passenger traffic. 
Fron being an inconvenience only to be submitted 
to from necessity, night travel would become, 
amongst business men, at least, a matter of choice, 
on account of the great saving in time that would 
be effected, whilst the fatigue incident upon travel- 
ling, especially at night, would almost wholly dis- 
appear. What a contrast would be found in the 
conditions of travel as they now exist, and as they 
would exist under such altered circumstances. Now, 
for example, a traveller leaves London for Liverpool 
by a night train, reaches his destination in the small 
hours of the morning, fatigued by the uneasy posi- 
tion he has been compelled to assume during several 
hours, too late to obtain comfortable hotel accom- 
modation and a prolonged rest, yet too early by 
far to commence the business to which his journey 
was due. But if he had travelled in a well-appointed 
sleeping car, he could at starting have retired to 
rest, slept easily during the journey, and retained 
his bed for as many hours after his arrival as he 
deemed necessary, leaving the carriage (which after 
arrival had been placed upon a siding) in time to 
conduct his business unwearied. 

One has only to recall the ingenious devices 
adopted by through travellers upon night routes 


73|to secure a comparatively easy position, to say 
73 | nothing of the almost universal bribery and cor- 


ruption practised, happily for the most part with 
success, to secure two or more seats for the pur- 
pose of securing extra comfort ; one has only, we say, 
to recall these things—the “ leg rests,” the piled-up 
portmanteaus, the rugs that are always slipping out 
of place, the gradually increasing iscntieat and 
uneasiness of the back, the seat, the sides of the 
carriage, the vanity and vexation of arm-rests, the 
inconvenience of your opposite neighbour's legs and 
feet, which appear to grow longer and more nume- 
rous as the hours drag along—to be convinced that 
there is something yet to be done in the way of in- 
creasing comfort upon night journeys. The only 
wonder is why it has not been done before. Now, 
however, as we say, an active movement in this 
direction has been made. The North British has one 
handsome car, provided with six couches, not beds, 
the London and North-Western are preparing to 
do something more complete and satisfactory, the 
Midland Railway, we believe, is to run real Pull- 
man cars, built in Chicago, upon its rails during 
the summer, and last, but most important of all, 
Colonel W. D. Mann is constructing a large number 
of his cars to form an effective service between Paris 
and Vienna. And this same gentleman is, we are 
glad to say, pushing the inteodantion of his cars in 
this country, an effort which, we trust, will meet 
with full success. 

The question to be solved is, what class of sleep- 
ing car is best adapted for the requirements of 
this country. Clearly not the curious structures 
which here and on the Continent have 


under the name. And we think that itis also as 


clear that we should look to America for our 
designs, and modify them in certain details to suit 








our special uirements. It is certain that 
America is the only field whence we can gather our 
experience. For many years the sleeping car has 
been as essential a feature on the velvet of the 
United States as any other class of rolling stock, 
and it has gradually developed, through a long 
series of trials and errors, to the state of perfection 
in which we find it to-day. No people in the 
world are so full of comfortable and luxurious tra- 
velling contrivances and expedients as those of the 
United States, and surely we can do no better than 
avail ourselves of the result of their experience, as 
they do of ours every day. And these are the two 
points in which, in our opinion, we cannot do better 
than copy them, with certain modifications—the 
arrangements of the railway sleeping car and the 
mode of working them. 

Take the Pullman palace car, for example; a huge 
structure some 60 ft. long, and 10ft. wide, with 
lofty arched roof, and elevated headway in the 
centre, where a row of top-lights and ventilators 
run from end to end, the whole mounted upon two 
points supported each by two groups of four- 
wheeled bogies, so that the shocks from the ir- 
regular (very irregular sometimes) road, are gradu- 
ally lost as they mount through to the carriage, 
and resolve themselves into a slight vibration. In- 
side the car no cost, no pains, no taste is spared to 
produce luxurious effects; mirrors and gilding, 
choice woods fashioned with the utmost skill, and 
artistic paintings and decorations cover the sides 
and wh: ; the floors are covered with the richest 
carpets, the seats are Utrecht velvet framed in ma- 
hogany or rosewood, and at night these same seats 
are converted into the bottom tier of beds, while the 
upper are lowered from the roof, so as to form four 
long rows of berths, two rows on each side, in the 
direction of the car, while curtains, hung from the 
roof, fall to the ground, screening all the berths and 
sleeping passengers, and leaving an avenue down 
the centre of the car. Petroleum lamps—which, by 
the way, have too often completed, by fire, the fatal 
work of destruction collision or other accidents 
has commenced—hang from the roof. This is some- 
thing like a sleeping car, where each passenger has, 
for a small charge, about 8s. or 10s., a commodious 
bed, into which he can turn between snowy sheets 
(no hotel keeper can be more careful in this respect 
than Mr. Pullman), and sleep away 300 miles of 
travel. Perfect warming apparatus for winter, a 
plentiful supply of iced water all the year round, 
and two lavatories and water-closets complete the 
general fittings of the Pullman palace car, in which 
there is a watchful attendant through the night, 
ready to obey any summons from the passengers. 

Drawing-room and hotel cars are also luxurious 
aids to travel, of which necessity has almost com- 
pelled the adoption on the long lines of American 
railways, where means of refreshment are scarce 
and bad ; but these are appliances the need of which 
are never likely to be felt in this country. On the 
other hand, travellers, whether they are journey- 
ing over 200 miles or 2000, must sleep at night, 
and we think there can be few who would not 
willingly pay a few shillings extra to secure the 
real comforts inseparable from American travelling. 

But we have to consider how far the Pullman 
palace car is practicably suited to English tastes and 
requirements. For our part, we do not consider it 
at all suited. In the first place, so far as the rail- 
way companies are concerned, the vehicle is alto- 
gether too ponderous, and the epceseticn of dead 
to paying weight is enormous. e, the cars are 
constructed to carry an average of 48 persons, but 
there are comparatively few cases in which pas- 
sengers choose to share a berth with a stranger, 

referring almost exclusively to pay for the double 

eds. This arrangement, of course, works quite well 
for the proprietor of the car, whose receipts are the 
same whether 24 people pay for double rates or 
48 pay single ones ; but it is altogether a different 
matter to the railway company, which has to draw 
a vehicle weighing some 36 tons, and containing 
only from 24 to 30 en from each of whom 
it receives but the single fare, 

Turning to the accommodation provided, we find 
that great evil—sufficient, and justly so, we think, 
to prevent the Pullman car from becoming popular 
in this country—want of exclusiveness. For 24 or 
30 people, of both sexes, to retire to rest all night 
in one common vehicle, undressing within the 
narrow limits of their berths, and screened only by 


the drapery, which any one in g down the 
central passage ma: eer 5 ary upon 
good taste, both English and can, but in the 
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latter case habit has partially overcome such ob- 
jections, Again, that 12 or 15 people, men and 
women, should struggle over one washhand-basin, 
as the station where breakfast is to be snatched is 
approached, conduces neither to cleanliness nor 
godliness, for many remain unwashed, and more are 
led into the use of profane language. 

We believe, therefore, we are justified in our 
statement that we must look for some other ar- 
rangement of sleeping car than that we have de- 
scribed, for general use upon our railways, and we 
have seen nothing yet so well adapted as those de- 
signed by Colonel W. D. Mann. These designs we 
have so fully illustrated and described elsewhere in 
this journal that we need not devote any space here 
toa detailed notice of their arrangements. It is 
sufficient to say that, while he has removed one of 
the great drawbacks to the unsatisfactory attempts 
of English builders in this direction by providing 
cheap accommodation for different classes of pas- 
sengers, he provides perfect exclusiveness for all of 
the compartments, which, being of different sizes, 
are admirably adapted either for people travelling 
alone, in pairs, or in larger parties. Again, the 
mode in which the space is divided is extremely 
economical. ‘The car, a plan of which we illustrate 
on page 264, is provided with eighteen beds, and 
has, besides, 150 cubic feet of baggage room, the 
whole vehicle weighing 13 tons, so that if each bed 
be occupied, and assuming each passenger to have 100 
Ib. weight of baggage, the whole paying weight 
would be 4500Ib. in a vehicle of 13 tons. This 
shows a most favourable comparison with the Pull- 
man car, carrying about 3600 1b. of passengers 
(there is no baggage space) in a vehicle of some 36 
tons. The advantages of this arrangement are thus 
alike striking, as concerns the comfort secured for 
passengers and saving effected in dead weight. 

A second point which suggests itself with respect 
to the introduction of sleeping cars in this country 
and the Continent has reference to the most 
suitable method of management. In the United 
States the sleeping cars belong’exclusively to private 
owners, the railway companies having long ago 
given up all efforts to work this class of stock 
themselves. ractically, the whole of this 


erp 
interest is vested in Mr. Pullman, who owns all the 


sleeping cars with but few insignificant exceptions 
in the country. He builds the vehicles, maintains 
them, furnishes them with attendants, and all the 
necessaries and luxuries required, taking only the 
charged for the bed, 8s. or 10s. a night, as 
fore mentioned, while on their part, the railway 
companies convey the car, and receive the ordinary 
enger fares. In America this plan is not only 
ound more convenient, but absolutely necessary, 
because the railway services, being laid out for 
the most part in ‘“‘ routes,” which over many 
different lines of railroad, it would be obviously 
inconvenient to have the cars under any but 
an entirely independent management. Whether 
such an arrangement would be found imperative 
or advisable here remains to be seen; in through 
routes it would probably be so, but in shorter 
journeys, where the train runs over the line of only 
one company, the necessity may not exist. We 
should imagine, however, that just as railway com- 
panies do not trouble themselves with the manage- 
ment of restaurants and refreshment stations, so it 
would be better to leave in the hands of the owners 
of the cars, whose sole interest and business would 
be to promote the comforts of their passengers, all 
the arrangements and management of the night 
accommodations. 

That the introduction of this improvement in 
travelling facilities will, ere long, become general in 
this country and the Continent, we have, as we 
have siveule said, but little doubt, and we think 
that something like a uniform system should be de- 
cided upon for our chief lines of railway before the 
movement is thoroughly established. 


THE TRIAL OF THE DEVASTATION. 

Tue “six hours’ run” of the Devastation took 
place on ‘Tuesday, and, as a trial of whatthe autho- 
rities intended to try, was a perfect suecess. The 
six hours’ run is simply the endurance test applied 
to all new or refitted engines, and it will suffice to 
say that the Devastation’s engines worked with 
perfect smoothness, without a hot bearing or hitch 
of my | kind, for six, or for that matter, for nearly 
nine hours continuously. During the six hours of 
trial the average indicated horse power was 5678, 
or rather over seven times the nominal power (800), 








and the consumption of coal averaged 2.896 lb. per 
indicated horse power per hour —a sufficiently 
favourable figure, all things considered, the engines 
being simple engines of the trunk pattern. But the 
endurance of the engines was by no means what the 
many visitors on board cared to try. They came 
to prove how the Devastation would behave in a 
Channel sea, and they had their pains for nothing 
—save an exceedingly pleasant trip. The sea was 
like the traditional mill-pond, and the University 
eights might have raced from Portsmouth to Cher- 
bourg without much fear of disaster. It is true 
that after ing Ventnor, when the ship was 
headed south-west from the Isle of Wight, she met 
a very slight swell, and its effect was seen in the 
increased volume of the already celebrated ‘‘ bow 
wave,” and in a perceptible pitching, or rather lift- 
ing motion forward; in fact, the swell was just 
sufficient to show how buoyant is the great and 
apparently overweighted ship, which lifted to the 
slight movement of the water like a boat. But as 
a trial of her sea-going qualities the day was so un- 
eventful that it is scarcely worth while to give an 
account of it, beyond saying that the Devastation 
weighed anchor at Spithead at nine; that she 
steamed slowly out by the Nab Light; that after 
passing Ventnor she headed south-west from St. 
Catherine’s, and that she spent the greater part of 
her six hours in cruising, with occasional changes 
of course, just within sight of the high land of the 
Isle of Wight, though at one time the island, to 
non-nautical eyes, disappeared altogether. She 
reached Spithead again a little before six. The 
Valorous, an old paddle frigate, attended to ‘‘ nurse” 
the ironclad, but from the infirmity of age, or other 
causes, rarely had sight of her more active charge, 
and on the return journey was dropped and seen 
no more. 

But though the crowd of visitors, more or less 
distinguished, were disappointed in their hopes of 
seeing the Devastation going full speed in a sea- 
way, they saw what was almost as interesting—the 
Devastation going full speed inacalm, In other 
words, the singular bow wave could be examined 
in comfort and at leisure. As the speed increased, 
after leaving Spithead, the wave rose higher and 
higher, and when coasting the island at full speed 
its crest was coming over the vessel’s nose, 9 ft. 
above water, and flooding the forecastle deck as 
far aft as the steps, about 3 ft. high, which lead up 
to the superstructure by the foremost turret. The 
water was not more than an inch or two deep on 
the deck, except at the after part, next to the steps, 
where its escape over the sides was much hindered 
by the fittings of the Martin’s anchors. Here it 
stood, perhaps, 4in. deep. On bringing the ship to 
the slight swell before mentioned she commenced to 
pitch very gently and slowly, the effect being that 
a large and comparatively solid part of the crest of 
the wave was cut off and taken on board each time 
the ship’s head was depressed. A more singular, 
and indeed fascinating sight it would be difficult 
to imagine, and scores of naval officers and other 
visitors thronged the forward end of the hurricane 
deck and the top of the foremost turret, to view the 
strange appearance. Every few seconds a mass 
of water would come in over the extreme apex of 
the bow, reaching sometimes as high as 3 or 4 ft. u 
the jackstaff carried there. It would then rush aft 
in a volume of boiling snow white foam, until 
broken up by the numerous bitts, ventilators, 
capstans, and other anchor gear which dot the 
centre line of the forecastle deck. Amongst these 
obstructions it would dash itself tumultuously, fling- 
ing up showers of spray, but retaining volume 
enough to flood the after part of the forecastle deck 
to a — of at least a foot, and generally to 
mount the steps before mentioned, and deluge the 
forward part of the upper deck of the breastwork 
and superstructure. On these occasions the fore- 
castle deck would be entirely hidden, every part of 
it being covered simultaneously. 

On the return journey, after the speed had 
been allowed to slacken somewhat, and the swell 
had been got rid of, it was tolerably safe to go 
and peer over the cutwater at the seething mass 
whose crest was still level with one’s feet. As it 
then appeared, its boiling and broken top reached 
about 7 ft. ahead of the vessel, though the slope of 
the wave must have taken its rise much further 
in advance. Its crest reached across the bow 
and came aft for some 20 or 30 ft. on each side in 
an easy curve, It was obviously caused by the up- 
heaval of the water displaced by the submerged 
prow and by the lower part of the bow generally, 


which found it easier! to esca; upwards 
than by moving on one side before such a bluff. 

bowed vessel. The movement of the water in the 
wave was precisely that visible, on a smaller seale 

when a submerged sluice in a lock gate is 1 
There was the same heaving up of masses of water 
which often rose with such violence as fairly to pro- 
ject themselves into the air. That which roge near 
the outer or more advanced sid®é of the wave toppled 
over in creamy foam down the slope ; the rest came 
against the bows. 

The question continually asked during the day 
was—if this takes place in a calm, what may be 
looked for in a gale, should need arise to steam full 
speed against it? That an immense volume of water 
will come on board is admitted by every one : but 
naval men hold widely different views as to the 
effect it will produce, and we were glad to hear 
more than one captain of long experience boldly 
endorse the view of Sir Spencer Robinson and Mr. 
Reed, and say that it would do no harm at all: 
that it would be no sooner on than off again; and 
that the “‘ overwhelming” theory, in effect, was 
moonshine. Of course the opposite view was freely 
expressed, but we are bound to say that we saw 
little proof of any professional feeling against the 
vessel in respect of anything save the low bow. 
The cul-de-sac aft looked strong enough to with- 
stand any pooping sea, and seemed to attract little 
attention among the naval critics who were seeking 
soft places in the harness, while the appearance of 
the sm Te makes manifest the absurdity of 
calling her a “‘ low freeboard” vessel—coupled with 
Mr. Goschen’s recent speech in the House of Com- 
mons, seemed to dismiss all idea of want of lateral 
stability from the minds of those on board. The 
only real doubt remaining to be set at rest by the 
forthcoming trials is whether a large ship, not of the 
Monitor type, dare cross the Atlantic with a low 
bow. Upon the solution of that question hangs the 
future of the British navy, a fact which the public 
is not slow in the main to apprehend, for the De- 
vastation has got hold of the popular fancy at last. 
If the low bow, 9 ft. out of water, is not admissible, 
then it is probable that 1] ft. will be inadmissible 
also, and if so not only depressed fire ahead, but 
even point-blank fire ahead must be abandoned, and 
the claim of the turrets to all-round fire must be 
given up. Itis not too much to say that if the De- 
vastation proves not to be seaworthy without a 
raised forecastle, the turret principle, as applied to 
sea-going ships, must be abandoned, and, since with 
any other kind of armament masts are at least pos- 
sible, that other great step in advance—the rejec- 
tion of masts in heavy fighting ships—may even be 
retraced. 

Of such a result we have no fear, and we shall 
not be surprised to hear that the Devastation isnot 
only safe, but the most capable e in the navy 
against a head sea—for it is clear that if she can 
be kept at it with safety she will cut through it 
with far less resistance than an ordinary high bowed 
vessel. But on the other hand it may be found 
that it is nof prudent to drive her hard against 
strong seas, in that case a host of enemies will 
spring up with their chorus of ‘‘ I told you so, and 
pronounce her to be a failure, simply because she 
cannot do what no other vessel can do. It may 

rove possible to drive the Devastation at twelve 
Enste against a head wind and sea of given force, 
but it may not be found prudent to go more t 
eight. On the other hand, it may be quite safe to 
drive a high bowed ship at any number of knots 
against the same head sea, but it may not be 
possible, by reason of her height and the resistance 
it causes, to get more than eight out of her. In 
that case how is the Devastation at a disadvantage: 
From one cause or another neither ship can go at 
the higher speed, and it matters nothing whether 
the cause is fear of ‘‘ overwhelming” or sheer m- 
ability to get on faster. But, as we have cout 
said, we shall be quite prepared to learn that t 1 
Devastation, on the rare occasions on which — 
service may be required of her, is able, with 
and skilful seamanship, to go head to sea at a pace 
unattainable by ships with lofty bows. ; 

There is one point in this connexion worth —_ 
viz., that whatever her tendency now to ta “ 
water over the bows, that tendency might be — 
reduced by flaring the bows outwards and forwa 
as in other vessels, and further by fitting — 
strong falling bulwarks for a few yards on = 
side of the stem. The stanchions which a 4 
the ship are hinged to fall outwards, and it wo 


by risin, 





merely be the substitution of a few falling bulwar 
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ions. That such bulwarks can be made 
agg’ to resist any sea will not be 
doubted by engineers, and the mode of staying 
them inside offers little difficulty. By such 
means a good deal of water might be kept off the 
ship, even in the heaviest weather. Another 
‘nt deserving of notice is the loose way in 
which the effect of water upon deck is regarded. It 
js always spoken of as though it were so much iron 
ballast suddenly placed on the upper deck, de- 
ressing the ship and making her topheavy. 
ow as regards the quantity which can at any 
moment be heaped upon the deck amidships, i. ¢., 
upon the top of the superstructure, it is clear that 
its weight must be inconsiderable when compared 
with the reserve buoyancy of the ship generally, 
whereas that which may become heaped upon the 
forecastle deck, may, from its position near the end, 
be of importance. At present, it is exceedingly diffi- 
culttoestimate the quantity of water which maylodge 
there—the quantity, that is, which may be actually 
carried by the ship at a higher level than the sea. 
The flatness of the deck and the disposition of 
the anchors rather favours the carrying of a con- 
siderable amount, but naturally at the after end of 
the forecastle, where the leverage it can exercise 
in depressing the bow will be but small. But this 
is not the contingency most dreaded by some of the 
alarmist party. Their theory is that. the Devasta- 
tion may dip her head into an advancing wave-slope, 
and thus get a great mass of solid water (irrespec- 
tive of her own bow wave) on top of the forecastle, 
the latter being below the natural surface of the wave. 
Under the burden of this weight her head is to go 
still lower, and, in fact, never come up again. This 
view, which is widely held, betrays a want of know- 
ledge of the first principles of hydrostatics. It 
is not correct to consider the water above the fore- 
castle, when the latter is submerged, as a weight 
carried by it, in any other sense than that in which 
the column of water above a piece of wood, held 
forcibly below the surface, can be said to be carried 
by it. The piece of wood strives to rise, whatever 
the “weight” of water above it, by virtue of its 
natural buoyancy, and so will the bow of the De- 
vastation. No one imagines that her head is de- 
pressed by the column of water which at all times 
“rests” upon the submerged spur, and if at any 
time the whole bow takes a plunge fairly below the 
surface it will then only be subject to the same con: 
ditions which now act upon the spur. ‘There is no 
denying, however, that the several conditions of the 
experiments are altogether novel, and further trials 
must be looked for with the deepest interest. Much 
that is unexpected is certain to be learnt, and 
present dogmatising is, to say the least, unwise. 
The quantity ‘of coal taken on board before the 
trial was about 1200 tons, giving an immersion of 
%6 ft. Gin. aft (the draught originally intended), 
and 2%6 ft. forward, or 3in. more than originally, 
and 4in, less than now intended. From 1200 to 
1300 tons may therefore be taken as the normal 
coal supply, and about 350 tons of coal may be 
reckoned as the price paid for the many improve- 
ments, in seaworthiness and fighting efficiency, 
carried out since the ship was laid down, But the 
bunkers will still hold their 1600 tons if required, 
and we see no reason why the Devastation should 
not leave port, in ordinary weather, with that 
quantity on board, while even the smaller amount, 
it must not be forgotten, is able to drive the ship a 
greater distance—thanks to the excellence and 
economy of her engines—than was originally ex- 


pected from th i l 
seta € quantity the bunkers were designed 


THE WRECK OF THE ATLANTIC. 
‘TuE loss of the White Star line steamer Atlantic, 
with between five and six hundred lives, on Mea- 
gher’s Island, as she was trying to make Halifax, 
. one of those terrible catastrophes which seem to 
Ppen periodically, in spite of all efforts to lessen 
a risk which attends passenger and emigrant 
alt perhaps surpasses in horror the sinking of the 
ae eet, but, happening so far from our shores, 
: € particulars of the wreck not coming to us 
oennataly after the first news of its having taken 
i ° the excitement produced in this country falls 
AD ort of that which followed the fatal collision 
. ungeness ; although the Atlantic was an English 
P equally with the Northfleet, the loss of life was 
» and the passengers in the former more 
Y, perhaps, under similar circumstances, to 
“rouse sympathy than those in the latter. 














We have not as yet sufficient evidence to enable 
us to form a definite conclusion as to the cause of 
the wreck of the Atlantic, and therefore very un- 
willingly offer any remarks upon them ; but, from 
what has already reached this country, two points 
seem to stand out prominently, and to demand 
some notice. One point is that the vessel, although 
it does not — that she had, on the whole, heavy 
weather and head seas, did not, by the time she 
was nearing land on the American coast, have suffi- 
cient coal on board to satisfy her captain that she 
could reach her port of destination, and he was 
therefore induced to make for a nearer one, This, 
if true, is a matter of serious moment, and sug- 
gests the question as to what state she would have 
been in if she had met with an exceptionally heavy 

assage, and whether she could ever have reached 
fand on the other side of the Atlantic Ocean if she 
had been opposed by head winds throughout the 
whole of the passage. 

The next point refers to the navigation of the 
ship, and the degree of negligence or ignorance 
which led to her being run on the rocks in the dead 
of night, when it was known land was near, and 
when a few hours’ lying to would have enabled 
her to approach with safety. After the ship had 
struck everything seems to have been done that 
could be done to enable those on board to escape 
from the wreck, but the points to which we have 
drawn attention have still to be cleared up, and to 
them we hope the chief interest of the inquiry 
which is taking place will be directed. The ques- 
tion raised by Sir William Fairbairn as to the 
strength of these enormous long iron steamers is 
undoubtedly one of great importance, and we are 
not surprised that it has been taken up warmly by 
the builders of the Atlantic, and by the secretary 
of the Liverpool Underwriters’ Registry, where the 
vessel was classed, and who is consequently, to a 
certain extent, responsible for her construction. 
So far as appears, she was able to perform her work 
satisfactorily as long as she could be kept clear of 
the ground, but when once she touched the rocks 
she seems to have been little better than an egg- 
shell. It may of course be reasonably argued that 
no iron vessel is ever constructed with a view to 
her being beaten about upon rocks with impunity ; 
but, on the other hand, it must not be forgotten 
that the Great Eastern, a far larger and heavier 
vessel, once struck when she was crossing the At- 
lantic Ocean at speed, and tore open an enormous 
portion of her bottom; but she was saved from 
foundering, and becoming a coffin for those on board, 
by the fact of her having a water-tight skin inside of 
the outer skin, which remained intact when the 
latter was torn open. The Atlantic does not ap- 
pear to have had more than her one outside iron 
water-tight skin on which to depend, and when this 
had been stove in on the rocks there was no longer 
—~? hope for her. 

t is a matter worthy of very serious considera- 
tion, and one which will, no doubt, occupy the 
minds of the Commissioners in the forthcoming 
inquiry, whether any of these enormous iron pas- 
senger steamers, which are increasing in numbers 
so rapidily, should not be compelled to have an 
inner iron water-tight skin a few feet within the 
outer one, so as to give them, as it were, a second 
life, in the event of their striking a rock, consider- 
ing that in the event of their wreck hundreds of 
human lives must inevitably be sacrificed. The 
‘wremeng of having two water-tight skins in the 

ottom, it may be observed, already prevails in the 
Government service, and has been carried out in 
nearly all the ironclad ships of the Royal Navy. 

The Atlantic was one of a fleet of abouta dozen large 
iron steamers trading between this country and 
America, and belonging to the Oceanic Steam 
Navigation Company, managed by Messrs. Ismay, 
Imrie, andCo, She was 420 ft. long, 40.9ft. beam, and 
31 ft. depth of hold to the upper deck. Her tonnage 
was 3707 tons gross, and 2366 tons net register. 
She was built at Belfast by the firm of Harland and 
Wolff, and launched near the end of 1870. She 
had seven water-tight bulkheads, and was un- 
doubtedly a well-built and well-equipped vessel as 
far as workmanship and materials were concerned. 
She was fitted with four compound engines by G. 
Forrester and Co., of Liverpool, having cylinders of 
48 and §4 in. in diameter respectively, with a 5 ft. 
stroke, and 600 horse power. The firm to which 


she belonged had gained much public confidence by 
the excellence of their arrangements, and the enter- 
prise displayed in obtaining very large and 
vessels, and they will no doubt feel the loss 


of their 








fine steamer keenly. We hope the inquiry will 

be —— and searching, and above all things, 

after this fearful sacrifice of life, that it will result 

in good and fruitful lessons for the future guidance 

pine enormous trade between this country and 
erica. 


PROGRESS OF THE VIENNA 
EXHIBITION. 

Durine the past few months we have devoted 
considerable space in this journal to accounts of the 
Vienna Universal Exhibition; we have explained 
its general arrangements, illustrated its chief build- 
ings, and described their structural details, and 
have, in fact, done all in our power to make our 
readers fully informed as to what the undertaking 
promised to be. Now that the time for opening is 
approaching so closely, however, we have another 
duty to perform, and that is to record things as 
they are, and to describe the progress which has so 
far been made with this giant amongst exhibitions. 
It is only within the last few months that English 
people have recognised the true importance of the 
‘¢ world’s show” at Vienna, A year ago the idea was 
very generally entertained that the Vienna Exhibi- 
tion, notwithstanding the vast area it might cover, 
would really be a very second-class affair after all. 
It used to be asserted that France would not have 
sufficiently recovered from the effects of the war to 
make any grand appearance, that Germany would 
be too busy trying to make up for time lost in 
fighting to care for exhibitions, and that Austria 
was too far off for English manufacturers and those 
on the other side of the Atlantic to contribute as 
they did at Paris in 1867. We, ourselves, however, 
have never taken this view of the matter, and ever 
since the work has been fairly in hand we have not 
ceased to point out its importance and to direct the 
especial attention of our readers to the features by 
which it is characterised. This being the case it is 
a matter for congratulation to us that we find every 
— of our prognostications being — realised, 

t is, of course, as yet impossible to say whether the 
Vienna Exhibition will be marked by the introduc- 
tion of any new machinery or manufacturing pro- 
cess of more than ordinary importance ; but how- 
ever this may be, there —_ no reason to doubt 
that there will be brought together at Vienna by 
far the grandest collections of examples of manu- 
facturing industry which the world has yet seen. 

Quite apart from the exhibits too, the great 
Central Rotunda is a structure which alone most en- 
gineers will consider it well worth the trouble of a 
pilgrimage to Vienna to examine. On entering the 

ibition grounds the first view of this Rotunda is, 
however, we must own, disappointing. It looks 
large certainly ; but it does not possess that gran- 
deur, which its enormous size would lead most 
visitors to expect. Once within the building, how- 
ever, and the case is very different. Standing in 
one of the arches of the ring aisle and looking across 
the vast expanse of covered space the visitor begins 
to realise at its true value, the boldness of the de- 
sign which gives a clear span of 348 ft. with a height 
at the centre of 158 ft. exclusive of the lantern; 
while if he ascends to the gallery which surrounds 
the Rotunda at the springing of the roof the effect 
is still more striking. It is in fact from the gallery 
just mentioned that the best view of the Rotunda is 
to be had, and it is here that the visitor can best 
obtain a just idea of the enormous size of the struc- 
ture. e gallery itself—some 5 or 6 ft. in width 
—he will find but the top of the cornice which runs 
round the building, while below him he will see the 
one solitary tree which has escaped destruction by 
the workmen, completely dwarfed by the vast 
canopy which overshadows it. Ascending still 
higher to the base of the lantern an entirely dif- 
ferent effect is obtained. From this point of view— 
158 ft. above the floor level—the Setede by a 
singular optical delusion, appears to be totally 
altered in form. The cylindrical portion appears 
much higher, the pitch of the roof steeper, and 
curiously enough it is difficult to realise that the 





structure is not an ellipse instead of a circle. Ex- 
ternally too, the view from the _ at the base 
of the lantern is magnificent. iately below, 


stretched out like a map, are —— of the Ex- 
hibition, with their inalieee lions and numerous 
tasteful annexes ; next is the Prater with its avenues 
and drives, and beyond on the one side the city of 
Vienna, and on the other the noble Danube stretch- 
ing away into the distance, and dividing the last of 
the Alps from the first of the Carpathians. 

As far as its mechanical construction is concerned, 
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the Rotunda may be regarded as practically finished ; 
but hundreds of men and women—the female 
labourers are a very important body at the Vienna 
Exhibition—are still at work on it clearing the 
central space, laying the floor, putting up the 
cornices, &c., and doing the vast amount of decora- 
tive work which still has to be completed. The 
work to be done, however, is fortunately of such 
a straightforward character, and so many hands can 
be employed on it without interfering with each 
other, that we see no reason to doubt that the 
Rotunda will be properly completed before the 1st 
of May. 

Some little apprehension has been expressed 
that the Rotunda will not be sufficiently lighted. 
At present, with the windows of the ring aisle and 
of the lantern obscured by scaffolding, and with the 
greater part of the vast expanse of roof of the dark 
natural colour of the iron, the interior of the Rotunda 
is undoubtedly somewhat gloomy ; but we anticipate 
that when the windows have been cleared and the 
ceiling has received its light decorative covering, the 
effect will be very different; and although the 
Rotunda may not be brilliantly lighted, it will be 
undoutedly amply light enough for all the pur- 
poses of an exhibition. The prophecies at one 
time made that the nave and transepts of the In- 
dustry Palace would be deficient in light are com- 
pletely upset by the actual results; and, in fact, 
the lighting of all these portions of the build- 
ing, as well as of the covered garden courts, is 
perfect. 

‘The nave and transepts of the Industry Palace are 
completed, and several of the covered garden courts 
are also finished, while others are in an advanced 
state. As yet, nothing has been done in the way 
of arranging the exhibits in the Industry Palace, 
but the show cases are being fixed in their proper 
places, and everywhere are piles of packing cases 
ready to deliver their contents when the proper 
time arrives. Show cases, particularly those of 
large size, form important features in all exhibitions, 
and hence, we may say a few words respecting 
those being erected at Vienna. For tasteful design, 
we must decidedly give the award so far to those 
erected in the Swiss transept, while in the Austrian 
department are also to be found some very hand- 
some structures, In the English section, but few 
cases have yet been put up, so that we can say 
nothing concerning them ; but we cannot pass with- 
out comment, the great obtrusively ugly cases 
which the French have planted in the nave greatly 
to the detriment of their display generally. In the 
matter of placing large show cases in the centre of 
the nave so as to greatly mar the view, the Austrians 
are also culprits; but their obstructions assume a 
mild form when compared with those of the French 
delinquents just referred to. 

Of the numerous annexes between the Industry 
Palace and the Machinery Hall, we can at present 
say little more than that they are in all stages of 
progress. The Agricultural Hall for the exhibits 
of America, England, France, Belgium, Italy, 
Norway, and Sweden, &c., is finished, and already 
contains a good deal of machinery. Thus Messrs. 
J. Fowler and Co., of Leeds, and Messrs, Ransome, 
Sims, and Head, have got their exhibits in place, 
and other makers are rapidly following suit. The 
large German annexes behind the Rotunda are also 
finished, and are crowded with cases not yet un- 
packed, while the Agricultural Hall for the exhibits 
of Austria and Russia is also ready, and it already 
contains a good deal of machinery. 

Leaving these miscellaneous buildings andentering 
the great Machinery Hall we find things in a some- 
what backward state. ‘The hall itself is completely 
finished—and an admirable building it is—while the 
centre galleries with the shafting are also erected ; 
but the travelling cranes have only been just put in 
ep and a large portion of the heaviest machinery 
as yet tocome. Itis only right to say, however, 
that so much energy is being displayed on all sides, 
and the goods are now being got in so rapidly, that 
the state of affairs to-day is not that of to-morrow, 
and before these lines appear in print a material 
advance will have been made beyond that we have 
now to record. In all parts of the building we find 
foundations for engines and heavy machinery in 
progress, a great portion of the work, such as the 
oading and wheeling of earth, the carriage of bricks 
and mortar, &c., being performed by women. 
Female labourers are, we may state, to be found in 
all parts of the Exhibition, up ladders, on scaffold- 
ings, and on the roof of the Rotunda, carrying 
timber, and, in fact, doing the regular work of 





navvies and bricklayers’ labourers—a sight by no 
means pleasant to English eyes. 

Commencing at the western end of the building 
we find the American section at present in a desolate 
state, the only exhibit from the United States as yet 
to be seen being a steam fire-engine from the Silsby 
Manufacturing Company, Seneca Falls, U.S. The 
Americans are, however, daily expecting a large 
quantity of goods from ‘Trieste, to which port their 
exhibits have been consigned, so that before this 
appears in print a great change may have been 
effected in the appearance of that section. 

In the English séction, which comes next, we 
meet first with a lot of machinery from Messrs. 
Platt Brothers, of Oldham, which to judge from its 
rusty state must have suffered some mishap on its 
journey. Messrs. Platt’s character for good work- 
manship and high finish is, however, a sufficient 
guarantee that all will be put right by the time it 
is erected. Close by, Messrs. De Bergue, of London 
and Manchester, have got one of their heavy shear- 
ing machines, and next them Messrs. New and Co., 
of Nottingham, are fixing a number of machine 
tools, of which we shall have more to say on a 
future occasion. Next we have Messrs. Worssam 
and Co., of Chelsea, who are we!l forward with 
their display of wood-working machinery, whilst by 
the side of them Messrs. Whitley Partners, of 
Leeds, and Messrs. Warner and Co. of London, 
are arranging their stands with numerous miscel- 
laneous exhibits. Last.in the British department, 
but by no means least, we have the fine collection 
of wood-working machinery sent by Messrs. Allen 
Ransome and Co., of Chelsea. Messrs. Ransome’s 
space extends the whole width of the central aisle 
of the building, and their display promises to be by 
far the finest of its class in the Exhibition. These 
exhibitors have got most of their foundations in, and 
the fixing of the machines is being proceeded with 
rapidly. Before leaving the British department we 
may remark that it is as well forward as any in the 
building, although that statement by no means im- 
plies that it is in a very advanced condition. Thanks 
to the exertions of the British Commissioners and 
their officers, however, the rate at which this section 
is being got ready is limited only by the rate of 
delivery of the goods from the railway. This de- 
livery of goods is in fact the matter upon which— 
more almost than anything else—depends the com- 

letion of the Exhibition, Once let all the goods 

e got into the buildings and then their unpacking 
and arrangement becomes a comparatively easy 
matter, with which the large number of hands avail- 
able can make short work. 

After passing the British section we come toa 
long length of the Machinery Hall in which no 
exhibits are, as yet, placed, this space consisting 
chiefly of that allotted to France and Italy. Beyond 
this we arrive at the Swiss section, where a lot of 
machinery is already fixed. First comes a horizontal 
engine by Messrs, Sulzer Brothers, of Winterthur, 
similar to that lately illustrated in our pages (see En- 
GINEERING, pages 9 and 33 of our present volume), and 
close to it a large collection of spinning machinery 
from Messrs. Weigmann and Co., of Bader, and 
Messrs, I. I. Reiter and Co., of Winterthur. The 
Maschinen Werkstatten und Eisengieserei, of St. 
Georgen, near St. Gallen, also make a large display, 
their exhibits including’ ribbon-weaving machinery, 
a number of turbines, and a fine hydraulic press for 
manufacturing macaroni. Close by, also, M. A. 
Millot, of Zurich, shows several corn screens, while 
Messrs. Sogin and Wick, of Basle, exhibit a Corliss 
engine and some turbines, and Messrs. Theodore and 
F, Bell, of Kriens, near Lucerne, a quantity of 
spinning machinery. 

Next we have another long interval, which will 
contain ultimately, we believe, a quantity of 
Belgian machinery. Already M. Celestin Martin, 
of V erviers—whose exhibits at our own International 
Exhibition the year before last will, no doubt, be 
remembered by numbers of our readers—is getting 
a large collection of woollen machinery in place, 
and some heavy castings and wrought-iron work, 
apparently portions of a large steam hammer, are 
being delivered from Messrs. Kamp and Co., 
Wetter-on-the-Ruhr, and are being lifted from the 
trucks by one of Messrs. Appleby Brothers’ steam 
cranes, which is doing good service. 

Norway and Sweden are, as yet, represented 
only by some railway wheels from Surahammer, 
and by a partially collapsed boiler flue made, we 
believe, from Bessemer steel, manufactured at the 
Fagersta Works. Judging from the manner in 
which the plates have stood the distortion due to 





the collapse, the material appears of i 
quality. Many other Nernegian and Sweden 
hibits are expected to be delivered very shortly. ; 

In the next section we saw some paper machi 
nery, by Mr. G. Sigl, of Vienna, with a horizontal 
engine from the Graflich Stolberg Wernigerodische 
Factori, of Ilsenberg, Hartz—a firm, by the wa: 
who have erected a very handsome trophy or a 
lery of ornamental cast-iron work in one of the 
annexes between the Machinery Hall and the Ip. 
dustry Palace. For the service of the section of 
which we are now speaking, Mr. L. Stuckenholz 
of Wetter-on-the-Ruhr, has erected two fing 
25-ton travelling cranes, arranged to be worked by 
a flying rope. In the same group, also, the Carls. 
Hiitte, Rendsberg, have fixed a pair of horizontal 
engines, while close by Messrs. Gschwindt and Co, 
Carlsruhe, show a number of wood-working ma. 
chines and machine tools. Messrs. Collet and 
Englehart, of Offenbach-on-Maine, and Messrs, J, 
G. Schéne and Son, of Leipsig, are also getting a 
lot of machine tools in place, while Messrs, Wagner 
and Co., of Dortmund, show a heavy shearing 
machine for blooms, and a machine for drilling 
either circular or elliptical holes in fish-plates, 
From Messrs. R. Hartmann and Co., of Chemnitz, 
we find a large plate-edge planing machine—a very 
fine tool—while other exhibits by the same firmare 
in course of delivery. ‘The Chemnitzer Werkzeng- 
maschinen Fabrik, of Chemnitz (formerly: Joh. 
Zimmermann), are very large exhibitors, and a 
number of the machine tools which are being shown 
by them are in course of being unpacked. 

Near the group of machine tools just mentioned, 
the Dinglersche Maschinen Fabrik, of Zweibriicken 
have erected a somewhat singular compound engine 
on Ehrhard’s system, possessing some good points, 
of which we shall have to speak hereafter ; while 
_ beyond we come to the only locomotives which 

ave yet been got into the Machinery Hall. These 

engines are five in number. First, there is a very 
neatly-finished four-wheeled narrow gauge tank 
locomotive shown by the Maschinenbau Gesell- 
schaft, Carlsruhe, together with some _breech- 
loading rifled guns and gun carriages from the 
same works. Next is a small four-wheeled en- 
gine with a vertical boiler, shown by the Harzer 
Werke, of Riibeland, Zorge aus Hartz; and then 
come three large locomotives by Mr. J. A. Maffei, 
of Hirschau, near Munich ; the Vulcan Company, 
of Stettin; and Mr. F. Wohlert, of Berlin, re- 
spectively, Maffei’s locomotive is a large six- 
coupled goods engine, with outside frames and 
outside cylinders, the piston rods being passed 
through stuffing boxes in both cylinder covers. 
The engine is very highly finished, and is a very 
good job. The locomotive from the Vulean Com- 
pany, which has been built for the Bergisch- 
Miirkisch Railway, is a four-coupled engine, with a 
two-wheeled Bissell truck at the leading end, and 
with outside valve motion, of Allan’s straight-link 
type. Wobhlert’s engine has been constructed for 
the Upper Silesian Railway Company (who are 
indeed the exhibitors), and it is a six-coupled tank 
engine of good design and finish. 

With the exception of some centrifugal and other 
pumps by Mr. Knaust, of Vienna, all that now re- 
mains for us to notice are four horizontal engines, 
namely, one pair by Mr. G. Sigl, of Vienna, which 
are in an advanced state; another engine by the 
Erste Brunner Maschiner Fabrik Gesellshaft, of 
Brunn, also nearly erected; a third by the Caro- 
linenthaler Maschinenbau Actien Gesellshaft, just 
being unpacked ; and the fourth by Mr.F. W annieck, 
of Brunn, almost completed. Beyond Mr. Wan- 
nieck’s engine the Machinery Hall as yet contains no 
exhibits, except a traverser for railway — 
but a large portion of the space thus left unoccupl 
is laid out with rails for the reception of railway 
rolling stock, which can of course soon be run into 
position, ‘11 give 

The particulars we have enumerated wil gn 
a fair idea of the present condition of the ore 
Machinery Hall. That there is a great deal to if 
yet done is undeniable, but if the delivery <: ; 
goods goes on well, the hall, if not finished, ryt 

resent a very good appearance by the Ist of ; ay 

3ehind the Machinery Hall, amongst a range © poe 
cellaneous buildings — including some wea o 
workmen's cottages erected by the British 7. 
mission—are the annexes containing the boilers 
which steam is to be supplied to the a 
engines, ‘These boilers are nearly complet Tnone 
in most of them the boilers are already set. - a 
boiler house opposite the British departmen 
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————— . 
find two Lancashire boilers by Messrs. Daniel 
Adamson and Co., of Newton Moor—one of these 
being of steel, and by their side two boilers from 
Messrs Galloway, of Manchester, and of their well- 
known pattern. In the same building also is one 
of Messrs. J. and F. Howard’s safety boilers, and a 
boiler by Messrs. Cater and Walker, of Southwark. 
In another boiler house we find a boiler by Messrs. 
Sulzer Brothers, of Winterthur, this being a Lanca- 
shire boiler with two heaters arranged in the flues, 
like the boilers illustrated by us early in the present 
ear when describing the trials of one of Messrs. 
Sulzer’s engines. A third annexe contains three 
boilers from Mr. G. Sigl’s works at Vienna, and a 
fourth two yertical boilers from the Carlshiitte, 
of Rendsberg, two tubulous boilers from Messrs. 
Pauksch and Freund, of Landsberg, and one from 
the Dinglersche Maschinen Fabrik, of Zweibricken. 
This latter boiler has two barrels one above the 
other, the two being connected by vertical water- 
ways, and the lower one being traversed by a flue. 
It will be seen from what we have just stated that 
there are a good variety of boilers already fixed, 
while others have yet to be brought in and placed 
in position, so that altogether an excellent oppor- 
tunity is afforded for some most valuable competi- 
tive trials, if time can be found for carrying them 
out. 

Of the numerous other annexes—and their name 
is legion—we cannot speak at length, here; neither 
can we enter into any account of the buildings for 
the reception of the fine art collections (which are 
as yet in an incomplete state), of the pavilions for 
the Sultan of Turkey and the Viceroy of Egypt, 
of the Turkish fountain—nearly completed—nor of 
the endless number of objects of interest which are 
to be met on every side. Our object in the present 
article has been merely to give our readers a general 
idea of the present state of the Vienna Exhibition, 
and to point out its extent and importance; in 
future numbers we shall criticise its contents and 
illustrate fully all the most important exhibits con- 
nected with our profession. 








THE DARIEN SHIP CANAL. 


Tue United States authorities have not lost sight 
of the construction of an interoceanic ship canal 
through Central America. The Secretary of the 
United States Navy considers that the comparative 
narrowness of the land barrier at Panama and 
Darien naturally warrants the inference that it is 
there that the canal could most readily be pierced. 
Accordingly, during the last few years nearly the 
whole isthmus in that quarter has been examined by 
scientific expeditions despatched by the American 
Government, and almost every point reported to 
possess peculiar advantages has been more or less 
explored. The results are certainly not such as 
the world had reason to expect from the favour- 
able reports of earlier but superficial and transient 
explorers, or the suggestions of both Spanish and 
local tradition; but still Mr. Secretary Robeson 
pronounces them better and more conclusive than 
any which have hitherto been obtained, and he con- 
siders that nothing short of complete success will 
justify the Americans in pausing in their investigation 
until every possible route of the whole isthmus which 
separates the two oceans has been sufficiently ex- 
plored. If, in the more southerly and narrower parts 
of the Isthmus, the proper local and topographical 
advantages for the execution of the work cannot be 
found, the claims of the routes which are geographi- 
cally nearer the United States should, Mr. Secre- 
ay Robeson thinks, be thoroughly explored, since 

though necessarily of greater length they lie more 
urectly in the pathway of American commerce. 
Commander Selfridge, who has conducted previous 
surveys of the Isthmus of Darien, is now engaged 
‘2 completing the final exploration of that isthmus 
vetween Panama, and what the Americans term the 

shoulder” of South America. 

— information favours an examination of 
aon ey of the river Bojaya, lying some ten miles 
ior “ and generally parallel, to that of the 
pal Napipi already examined. This further 
entien completed, the entire isthmus lying 
and ast of the Panama Railroad will have 
dif ently explored to establish the relative 
plorin les of constructing a ship canal. An ex- 
wen . expedition to Nicaragua is also engaged 
=. @ work assigned to it. Difficulties detailed 
tin of the chief of the Bureau pf Naviga- 
imeae, delayed the progress of this survey ; 
on the Pa & route from Lake Nicaragua to Brito 
acific coast has been found to be more 





favourable than any hitherto known. The present 
expedition of Commander Selfridge and the expedi- 
tion to Nicaragua will probably close the surveys 
and explorations of all possible routes through this 
portion of the isthmus. At the same time, the 
Secretary of the United States Navy has made a 
recommendation to Congress that appropriations 
for surveys should be continued until every 
practicable line has been examined, and the whole 
subject has been thoroughly investigated. 

It is, of course, obvious that it is not merely en- 
gineering difficulties which may present more or less 
serious obstacles to the execution of a Darien ship 
canal but the collection of the necessary capital 
may prove a still more formidable matter. Since 
the question of a Darien ship canal was first mooted 
the practicability of a Pacific Railroad has been 
demonstrated ; in fact, a great line of this descrip- 
tion has been completed, while others are hastening 
on to completion, The utility of the Pacific Rail- 
road as a great arterial means of communication be- 
tween the east and the west seaboards of the North 
American Continent is proved by the continual 
growth of the traffic passing over it, which yielded 
a revenue to the Central Pacific of 12,900,126 dols., 
and to the Union Pacific 8,892,606 dols. in 1872. 

The combined receipts of the two divisions in 
1872 were thus 21,792,732 dols., as compared with 
16,988,754 dols. in 1871, and 13,324,976 dols. in 
1870. These figures demonstrate tolerably con- 
clusively the value of the Pacific Railroad as a com- 
mercial artery, and however interesting the Darien 
Ship Canal may be as a matter of engineering, the 
necessity for its construction has very materially 
diminished during the last three or four years. 
The United States may, then, possibly prove ex- 
tremely chary in granting the indispensable 
guarantee of interest without which it would be 
idle to attempt to raise the necessary capital. Just 
now, at any rate, Uncle Sam is in a stern humour, 
and even the Webb line of steamers from San 
Francisco to Australia and New Zealand has col- 
lapsed in consequence of the refusal of Congress to 
extend to it the smallest modicum of national as- 
sistance. The only chance which seems likely to 
favour the construction of a Darien ship canal with 
American — and an American guarantee of 
interest, is the desire of the Americans to gratify 
their restless spirit of enterprise, and to prove to the 
world that they too can make a great ship canal 
which shall sever continents. 








THE SOUDAN RAILWAY EXPEDITION. 
(Continued from page 250.) 

AFTER quitting the Nile at Ambukol, about 
latitude 18 degrees, and the northern limit of the 
tropical rains, the Bahiuda desert is reached, This 
tract of country is very unlike the sterile and rocky 
deserts further north, and shows abundant signs of 
vegetation along the course of the proposed railway. 
Wadys, pastures of long coarse grass, and many 
clusters of trees are seen, whilst during the rainy 
season the ground is susceptible of profitable culti- 
vation in some parts. Abou Halfa, as we have 
previously remarked, was the point selected as the 
junction of the third and fourth divisions of the 
staff, the former working back to Ambukol, and 


the latter from Shendy the southern terminus, to. 


Abou Halfa. The junction of the railway centre 
line at this place is across a large river-bed, which 
in rainy seasons receives the drainage of a large 
water-shed from a range of granite, sandstone, and 
porphyry hills lying towards the east. About 3 miles 
east 0 

sisting of holes made in the bed of the river, and 
varying from 5 ft. to 10ft. in depth, and 3 ft. or 
4ft. in diameter. The sketch on the next page 
taken near the wells on the north side of the river, 
showing the manner in which the banks are scoured 
away, gives an idea of the velocity with which the 
water rushes down during the brief, but severe, 
rainy season. Toa breadth of half a mile on each 
side of the river the mimosa-trees abound, and the 
Sabas grass is also beautiful ; this, with the Tress 
grass, forms the principal food of the flocks and 
herds—goats, camels, and cattle—belonging to the 
Desert Arabs. For about 6 miles after leaving 
Ab ou Halfa the line falls, with easy gradients, in a 
south-easterly direction, passing for about half the 
distance over a sandy desert, with sandstone rocks 
cropping up all around. Then the line rises with 
grades as easy, and enters country wooded thickly 
with the mimosa, and covered with coarse grass. 
On the western side stand isolated rocks of sand- 
stone, and on the east is seen the extension of the 


Abou Halfa are the wells of that name, con- | gr 





range from Abou Halfa, which vanishes with an 
abrupt turn eastward, About 3 miles on the east 
side of the line are the wells of Gakdool, which re- 
ceive a a of the same watershed that supplies 
Abou Halfa, whilst in a south-easterly direction, 
and about 8$ miles from the line, the same range 
supplies the water for the El Faar wells, where 
large Wadys and river-beds exist, indicating the 
periodical flow of great bodies of water through 
these lines of natural drainage, but which is gra- 
a evaporated or absorbed in the arid desert 
plains. 

On the western side of the line, in the valley of 
Gakdool, a range of sandstone rocks die out, dis- 
appearing with isolated fragments about 100 ft. in 
height, round which the line passes in tending 
more towards the southward, Just at the point 
where this change of direction takes place, one of 
the most picturesque portions of the country upon 
this section of the line is found. It is situated at 
the foot of these rock ranges ; the valley, as it gra- 
dually narrows up towards the wells of Gakdool, 
being seen, and the range towards the south leading 
in the direction of the wells of El Faar, the valley 
being also broken up with isolated rocks, whilst 
around, every species of mimosa is found, and indi- 
genous shrubs, grasses, and plants cover the ground. 
We shall publish a sketch of this spot in our next 
number, pressure of space preventing us from doing 
so this week. 

Quitting this fertile place, the line continues to 
ascend, passing through sandstone rock, quartz 
boulders, and granite, with masses of conglomerate, 
but entirely devoid of vegetation. For about seven 
miles further the line follows the same southerly 
direction, rising with easy gradients, and passing 
through sandstone rock, black ballast, and con- 
glomerate boulders, but for the most part the 
ground is covered with a sandy deposit, producing 
Sabas grass and mimosa. During the next eight 
miles, the railway runs through a somewhat similar 
ground, partly covered with volcanic débris, and at 
first over soil just able to produce vegetation, but 
which afterwards gives way to hard gravelly sand, 
sun-baked, and cracked in all directions by the weight 
of passing camels. At the end of this eight miles 
—the 494th mile from Wady Halfa—the remark- 
able conical rock of sandstone, called Jebel-el-Noos, 
is first seen. This hill serves as a prominent and 
striking landmark, but the railway does not reach 
it until the 500th mile. Before this the line rises, 
and enters a tract where much drift-sand prevails, 
which, often obliterating all traces of the beaten 
camel tracks, renders Jebel-el-Noos an invaluable 
landmark. On the western side, sandstone rocks 
crop up from the surface, forming continuous ridges 
100 ft. high, and smaller isolated hills, close to 
which the line passes, and continues to rise gently 
until Jebel-el-Noos is left behind about half a mile 
to the east, and a valley is approached in which 
drift-sand becomes heavier, but where trees and 
grass grow abundantly ; on either side, however, the 
aspect of the ground is most forbidding, the rock sur- 
rounding the valley, seen from an elevation, having 
the appearance of a troubled stony sea. ‘The drift- 
sand continues in the valley only for a distance of 
about. three miles. Some distance from Jebel-el- 
Noos, another remarkable desert beacon is seen, 
and is known to the Arabs at Jebel-el-Sergam, or 
Saddle Hill. After deviating somewhat to the 
east and west through the valley, the line again 
follows the ruling course of a few degrees east of 
south, sandstone cropping up all around, while a 
number of black conical hills are seen with coarse 
ass growing in the lower levels. The summit 
level of the line is passed during the next 5} miles, 
the exact point where it occurs being 507 miles 
from Wady Halfa, and the height only 79.30 ft. 
above rail level at that place. The steepest gradients 
in this division occur at this spot, where for short 
distances 1 in 70 and ] in 100 areemployed. After 
crossing a grass-grown Wady that partially drains a 
range of hills on the west, Jebel-el-Sergam, the 
landmark already mentioned, is passed, the line 
leaving it about a quarter of a mile to the eastward. 
The ranges of hills east and west gradually dis- 
appear here, affording an opportunity for the adop- 
tion of easy falling gradients, which are continued 
as far as 84 miles from the summit level. _ 

The valley around Jebel-el-Sergam is fertile, con- 
taining much grass and groups of trees ; as it affords 
good pasturage for camels, it is always selected as 
a resting place when the traveller cannot reach the 
nearest wells. A few miles beyond the summit 
level another Wady is met, which the line crosses ; 
this Wady drains the southern side of the range of 
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hills just spoken of, and is about a mile in width, 
being well covered with trees and ; the 
drainage runs, as in the one before mentioned, from 
west to east, but the water is quickly evaporated and 
absorbed by the sand. For the next 12 or 13 miles 
the line runs through the district of Omit Handll. 
On first entering this district the railway turns 
slightly to the west, and passes round the foot of 
the southern range of hills, which after extending 
for several miles here die out, leaving beyond them 
much broken sandstone and loose rock. This is 


followed by another stretch of sand, over which the | 
line runs in a straight line for 3 or 4 miles, until it | 
able country, in which grass and | 


enters a more 
trees are plentiful, and reaches a Wady draining 


a 


of 1 in 75 over the rising, and 1 in 70 over the 
falling ground were adopted; the sharpest curves 
(a quarter of a mile radius) upon this division were 
here introduced in three places, elsewhere upon this 
length the most sharpest being half a mile radius. 
After crowning a ridge of black porphyry and 
sandstone rock, the line takes a somewhat more 
easterly direction, and falls gently, the ground 
being favourable, and consisting of a plateau of 
sandstone rock covered with large black boulders. 
On the west lies a Wady, which drains a part of the 
western side of the hills. This Wady runs in a 
southerly direction at the foot of the plateau, and 
is thickly covered with grass, but not many trees. 
It is crossed by the proposed line in a somewhat 


— 


showed again that the camel track 

available route, and this, which goes to El be aly 
meh, is followed with but few deviations, _, 
point about 530 miles from Wady Halfa it waste 
cided to run straight for Shendy, passing for ‘s 
distance over a plain very similar to those pre 
described, covered with sand and black boulde : 
and succeeded by a more favourable district, which is 
during the heavy rains, capable of cultivation . a 
little further occur the wells of Shebaet, about At 
miles to the west of the railway, which finally Pe 
minates its course in the west bank of the river 
Nile, opposite Shendy, 552 miles from the northern 





terminus of Wady Halfa. El Metemmeh, lyi 
3 miles to the south, is the town where k pen 





a Ww 


__ 


SKETCH IN THE BAHIUDA DESERT, NEAB THE WELLS OF ABOU HALFA. 


some extensive hills running east and west, which 
is the direction taken by the Wady itself. At this 
part of the line lies are very numerous, the 
country between Jebel-el-Sergam and the wells of 
Abou Deleah containing perhaps the greatest num- 
ber. After passing the Wady, the nature of the 
ground rendered it advisable to try several alter- 
native routes for the line, but it was ultimateiy 
found that the camel track, with some few excep- 
tions, offered the greatest advantages, and gradients 





easterly direction, and it then runs parallel to | route ends, and standing near the wes 


it, and within a few hundred yards on the west 
bank, over a sandy deposit and black shingle. In 
the Wady bed are situated the wells of Abou 
Deleah, into the desert of which name the line now 
enters, near the course of a valley well covered 
with -_ and trees, but following the sidelong 
ground of some extensive ite and hyry hills, 
the lowest ridges of which afford an ihe gra- 
dients. Very careful examination at this point 





t bank of the 


Nile, is separated from the desert by 4 low line © 
hills. A considerable tract of fertile land, dividing 
the town from the river, is occasionally inundat 
during the season of floods. El Metemmeh con- 
tains about®3000 inhabitants, and owhs 4 et 
and dervish ; although possessing a bazaar, & mark® 
is held here twice a week, where an abundant sup 
ply of all native preducts is to be obtained. 
(To be continued.) 
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THE PEAT QUESTION. 
To THe Epirok or EnGingeRine. 


siz,—It is astonishing that after all the attempts that 
have been made to convert peat profitably into fuel, the ex- 

‘once should have been so entirely lost as to render it 

ible to brin forward a machine which is said to have 
solved the difficulty all at once. If it were only required to 
break up the fibre of the peat, or to macerate it, or reduce it 
to pulp, and then press the material through an orifice of any 
iven shape, the business would be simple enough. The 
a) pug mill would answer the purpose ; and, indeed, it 
has been so used over and over again. Leavitt, of Boston, 
and Schlickeysen, of Berlin, among others, constructed 
machines, and so dealt with peat years ago. Weber, in 
Munich, has done so likewise with horizontal machines ; and, 
in fact, any sausage machine will mince and deliver peat with 
as much or more ease than meat, inasmuch as peat is a 
more tender material. I have myself constructed a machine 
which thus disposes of peat perfectly, and without liability 
to get out of order from the wood and small stones which 
are always met with in bogs. It is not, therefore, any 
mechanism that is likely to convert crude peat into high-class 
fuel. Those who purchase machines with any such expecta- 
tion are certain to find themselves deceived. They may see 
a machine at work on the premises of a machine maker, and 
may take his word for the value of peat as fuel compared 
with coal, as to the amount of moisture it contains, and the 
time it takes for drying ; but they are not told that peat is a 
widely variable substance, that what is true of one specimen 
js not true of another, and that it is of different qualities in 
different parts and depths of the same bog; nor of the 
facility with which it may be dugin one district, and the 
difficulty in other. They buya machine, and when they get 
it to their own bog and set it to work, they quickly discover 
their mistake, and begin to rail at those enthusiastic inventors 
whose acquaintance with peat has been limited to the fact 
that it is soft spongy vegetable matter which when dry will 
burn. 

With your permission it may not be out of place to make 
a few remarks on the true character of peat, and so prevent 
gentlemen oy 9 er a wonderful per oe ps from suppos- 
ing it eapable of effecting any sort of radical transformation, 
= lending - names to an advertisement which can 
only issue in disappointment. 

And first I may observe that the statement as to the 
amount of water in peat requires revision. In your article 
on Clayton’s machine it is said to be from 60 to 75 per cent. 
Now L happened to receive a sample of the t, whereof 
30 tons were sent from Huddersfield to London for treat- 
ment—sent by the same gentleman at the same time for 
analysis. It contained 89 per cent. of water, instead of 60 to 
75 per cent., which makes the following difference: In the 
case of 60 per cent. there remains 40 per cent. of dry peat, or 
in the case of 75 per cent. there remains 26 per cent. But 
air-dried peat contains generally about 25 per cent. of water, 
wo this added to each figure gives, in the first instance, 50 tons, 
and in the second, 31.25 tons. Inasmuch, however, as the 
true figure is 89 per cent., it follows that only 11 tons of 
perfectly dry peat remain, and only 13.75 tons of air-dried 
peat, which, as said, retains 25 per cent. of water. Nor was 
the sample an exceptionally wet peat, but on the contrary it 
eahibited a fair average of the moisture contained in peat. 
~~ it cannot be doubted that a producer of peat fuel would 

greatly disappointed when he discovered that out of 
31.26 tons he only got 13.75, and that for that quantity he 
ee aes, _ minus perhaps the royalty due 
e machine. 

Pn Clayton states that his machine will dispose of from 
to 100 tons per day of crude peat, which is a very vague 
estimate, and can hardly satisfy any one who intends to 
+ ccm a ae aa To be - the _ side, let 
p @ machine turns out 60 tons daily, which 

woul ic according to Mr. Clayton’s respective ienshen, 
835 ton, tons, or say 19 tons ; or according to my estimate 
40 tons, because 100 : 13.7560 : 8.25. Butif the 60 tons 
yielding, say, 19 tons, cost 6s. per ton, then there is no 
— why the same 60 tons, yielding only 8.25 tons, should 
a roy since it is not the dry peat which gives the trouble, 
med too aed ne Se 
per ton, that is, 5 x 19=95s.. W Sas'te to clang thea thake 
tone » 9X 19= 95s. Wherefore it is clear that some 
converted into bricks, yielding when dry 8.26 tons, 


will cost the same total, and therefore a =11.5ls., exclu- 
25 


tive of the inv : 
tactuna’e — royalty of 1s. per ton, and the manu- 
‘ —— point neglected in the estimates of peat as fuel is 
ae + ae two tons are no more than equal to one 
a ienes. t is sometimes urged that by compression it 
ont mek Ome as coal. No doubt it cav, but it isa 
doe e suppose that its calorific value is thereby 
~ at of coal, Charcoal and coke are not nearly so 
diet hn? and yet they yield a greater number of units 
tal fo b oe the density of a material, but the carbon 
Ging — gen therein, which is the measure of the heat- 
oa * ew The experiments of Dulong have shown that 
damon 2 carbon, combined with the necessary quantity 
by Ben, develops 12906 units of heat ; and one pound of 
debe Sailr Y combined, yields 62535 units; it being 
=e rm t the unit of heat is the amount of heat neces- 
ee as one pound of water 1° Fahr. 
048 


~ ts natural state of dryness contains .464 carbon, 


C units 
“oe i oe 64x 12906-=5988 
Werogen (8-25) ws 017 62535=11638 


) and .248 oxygen, therefore 


7151 


Coal, we 
by Plavfas from the Government experiments conducted 
pr end De la Beche, as a tnetes eeu seventeen dif- 








ferent kinds of English, Scotch, and Welsh coals, to contain 
carbon .812, hydrogen .048, oxygen .054, therefore 


units. 
Carbon oe 812 x 12906= 10480 
Hydrogen (o18- - )~ 041 62535—= 2564 





13044 

But air-dried peat contains from 25 to 30 per cent. of 
water; and taking the water at 25 per cent., it is obvious 
that the evaporation of so much at the expense of the re- 
maining 75 per cent. of fuel involves the deduction of an 
equivalent in heat-giving units from the 7151, that is to 
say the water 62 per cent.—(1178—62) x .25=279 units, con- 
sequently 7151 -279=6872. 

Therefore, peat compared with coal yields only a little 
more than half the number of units of heat, at best, because 
it is not uncommon to meet with inferior qualities which 
contain 30 and even less per cent. of carbon. No doubt 
statements are made very freely about peat being as good as 
coal, and even better, but there is no getting over the fact 
that peat only contains half as much carbon as coal, and that 
it is on carbon that the calorific value of a fuel depends. 
The disadvantage is obvious; not only have we to produce 
2 tons of the one for | ton of the vther, but also to transport 
that quantity from the place of manufacture to that of con- 
sumption. e have to fill two carts or two railway trucks, 
to pay for its conveyance, in short, to pay twice where we 
pay once in the case of coal. Suppose for instance peat 
could be produced at 5s. per ton and the transfers to a given 
place were 2s. 6d. Then the quantity of peat to be equal to 
coal would come to 10s. and transport 5s.=15s., indepen- 
dently of the profit to the producer, and the royalty of the in- 
ventor. 

The time given for the drying of peat also requires correc- 
tion. Eighteen days, as stated in your article on Clayton's 
machine, is the truth under most favourable circumstances, 
but these favourable circumstances only occur between the 
Ist of May and the end of July ; and if there is frequent wet 
weather, which in this country is not unusual, it will take 
three or four weeks. In the earlier and later months, drying 
occupies five or six weeks. If the peat has to be dried under 
cover an outlay of capital is necessary for sheds, and the con- 
veyance of the peat to the sheds still further increases ex- 
penses. 

Again, as to the different qualities of peat. It is spoken 
of as if it were a uniform substance all over the country, when 
a little knowledge of facts would prove that it varies accord- 
ingly to locality, the age and vegetation of which it is formed, 
and ranges in specific gravity from .8 to 8.0 when dry. How 
this affects the cost of production may appear from a simple 
calculation. Most sorts of peat after maceration, mouldin 
and drying, vary in specific gravity from .50 to 1.00. That is 
to say, 60 tons of crude peat will, in one case, yield half the 
weight of dry peat of another. In fact, it may vary a good 
deal more, owing to the variety of materials that occur in its 
composition. In t there is more or less earthy ad- 
mixturé. It is met with containing as little as 1.5 per 
cent. to 35 per cent., and even more. It is’ obvious that if 
carbon be what yields heat the more of it a given quantity of 
peat contains the better; and if it contains one-third of in- 
combustible matter, we have so much less heat as we have 
more mineral matter. 

Of these and other matters which bear upon the peat 
question nothing is said by the inventors of peat machines, 
and for obvious reasons, of which ignorance is the most 
prominent. It is much to be regretted that enterprise is so 
uncrupulously misdirected. In England, Ireland, or Scot- 
land it is impossible for peat to compete with coal in the open 
market, with or without the aid of machinery. Converted 
into charcoal it has, however, much better prospects; and if 
you will kindly allow me I shall endeavour to convince you and 
the readers of your esteemed journal that it is so. 

I am, Bir, yours obediently, 
T. Haun DancuELt. 

Vale Hall, Horwich, Lancashire. 








OXIDE DRY BOTTOMS. 
To tHe Epitor or ENGINEERING. 

S1r,—The interest that all ironmakers take in anything 
pertaining to their craft, must be my excuse for seeking to 
occupy @ portion of your valuable space with a few remarks 
on the last “ meteor” that has burst over the Cleveland Dis- 
trict, viz., “ Oxide Dry Bottoms.” 

The paper read at the Cleveland Institute fails to establish 
any difference in the distinction claimed as existing between 
‘oxide dry” and “cinder bottoms,” beyond removing the 
liquid cinder from the charge, which I hold to be highly im- 

litic. 

The bed of both furnaces is composed of dry oxide ; whether 
it be in lumps, or pulverised, or is collected in its liquid state 
in a pan, the composition of the mass on which the charge 
reposes is substantially the same. 

The matter has been treated as though some special virtue 
attached to the ore being used in a granulated form; but this 
only facilitates the forming of a sloping surface, a condition 
not indispensable in furnaces, and, I believe, a positive evil 
in oxide ren as it carries off from the vicinity of the 
work an important aid to the heating power of the furnace. 

Cinder left in a liquid condition around the charges of 
cinder bottom is said to oxidise that portion of the charge 
submerged, deteriorate the iron, and by long exposure to heat, 
impoverish the fettling. 

L. The average waste is not more below than above the 
cinder ; this I have ascertained from heats varying from 
10 ewt. to, 20 tons. 

2. The iron is notin the least affected by the presence of 
cinder; save the inappreciable oxidation, its quality is not 
impaired. I cans for iron that has been twelve hours 
sunk in a bath of liquid cinder, and a furnace at its highest 
temperature. 





3. As the cinder is drawn off within a few minutes of its 
creation, it is mere moonshine to say it is impoverished. 

I therefore deny the existence of what has been held up as 
evils in the cinder bottom, and repudiate the assumption that 
they furnish evidence of special virtue in “ dry bottoms.” 

_ The chief object of this new scheme is the utilisation of the 
— cin ore flowing from the various stages reach- 
to the bars or plates, a penalty that science and ingenuit 

has as yet failed us to selahe.” eta 

Now as oxide or cinder bottoms are in very common use 
for the preliminary or roughing operations, and the resulting 
cinder used as fettling, it is only as a substitute for the re- 
anne furnaces of finishing mills that they have any special 
value. 

It cannot be denied that sand bottoms are undesirable. 
But so is oxidation ; and they are retained on the principle, 
‘What cannot be cured must be endured.” The question is, 
will the proposed expedient perform the work with equal 
ae. oe the cinder hitherto lost as the profit of the 
change 

Ten or twelve hundredweight of cinder per shift is not a 
powerful attraction, when it involves the giving up of past 
experience, and rests its claims on disputable and dangerous 
grounds. The reputed yield of cinder is simply monstrous ; 
it shows an excess due to some disaster whieh does not credit 
the reputed experience of some of the speakers in “ cinder 
bottoms.” Two hundredweight of cinder per ton of iron heated 
is a fair yield, and should not be exceeded, and it need not vary, 
whether your heats be large or small, 

“Sand bottoms” have the great merit of heating iron with 
a uniformity that renders the manipulation of masses simple, 
and certain qualities that will constitute a formidable opposi- 
tion to change. And though the banishment of sand on 
the manufacture of iron would be agreeably hailed by the 
trade, I am certain its exile will not be im by the 
agency of oxide damp or dry. The fact that it is the practice 
now to raise the piles from “ dry oxide bottoms” with bricks 
is ens ae that the days of sand bottoms are not 
even numbered. 

As there is nothing new that is true in “oxide dry 
bottoms,” why are not cinder bottoms worked dry? The 
answer to this may account for the superabundance of 


fettling got out of t furnaces. 

Why do furnacemen working “ cinder bottoms” lose their 
temper when they lose their cinder, even though over the 
fore-plate, where no further harm can follow ? cause the 


action of the furnace is restrained, its temperature is checked, 
and which can only be restored at the cost of additional fuel, 
and a further excess of oxidation, or, as some may call it, a 
larger supply of good fettling. It is because a dry furnace 
is slow an sluggish, and the 30 per cent. excess of cinder 
reported as saved is a fair estimate of the additional waste I 
should expect from reverting to the use of dry bottoms. 

There is a reciprocal action betwéen the liquid cinder and 
the incandescent gases that promotes economy in fuel and 
oxidation that is not taken into account, and is best known 
to those who have had to deal with large furnaces of refrac- 
tory fire-stone and most difficult to- glaze. Draw off the 
cinder and you neutralise that reciprocal action to the cost of 
your material. I fail to realise where the great profit is to 
ensue if sand is substituted by oxide. Two ewt. of oxide saved 
on one ton of iron heated, is a mild incentive to change, 
especially when such change may be purchased by risks that 
will bring more of the charge from the tapping hole, and 
less from the door. And the merit that is due to substitut- 
ing the scrap ball of the puddler with the oxide of a mill 
charge is of much the same value as paying your tailor’s bill 
= your rent; it is a residue of heated iron, get ithow you 
will. 

It is a scheme in which the sources of profit are somewhat 
delusive, and the substance may be sacrificed to the shadow. 
If successful it does not seem to offer a gain of more than 
about 2s. per ton, but I am inclined to regard the disadvan- 
tage of “ oxide dry bottoms” as involving a positive loss that 
the saving in oxide cannot cover. 

Some doubt was expressed at the meeting as to whether 
the “patent” would hold; I have no doubt about it. The 
only thing that cannot hold under the existing law is an 
‘ inventor.” 

Every species of applied experience, whether new or old, if 
it has the virtue of accident in not being patented before, 
will, with the help of money, find support. The faith in the 
“ patent laws” is as fervid as it was wont to be in the “ philo- 
sopher’s stone,” and not less deceptive. A royal commission 
into the claims of inventors would shiver reputations and set 
new faces on old pedestals. But I think the claim to “oxide 
dry bottoms” will not be disputed; but if they should be it 
will, I think, be on the grounds that they do not differ in 
any essential point from cinder bottoms, except in the treat- 
ment of the cinder, which I think is quite optional but not 
likely to be followed. 





I am, Sir, yours obediently, 
CYCLoPs. 








Lasovr 1x New Sovrn Waxzs.—A strike of colliers at 
Newcastle, in New South Wales, has been brought to a close 
after having lasted about a month. After many meetings of 
masters and men, and conferences between delegates from the 
two parties, the men agreed to resume work for 1878 at 10} 
hours per day, and from January 1, 1874, at 10 hours per 
day, arrangements in other respects to remain unaltered. 
The conditions of the men were accepted by the masters 
February 6, and work was resumed. A strike has occurred 
—and was still pending when the last mail left Sydney—at 
the Mount Keira Co! , in New South Wales, in con- 
sequence of a reduction in the miners’ wages. During the 
strike at Newcastle the miners’ wages were raised at the 
Bulli and Mount Keira Collieries, in order to induce them to 
work steadily. When the strike ceased at eens the 
demand not ming so urgent notice was given to the men 
at Keira that their wages would be reduced, and this led to 
the strike. 7 
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STEAM ON COMMON ROADS. 





(Continued from page 254.) 
Street Tramway L ti r Pi Traffic. 
Many means had been p’ for propelling street cars, 
and several of these, such as com d air, ia, and 





v alr, ] 
carbonic acid had been actually tried; but although each of 
these or other plans had been made to perform the functions 
for which they were designed, and might even be useful under 

ptional cir t , it might be taken for granted that 
the usual means of working street tramways by mechanical 
power would be by ordinary steam engines made and espe- 
cially adapted to the street traffic. 

It was stated that there were only two feasible ways of 
applying steam power to tramways: 1, by means of a self- 
contained steam car, running upon four or more wheels, 
and, 2, by a detached engine eating one or more cars. 

The first of these systems had been successfully adopted 
on some lines in America, but it had the objection that the 
oy me did not like to be in such close proximity to the 

iler, and if it were generally adopted the existing tram- 
way company must purchase entirely new rolling stock. 
This principle of construction had, however, the advantage in 
ascending heavy inclines, that the whole weight of the car, 
engine, and ngers could be utilised for adhesion. 

he second system permitted the use of all the existin 
rolling stock of the present horse tramway companies, wit 
but little alteration, besides being more in accordance with 
the principle adopted on railways, and generally approved 
of by the pene ree Pimms 

It appeared to the author that one of the best street tram- 
way locomotives yet proposed was that designed by Mr. 
Leonard J. Todd. 1t was, however, only intended for light 
traffic. The double cylinders, guides, crankshaft, and gear- 
ing were placed in a close box on the top of the boiler. The 
driving wheels were of the Mansell construction, 6 ft. in 
diameter, and fitted with steel tyres. The engine, when 
drawing a single 5 ny car, was calculated to give an 
effective power of 12 horse power, and weighed, when loaded, 
about 3} tons. A silent blowing fan of an ingenious con- 
struction driven by the exhaust steam was placed in com- 
munication with a close ash-pan. This apparatus besides 
being silent was also self-acting, starting and stopping with 
the engine. When going up an incline the back pressure in- 
cre and the fan ran fast; when going down hill, the 
steam being almost shut off, the speed of the fan was very 
much reduced, and the blast in the firebox diminished. 


Road Locomotives for the Conveyance of Goods. 
Many engines had been designed for this purpose, but up 
to the present time few have been used solely for this pur- 
in England, in consequence of the present state of the 
d Locomotive Act, and the difficulties which were always 
attendant upon the manipulation of a train of wagons on a 
common road, when it was necessary to uncouple them, or 
to shunt, or, in fact, to carry out any of the various operations 
which are always more or less attendant upon the manage- 
ment of several wagons coupled together, except they run 
upon an iron rail or tramway. 
The cost of haulage by steam as reckoned in the following 
Table, may be considered as approximately correct : 
Horses on common roads 6d. to 12d. per ton per mile. 





Steam ... ‘ we Sh w - 
Horses on tramway, if 
nearly level ... ov 23d. ,, 8d. - 


Steam ontramway .., jd. ,, 2d. 9 
Steam on railway aa. » 14, - 

Boydell’s engine, manufactured by Charles Burrell, of 
Thetiord, the “Steam Elephant,” by Taylor, of Birkenhead, 
and some locomotives by Tennant, of Leith, were amongst 
the earliest goods engines used in this country; but although 
they possessed great tractive powers, they were all too heavy 
and cumbersome to be used economically, and the wear and 
tear was found to be very great. 

Messrs. Aveling and Porter, of Rochester, designed one of 
the most successful goods engines, about ten years ago, and 
several of them were at work in this country, although a 
larger number had been exported to foreign countries. 

n the autumn of last year a trial was made with one of 
Messrs. Aveling and Porter’s engines in America, by Pro- 
fessor Thurston, who, in an interesting paper read before the 
Polytechnic Club of the American Institute, gave the follow- 
ing abstract of his experiments: “ The expense account, 
when doing heavy work on the common road, under the 
described conditions, by steam power, is less than 25 per 
centum of the average cost of horse power, as deduced from 
the total expense of auch power in New York State; while, 
it we take for comparison the lowest estimate that we can 
find data for in our whole country, we still find the cost of 
steam power to be but 29 per cent. of the expense of horses. 
We may state the fact in another way, a steam traction en- 
gine, capable of doing the work of 25 horses, may be pur- 
chased and worked at as little expense asa team of six or 
eight horses.” 

he late Mr. R. W. Thomson, of Edinburgh, also con- 
structed an entirely novel form of road locomotive, which he 
designated by the name of “road steamer,” and he was cer- 
tainly the first to reduce the weight of the traction engine, 
and to introduce several material improvements which, when 
modified by experience, would be found beneficial to the 
pro; of steam locomotion on common roads. Mr. Thom- 
son's engines were easy to manage, and were able to draw a 
1 amount in proportion to their weight, owing to the in- 
troduction of india-rubber t on the driving wheels, and 
considering the speed at which these engines could run, the 
machinery was kept in better order through the elasticity of 
the india-rubber acting as a spring, than in any other system 
yet adopted. 

Messrs. J. Fowler and Co., of Leeds, whose firm was well 
known in connexion with the steam plough, had also devoted 
much attention to locomotives for common roads, and their 


for the purposes of heavy traffic. Several of these 


transporting coals, minerals, &c., and one of them, fitted with 
india-rubber wheels, had been continuously at work for some 
time over paved roads and heavy inclines, in the neighbour- 
hood of Bradford, at a cost of 44d. per ton per mile, or 11d. 
per ton the whole distance of 24 miles, which would have 
cost, with horses, 2s. 6d. 

Steam Road Rollers. 

These have only been brought into use in England during 
the last few years, although they have been employed in 
Paris since the year 1864. 

The rollers hitherto made by Messrs. Aveling and Porter, 
and generally in use in England, were those weighing about 
15 to 20 tons, with driving wheels respectively of 5 ft. and 
5} ft. in diameter. 

The working expenses might be calculated at about 15s. 
per diem, and the number of square — rolled for the above 
sum will average 2000 per diem, but, of course, much de- 
pends upon the state of the material to be operated upon. 
An average of from 10 to 12 yards may be rolled and con- 
solidated for one penny. 

After several years’ experience with the road rollers 
hitherto constructed, Mr. Aveling discovered that they were 
rather too heavy for making new roads, and too broad for 
narrow or crooked places, in addition to which they were not 
well adapted for haulage, which was an important feature in 
the economy of road construction by steam power. He 
therefore designed a new road roller, which somewhat re- 
sembled one of his traction engines, with the driving wheels 
converted into rollers, and the space between them covered 
by a pair of front rollers which also act as steering wheels. 
These front rollers were made conical or dished, in order 
that on the und line they may be close together, while 
above their A. - there is a space for a vertical shaft, which 
serves as a support for the front of the boiler. To the ex- 
tremities of this axle a forked or saddle piece was attached, 
to act as a guide for the steering chains, and these chains 

sed rearwards to a transverse roller, which was acted upon 
y a worm and pinion connected with the steersman’s wheel. 
By keeping the driving wheels behind instead of in front, as 
in the engines previously described, the greatest bite was 
obtained in ascending inclines and going over soft places. 
Besides being capable of hauling trucks, this engine was 
furnished with a Soles, and could be used for driving a 
Blake’s stone-breaker, or any other machinery connected 
with road-making. The weight of the engine was about 
8 tons, and the nominal power 5 HP. 

In Paris the “ Gellerat” system of steam roller had been 
employed, which differed materially from that designed by 
Mr. Aveling, in the position of the rollers; they were 3 ft. 
11 in. in diameter, and 4 ft. 7 in. wide, and placed under the 
frame upon which the boiler was — , and connected 
to the engine, which was placed on the top of the boiler by 
means of pitched chains. On the side of the engine where 
the attachment was made with the crankshaft, the axles 
turned in radial boxes, fixed to horn plates, similar to an 
ordinary locomotive, whilst on the other side the axle boxes 
were free to move backwards and forwards, sliding ‘on the 
frame of the engine, and connected together by a rod, with a 
male and female screw, worked from the footplate by a 
vertical shaft, connected by bevel wheels with the steersman’s 
handle. When the engine moved in a straight line the axles 
were kept parallel, but when necessary to turn a corner the 
centres on one side were drawn together, and, consequently, 
the rollers acted like a double steering wheel, turning the 
engine in a very small space. 

‘rom the reports of the road surveyors in Paris, it ap- 
peared that the cost of steam road rolling was estimated at 
7d. per ton per mile; whilst horse rolling was usually con- 
tracted for at the rate of 14d. per ton per mile. 

(To be continued.) 


THE EAST RIVER BRIDGE, NEW YORK, 
(Continued from page 255.) 
Quicksand. 

Wuen the quicksand was fairly entered upon, it was found 
that the dredge buckets no longer operated to any advantage. 
This sand, in combination with small stones and boulders, 
will compact to a mass as hard as rock, which cannot be 
penetrated by the teeth of a bucket, and even the point of a 
crowbar can scarcely be driven into it. 

Some slight relief was experienced by the use of a hose 
under the shaft to stir up the material, but even then the 
sand was so fine as to escape through the crevice in the 
buckets. 

The sand pipes became henceforth the sole reliance, and 
answered admirably, until the coarse gravel and stones be- 
came so plentiful as. to choke the ends of the pipes, making 
it necessary to stop for a moment to remove the stone. 

The work of the last 10ft., from 68 to 78, was, on this 
account, very tedious and slow. Previous to this the progress 
had, at times, averaged 1 ft. per day of sixteen hours, im- 
plying the removal of 650 y per day, but toward the end 
this rate decreased to 1 or 2 ft. per week. 


Cutting Off the Water Shafts. 

Ata depth of 68 ft. a number of boulders were encountered 
under one water shaft, too large to be moved either by the 
dredge or by outside appliances. It therefore became 
necessary to cap the shaft and blow out the water, similar to 
the operation so frequently performed in Brooklyn. On top 
of the cast-iron cap was placed one of the old air locks, so 
as to afford access into the shaft thereafter. 

After the water was blown out and boulders removed, the 
shaft was cut off near the roof of the air chamber. The same 
process was repeated with the other shaft. During this time 
the caisson was kept from sinking by banking up the frames 
and edges with earth. 

The air —— against the caps of the shafts was 133 tons. 
The individual section had been tested to twice this pressure 
before, but by way of precaution an additional weight 
of 60 tons was placed on them. 
water are used, it is absolutely necessary to 








ono tumlid Cy gae = ‘or Rocks. 

a depth o' . soundi were begun j : 
chamber for the location of bed po by means eon - 
rod, 10 ft, long, driven in by sledges. peated 

A trial was made to sound by means of a pipe and 
jet, but was abandoned on account of the numerous hr 

hese probings were carried on daily for a month, until 
clear idea of the form and depth of bed rock was attained, y 

The surface was evidently very irregular, com of 
alternate projections and depressions, the extreme diffe 
in elevations encountered being 16 ft., and occurring chief 
along the water edge. Throughout the central portion, in 
ever, and covering at least two-thirds of the entire area 
the irregularities were much less, amounting to only 8 or 4ft 
in a length of 160 ft., and width of about 75 ft. : 

The caisson would apparently settle on a broken ridge of 
rock, running diagonally from one corner to the other, and 
having a moderate dip of perhaps 5 ft. in the 100 toward 
the land ; but falling off very suddenly toward the east corner 
in number one chamber. 

With these facts before us, it was evident that it would be 
a matter of immense expense and great loss of time to 
blast down the rock to a comparatively level surface; but 
unless this was done, it would appear equally dangerous to 
| the caisson to rest on the rock at one end and not on the 
other. 

Fortunately one circumstance put a more favourable 
appearance upon the case, and that was that the top of the 
rock was found to be covered for a depth of 2 to 4 ft, bya 
layer of very compact material, so hard that it was next to 
impossible to drive in an iron rod: without battering it to 
pieces. 

Moreover, where the rock lay the lowest, this layer of hard 
material had its greatest thickness. 

It was good enough to found upon, or at any rate nearly 
as good as any concrete that could be put in place of it, 
In extent it covered fully three-fourths of the caisson, 
leaving a narrow strip of quicksand along the land edge, 
and a triangular portion over part of numbers one and six 
chambers. 

Since the lower line of quicksand sloped at the rate of 6 ft. 
in the 100, it became necessary to penetrate about 5 ft. into 
the hard ground on the water edge before the bottom of the 
quicksand was reached on the land side. The number of 
boulders found in it was very large, much greater than were 
found in the same space on the Brooklyn side. 

It was poe am | to rest the caisson on this material at 
a depth of 78 ft. The projecting peaks of bed rock which 
already made their appearance at 75 ft. were blasted down 
for some distance under the shoe, and covered with a foot of 
compressible earth. 

In number six chamber a trench was sunk through the re- 
maining quicksand under the edge, and filled with concrete 
to confine the portion remaining within; a task of no small 
difficulty, owing to the influx of water and sand. 

Any other small irregularities will be fully equalised by 
the great timber platform above. 


Bed Rock. 

The first spurs of bed rock were encountered at a depth of 
76 ft., under the shoe on the water side. It would seem that 
the caisson had been scraping along a vertical wall of rock 
for the previous 5 ft. at that spot. 

The rock is the ordinary gneiss found on Manhattan 
Island, with a dip almost vertical. No part of its surface shows 
the rounding action of water or ice. On the contrary, the 
outcrop is in the form of sharp thin ridges, with steep vertical 
sides occurring in parallel ranges. 

On such a bottom no sliding ean ever take place, no matter 
what the average slope might be. At 78 ft. the outcrop was 
struck in a number of places and blasted down a short dis- 
tance below the edge. A slight covering of soil gave the 
necessary amount of compressible material above these rocky 
points. ‘Nearly all of them occurred under the edge on the 
water side, a favourable circumstance, since the resultant of 
pressure is in that direction. 

No fresh water was found on the rock, but salt water en- 
tered upon a reduction of air pressure. 


Gas. 
The ordinary street gas has been the only agent used for 
illumination. ‘Sixty burners, divided among the six cham- 
bers, gave all the light required. The gas was burned under 
a pressure of 1 or 2Jb. in excess of the caisson pressure, a0 
was at all times uniform and plentiful in supply. ail 
A gas pump above forced the gas steadily into the rr 
below, and as the latter would fill with gas it raised the 
column of water in the tank above, where, at a certain | 
a float controlled the throttle-valve of the gas pump, = 
thus regulated the supply of gas within restricted limits—"e 
whole arrangement being self-actiog. __ ate be 
One interesting fact was observed which may possibly 
new, and that is, that in eompressed air all gas-lights — 
sensitive flames, answering to the stroke of a hammer on 
piece of iron, or even to tones of the voice. 
(To be continued.) 


SzpastoPot.—The works on the Sebastopol Railway a 
been making good progress of late. The earthworks — = 
line leading to the station, as also of a loop line — $ 
the former with the post road to Simpheropol are — ~ 
and the works of a branch line to the port, are stead! fl 
vancing. All along the railway as far as soon -¥ ~ 
contractors and their men are busy. Between Be os 
Simpheropol, both the earthworks and the masonry 
nearly finished, and three tunnels between the — The 
and Tehernaya are being actively proceeded with. 
entire line between Sebastopol and Simpheropol is ex; we 
to be ready for traffic by the close of the present ore im 
spective of the railway, the inhabitants of Se aoe 
gradually awakening from their long torpor. me 
which have remai in ruins since the siege are et 
built, and two new hotels and a couple of restauran 














— engine might be considered as one of the best yet 
engines were employed in Yorkshire and elsewhere, for 


make provisions for capping them. 





recently been opened, 
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STORING PETROLEUM. 

Ix the last report of the Scientific and Industrial 
“tw of Marseilles we find a very interesting 
«Qn the Combustion of the Products of 
Peroleum,” written by M. Barret, engineer to the 
dock company of that city. The questions treated 
are of great practical importace, and the paper is 
of sufficient value for a somewhat detailed notice, 
Barret has not treated the question of petroleum 
y, but has only considered the dangers at- 
tending its use and the means of preventing, or at 
least of lessening them. He divides his subject 

into the following points : 7 
1. The degrees of inflammability of raw petro- 
leum, of refined petroleum, and of its more volatile 


ils. me 
2 9. The conditions of a mass of ignited petroleum 
when stationary, or in movement, and in water or 


d. 

ort the barrels and cases filled with petroleum 
ex to the action of fire do or do not explode. 

4, In what manner—one case being ignited—the 
fire spreads among others that may be lying in store 
or on the quays. 

5. The probable progress of a fire on board a 
vessel laden with petroleum either in barrels or 


cages. 

6. The different means employed to protect ports 
from fire, and the various and best ways of ware- 
housing the petroleum. 

The experiments that have been made to de- 
termine the degrees of inflammability of different 
sorts of petroleum are too varied to notice here. 
M. Barret, however, concludes from these ex- 
periments that if a spark falls on the drops of 
refined oil, spilt on the floor of a warehouse, or 
the quays of a harbour, they would ignite at a very 
low temperature, and in a short time the fire would 
communicate with all the barrels in the vicinity. 
Another source of danger exists in the vapours 
which arise from the raw petroleum and the refined 
oils when they are placed in vessels not entirely 
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filled. The blending of these vapours with the at- 
mospheric air contained in the empty space takes 
place if they come into contact with a spark, and an 
explosion ensues, powerful enough to break the vessel 
if it is made of a light material. This is frequently 
seen with glass lamps. ‘The result of all experi- 
ments has shown that it is far safer to keep lamps 
and other receptacles for petroleum constantly full, 
thus avoiding explosions and the waste occasioned 
by evaporation. To demonstrate this effect in the 
case of a mass of petroleum placed in the hold of a 
steam vessel, the writer shows the apparatus repre- 
sented in the above sketch, Fig. 1, Thich shows a 
receptacle, R, communicating by pipes and cocks, 
the lower part with the sea, the upper part with the 
deck. When these cocks are open the water fills the 
vessel R, and the pipe C, to the level of the water- 
line of the ship. If then petroleum is poured into 
the pi , C, as the deck is much higher than the 
water-line, the petroleum will drive the water from 
the reservoir. ‘Che oil can be forced by a pump 
through pipe C, and asit drives out the water enters 
by the lower part, so that the receptacle, R, is con- 
stantly full. This apparatus, which the writer simply 
mentions without saying whether it has been practi- 
Sey tplied -F not, is based on the difference be- 
e specific i 

aeen P gravity of the petroleum and that 
ggitenter security would be gained by surrounding 
€ receptacle with a double casing and maintainin 

naan supply of water in the space between it ra 

© reservoir, 

A similar arrangement could be carried out in 
warehouses. The vessel, R, would in this case be 
ane by cylindrical metallic tanks placed 
hei _ y, the sea by a reservoir of water the same 

eight as the cylindrical tanks with which it would 
Seumunicate. The oil would be taken from the 
> part of the tanks, 
the aaeling then to the question of combustion, 
xperments made clearly showed the useless- 


ness of endeavouring to extinguish the flames when 
once they have broken out either on board a vessel 
or in a depét. The only precautionary measure to 
be taken is to isolate the petroleum as much as 
possible, and prevent the oil spreading on the water, 
or on the surface of the ground. For vessels this 
is effected by employing floating depéts or special 
basins, in warehouses by lodging the petroleum on 
the ground floor in order that any 1 may sink 
into the earth. But should the contents of the 
barrels or cases become ignited either on the 
wharves or in the yards of the depéts, a great por- 
tion may be saved by covering the Is with sand 
or damp earth. According to M. Barret it is 
necessary to have the ground level of the quays or 
storehouses beneath that of the storing places, so 
that the leakage from the casks, always very con- 
siderable in case of fire, should not spread on the 
surface, where the danger is most imminent. He is 
also of opinion that if a fire breaks out in a ship 
laden either with refined oils or with raw petroleum, 
the men on board employed in working the vessel 






































on board a large vessel laden with raw petroleum 
in barrels, and questions the prudence of sinking the 
ship if it be in dock. He thinks that the of 
water into the hold would be too great for the decks 
to resist the shock, and the ignited barrels would 
float on the surface of the water and set fire to other 
vessels, The burning of the Italian barque, Tre 
Fratelli, at Marseilles, on the 25th J: , 1872, 
which nearly occasioned the destruction of all the 
brag a Gent - port, a to confirm 
opinion. M. i, of Antwerp, roposed to 
substitute lindrical barrels of peer sien for the 
wooden s and tin cases now in general use; 
but M. Barret reports they are not so well calcu- 
lated to bear the shock and strain of transport and 
storage, and at the same time are not easily repaired. 
Should they be adopted, it would be necessary, from 
a commercial point of view, that the American 
merchants who send the petroleum should take the 
initiative in the matter. 
_The disastrous effects of fire on board ships laden 
with petroleum demand, as we stated above, that 
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are not in general exposed to the dangers of ex- 
plosions. Explosions will, however, take place 
should the fire spread both fore and aft ; the bulk- 
heads and planking would soon transmit heat to 
the barrels ; the vapours pouring out of the joints of 
the staves would fill the air, and a single spark 
from the burning wood would suffice to cause an 
explosion. M. Barret’s experiments have determined 
the degrees of volatility of the different sorts of 
petroleum, and have shown that unless the vessels 
containing the oil are perfectly tight serious results 
may arise from evaporation alone. Leakage is 
another source of danger, and the greatest care is 
necessary in the construction of the barrels or cases 
to prevent this. The inside of the barrels should be 
covered with a layer of isinglass; but even this does 
not entirely prevent leakage. Tin cases, however, 
made of a prismatic form are perfectly air-tight. 

These should be enclosed in pairs within wooden 
boxes, and from their shape they can easily beatored, 
They are more costly than barrels, but the waste 
of oil is less, and their use is becoming general. 
Great care is required to keep them dry, otherwise, 
the thin metal rusts rapidly. Another advantage is 
that while a ship laden with petroleum in barrels 
can only carry 50 per cent. of oil in proportion to 
the size of its hold, one laden with cases can carry 60 








per cent, M. Barret examines the progress of fire 
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cial docksshould be setapart forthem. Suchdocks 
should be provided witha canal closed by gates. [thas 
also been proposed tomakeuse of aclosecistern placed 
at a considerable distance from the dock, into which, 
by means of subterranean canalisation, the oil, that 
otherwise would be wasted, should be carried from 
the burning vessel. By this means the fire might 
be reduced and a great part of the cargo saved, 
while even the burning oil, taken through a conduit 
deprived of air, would be cutingulanls and reach 
the cistern in a liquid state. Such a channel could 
be easily constructed along the wharves of a port. 
Rectangular floating depéts in wood or metal 
could also be made, each depét formed of four girders 
fastened together so as to form a right angle, the 
sides of which would be movable. e area of the 
depét would be sufficient to receive a ship, and its 
capacity such, that in case of fire, the burning liquid 
should be confined within the limits of the enclosing 
framework instead of spreadimg over the docks, 
The sketches Figs. 2 and 3 represent the transverse 
section of the girders forming such an enclosure, in 
one case being of iron, in the other of timber, and 
adapted for situations where the water would not 
be much disturbed. In the sections, the burning 
petroleum has, it is assumed, spread over the 
enclosed surface, on which it burns without escap- 





ing. 
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Referring now to magazines for storing the oil, | 
we have already described general principles, which 


ean, according to M. Barret, be applied so as to | 
preserve petroleum in perfect security, either on | 


shipboard or on land. We may now notice the 
means that have hitherto been employed to effect 
thisend, The first consists (so far as France is con- 
cerned) in storing the barrels and cases in tiers 
within ordinary magazines, according to the condi- 
tions prescribed by a decree of the President of the 
French Republic, dated 3lst January, 1872. By 


this law the magazines ought to be “built fireproof. | 


This is the arrangement adopted in the petroleum 
docks at Marseilles. But in a large number of 


— 
— 
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depéts built before the above-named decree, the 
materials employed are confbustible. M. Barret 
thinks that this presents no difficulty, and for 
two reasons, first, a short exposure to intense heat 
will destroy a so-called fireproof structure, and, 
secondly, because fires commence generally not with 
the building but in the petroleum itself. 

In the system recently noticed, we described a 
cistern in connexion with a dock, which would 
reduce the fire, localise it, avoid explosions, and 
save a part of the petroleum. The second way 
of stowage is to place the petroleum in metal tanks 
hermetically sealed, placed in stores similar to the 
first. Any leakage is thus avoided, but a double 
appliance is required for filling and emptying the 
barrels as, well as for the supplementary magazines, 
should they be empty. And in case of fire, both 
tanks.and oil would probably be destroyed. 

A third system, that of M. Ckiandi, an engineer of 
Marseilles, consists in making a stone reservoir in the 
ground, filling it with water, and placing in it a metal 
receiver similar to an ordinary gasholder, this being 
filled with petroleum instead of gas. The loss 
caused by leakage is avoided and all danger of fire 
removed ; but, as in the second system, a double ap- 

liance is required as well as stowage for the empty 
Cossate. Fig. 4 represents a transverse section of 
the Ckiandi apparatus. The fixed tank, which is 
either rectangular or circular, has on the upper part 
a cast-iron box, A, furnished with two pipes, one 
communicating with B, the charging pipe, the other 
with C, used for emptying the spanpeaale. 

The reservoir being filled with water and all air ex- 
cluded, the barrels are placed on the trench, D, com- 
municating by B, with the box, A. The petroleum 
flows into the reservoir and fills the upper part by 
expelling a corresponding quantity of water. When 
the level of the petroleum reaches a a, the receiver is 
full, ‘To withdraw the oil it is sufficient to close 
the cock, X, and to open Y, the oil being driven 
out by the pressure of the water contained in the 
reservoir. It must be remarked that the pressure 
on the sides of the reservoir is senmentienel only to 
the difference between the density of the water and 
the petroleum, but still this is considerable. 

As this apparatus requires that the same quantity 
of water should replace any oil withdrawn from the 
receiver, a high level reservoir is necessary. One of 
the greatest difficulties in this arrangement is that 
only one quality of oil, and that belonging only to one 
owner, can be placed in each receiver, consequently 
a large number would be needed, though perhaps 
most of them would be only partially filled, 

Thefourth mode of stowage doesnot appear to have 
been put in practice on a large scale. M. Gossi has 
also pro submerging -he barrels in fresh water 
by means of extra ballast. This would remove the 
necessity of the duplex arrangement for filling and 
emptying the casks. . To give additional security to 
the petroleum each basin would be covered with a 
floor surmounted by a wooden scaffolding. This 
would be divided into a large series of vertical 
compartments, each containing a certain number of 
barrels disposed in horizontal rows three deep. 
Small iron pillars would surmount the surperstruc- 
ture and carry iron rails for placing or raising 
barrels. The pressure from each row of casks 
would be resisted by means of metallic springs 





fixed in the upper part of the frame. This system, 
however, presents many disadvantages and would be 
far more expensive than M. Gossi supposes. He 
has not taken into consideration the cost of the 
cast-iron ballast that the timber would necessitate, 


| nor of the weight required to preserve the balance 


of the springs. M. Barret observes on this subject 


| that since the springs require ballast it would be 


far simpler to ballast the barrels contained in each 
compartment, and this opinion — well grounded. 
The plan of arranging the cask8 in the horizontal 
rows is also open to objection, since they, when 
submerged, lose their stability, and it would be no 
longer easy to put them in the compartment, Each 


case must contain but one barrel, and this system 
requires a steam pump to maintain the water at 
the same level. It could only be employed in fresh 
water; in sea water, the woodwork would be 
speedily destroyed and the barrels pierced by the 
teredo. To avoid in part the defects of M. Gossi’s 
system M. Barret proposes to do away with the 
woodwork, and dispose and remove the barrels by 
draining the basins, which could be dore at com- 
paratively little cost, Fig. 5 represents a diagonal 
section of this system. It consists of an open 
quay, a shed, and reservoirs communicating 
with it by slightly inclined planes. In the outer 
wall, A, a gallery would be made leading to the 
different reservoirs by openings secured with sluice 
gates. The barrels would be placed four or five 
deep ; each row would be separated from the one 
above by transverse iron beams of a weight equal 
to the ballast necessary to maintain the structure 
submerged. The same beams would cover the upper 
row, and this done the fresh water would be ad- 
mitted into the reservoir and kept at a level a little 
above the topmost row. To withdraw the casks the 
water must drained to the necessary level, and 
the barrels drawn up the incline into the shed. This 
plan avoids many of the inconveniences of the other 
systems described, and is economical. Two special 
precautions are necessary. Before the barrels are 
submerged, great care must be taken to fill the 
casks and make them impervious to water ; if the 
first precaution be neglected and the pressure be 
stronger than was calculated, the stowage may shift 
and the barrels float. By neglecting the second the 
petroleum may leak through the joints of the casks 
and be replaced by water. 

The above is a short review of the subject treated 
by M. Barret, and contains questions of great prac- 
tical importance, but probably some of the plans for 
transport and stowage would be of little efficacy if 
put in practice. It is much to be desired that some 
safe method could be devised for the carriage of this 
dangerous liquid, which would become of far more 
general use for industrial purposes if the disastrous 
consequences which sometimes result from its em- 
ployment could be obviated. We may recall on this 
subject a note which we published on a previous 
occasion describing a process to solidify the oil. In 
this form petroleum is not so inflammable, and when 
burning does not spread to the same degree as the 
oil, thus removing the greatest danger of liquid 
petroleum; the stowage and transport become 
easier, and by a process at once simple and inexpen- 
— the petroleum can be brought again to a liquid 
state. 
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WE have now to consider the points mentioned at 
the close of our last article, and may take them in 
the following manner. 

l. Lightning.—Lightning is only injurious to a 
building ~n the path of least iw saper of the 
electric fluid lies through masses of non-conducting 
material, such as stone or brick. For example, the 
lightning may strike some attracting portion of a 
house ; on its way to the ground it will probably 
fly to some of the large conducting bodies, such as 
water-tanks, firegrates, &c., contained within the 











walls of the building ; but before it ean ges tothes 
latter it hasto pass through non-conductin g materi 
which, as it cannot traverse by the ordinary fm 
conduction, it necessarily smashes up on its wa re 
doing considerable damage, and often even a i 
total destruction. The use ofa lightning pare 
is then twofold. lst., it provides a point of “4 
; ; point of greatest 
attraction to the fluid, so that the lightning will be 
sure to strike the conductor instead of any oth 
portion of the building, and 2nd., it furnishes q ling 
of least resistance between the point struck and the 
ground, in order that the lightning may pass along 
this line without doing any damage by crashing 
through resisting or dialectric material. ‘But in ti, 
Rotunda all such precautions are absolutely ~ 
necessary, for the building contains no resistin 
material, but it is on the contrary, one vast con. 
ductor, such that the lightning may strike it any- 
where, dissipate itself over its surface, and then 
finally, find its way by one or more columns to the 
ground without doing any damage to anything, 

2. Changes of Temperature.— Supposing the build- 
ing to have been erected at the normal temperature 
of 10 deg. Centigrade, let us examine the effects of 
any violent increase of heat. Wrought iron when 
heated expands .000012204 of its length for every 
degree of increase of temperature on the Centigrade 
scale. Hence, the outer ring, which is in round 
numbers, 1110 ft. long would, under the influence 
of a rise of temperature of 50 deg. Cent. (=to a 
total temperature 60 deg. Cent. or 140 Fahr.), ex- 
pand by an amount=8.13 in. That is to say, the 
radius of the base of the cone would be increased 
by about 1.3 in. or, in other words, the tops of the 
columns would be bent out to the same extent, a 
distance which is not worth considering when it is 
remembered that the length of a column is 80 ft, At 
the same time, the ring boundary of the upper edge 
of the lower cone, and also each of its radial ele- 
ments, would elongate by certain known quantities, 
and from the conditions thus obtained it is perfectly 
easy to draw the shape of the roof at any given 
temperature, 

3. Snow and Rain.—It was necessary to provide 
such a construction that the snow would, when it fell, 
be retained symmetrically distributed over the sur- 
face of the roof, and after it had melted, would pass 
off at once like rainwater. Had the first precaution 
been neglected, it would probably have resulted 
that the snow, under the intiuence of the wind, 
would have accumulated unequally on certain por- 
tions of the roof, thus introducing local strains, 
and also when it began to thaw it would have 
fallen in very considerable avalanches on the roof of 
the ring annexe below. Both theseill effects were 
provided against by putting the stiffening structure 
above instead of below the skin of the cone, The 
snow when it thaws is allowed to escape underneath 
the bottum flanges of the ring girders, which, as has 
been before explained, are only rivetted to every 
second plate of the roof, the intermediate spaces 
being left perfectly free; the same arrangement 
provides for the rain. ‘The water can thus flow 
freely down the roof till it reaches the coping ring, 
where it accumulates, and is carried off through 
a zinc pipes which descend through the columns, 
and, finally, empty themselves in the earthenware 
drain pipes which form part of the general system 
of drainage of the Exhibition. In order to prevent 
the water on its way down the roof from penetrat- 
ing between the plates, all the joints of these latter 
are securely canlked with lead and are painted over. 

4. Lighting —In arranging the windows of 
great public building, the object should be as far as 
possible to throw the rays of light on the different 
portions of the interior, and not into the eyes of 
spectators themselves ; for every — is seen 
clearly just in proportion as it is well lighted, but 
if the eye is exposed to the direct rays of the sun It 
is prevented from seeing anything. This object 
in the present case fully attained as follows: here 
are two great sources of light provided, viz, the 
windows of the great lantern, and those of the 
ring annexe. The former are directly available be 
illuminating the underside of the cone itself, the 
inner faces of the columns, and also to 4 consider- 
able extent the floor of the building, while the © 
throw a suffused and equal light over the whole 0 
the lower structure. No direct rays of the sun on 
stream through these lower windows far oe ‘ 
centre, for they are shielded at all except high hich 
tions by the quadrangular block of buildings W’ in 
surround the Rotunda, and the higher the orn 
the heavens the more nearly does the angle of 
of its rays approach a right angle, and consequen! 














ApRIL 25, 1873.) 


ENGINEERING. 





281 








——— le . 
is the distance to which these latter can 

ee casough a side window. j 
Phe only case in which a direct sun ray coming 
through the upper windows can strike a spectator 
“¢ on the floor of the Rotunda, is when at one 
‘eular time in the day, a line drawn through the 
8 a of the lantern, from a spot situated of 
in the neighbourhood of the circumference 
of the ground plan, will strike the sun. This hap- 
ns once during the day for a short time, with the 
rtions of size of lantern to size of ground plan 
ted in the present case. Of course if the dia- 
meter and height of the lantern were increased, we 
should have a larger portion of the floor directly 
illuminated for a longer period in the day, and vice 
versé, by diminishing the size of the lantern we 
should be enabled to shut out the direct rays alto- 
ther from this portion of the building. The 
underside of the roof can be illuminated to any ex- 
tent between certain limits by increasing the size of 
the lantern. ‘The maximum effect is attained when 
the slant side of the cone intersects the top of the 
jantern windows, and forms with the straight line 
drawn form the base of the cone to the foot of the 
windows the greatest angle possible. In practice, 
however, it would be impossible to determine the 
size of the lantern thus, for the architectural ap- 
pearance of the building would be completely 


5. Ventilation.—It was explained in a previous 
number how the roof, when heated by the sun, would 
cause the air immediately beneath it to ascend ; and 
this air escaping through the open windows of the 
lanterns, it would naturally be replaced by fresh 
supplies drawn from below. ‘Thus the action of the 
conic roof resembles that of a chimney, and is 
sufficient not only for its own ventilation, but also 
for that of the entire Industry Palace. 

6. Means of Communication.—Access is gained to 
the first gallery and the great lantern by means of 
two lifts and as many staircases, enclosed in the 
spaces between the columns immediately right and 
left of the main axis of the building. Near the tops 
of the columns a second staircase branches out from 
themain one. This branch staircase leads out to 
the roof of the ring annexe, and thence passes 
right up the side of the cone as far as the platform 
of the great lantern. The main stairs, however, 
land on the first gallery. A similar plan is adopted 
with the lifts. The public will not be allowed to go 
up higher than the great lantern platform ; but for 
the service of the building there will be provided an 
iron ladder up the side of the lantern, together with 
4 second staircase resting on the top cone. 

The Rotunda has now been described both as an 
engineering structure, and also as a work of archi- 
tectural art. The next two articles which will close 
the account of this portion of the building will be 

voted to the account of the erection of the iron- 
work, and to the mathematical theory of the roof. 








co REEMETERS. 
tinued from Page 251.) 

“As the error caused by refraction acts in the 
opposite direction to that caused by heel, they tend, 
neglected, to balance each other.” 

A consideration of the effects of terrestrial re- 
. on upon telemetric measurement is important, 
whether the observations be made on sea or land; 
Ms shall, therefore, say a few words on this subject. 

was shown in a former article that the position 


of any distant point was referred to the direction in 
ray of light proceeding from such point 
eye of the observer, 


which the 
enters the 








FIG.83 





vans be evident, therefore, 
marface, upon 


that any remote 


on the line of the sea horizon on the 


than it really is, in consequence of the ray of light 
proceeding from such point being bent or deflected 
in passing through the different media, which may 
compose the intervening atmosphere at the moment 
of transit. 

See Figs. 82 and 83, in which E is the place of the 
observer, p, the real and, p', the apparent position 
of the distant point. It, therefore, becomes im- 
portant that we should obtain * least approxi- 
mately) the allowance to be made for this deflec- 
tion ; the means generally adopted for this purpose 
may be shortly described as follows: 

Let A and B, Figs. 84, 85, and 86, be two stations 
from which observations are made, S S', the inter- 
cepted or corresponding arc of the earth’s circum- 
ference, C, the centre of the earth, A H, B Hi’, the 
horizontal lines at A and B drawn to meet the radii, 
CS, CS', produced. Then A and B will be the 
true, and a and 4 the apparent places of the two 
stations. 

We have three cases to deal with : 

1. When both the true and the observed angles 
are angles of depression. " 

2. When the true angles and one of the observed 
angles are angles of depression, the remaining 
observed angle being an angle of elevation. 

3. When the true and the observed angles at one 
station are angles of elevation, while both the 
angles at the other station are angles of depression. 

In all these cases H Ad, H' Ba, represent the 
observed angles H A B, H’B A the true angles, and 
consequently, A B a and B A 3 the refractions, 
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In the first case, Fig. 84, the angles C A H, C B H!' 
are right angles, the angle A o B is the supplement 
of the angle at C which is subtended by the ter- 
restrial arc between the stations A and B, and is 
therefore 7) to be given, the sum of the 
angles OA B, OBA is consequently equal to the 
known angle at C; then if from the sum of those 
angles there be taken the sum of the two de- 
pressions H A 4, H' Ba, the remainder will evi- 
dently be the sum of the two refractions re 
BAZ, and assuming that they are equal to eac 
other, half that sum will be the refraction at each 
station. 
If one of the apparent stations, a, Fig. 85, had 
been above the line B H! drawn through the other, 
the sum of the refractions at the two stations would 
evidently have been expressed by C+H'Ba-HA4J, 
and half this quantity would have been the refrac- 
tion at either station. If one of the stations A, 
Fig. 86, and consequently its apgerent place, a, had 
been above the horizontal lime, B H' drawn through 
B, the line HA produced would meet the line, 
B H' produced in the point, o, the angles at o and C, 
having a common complement at H are equal to each 
other, also the exterior angle H A B is equal to the 
two interior and opposite angles of the triangle 
AoB, therefore, 

' C+AoB~HASJb=BASb 

C+H'Ba—HAB=BA6+ABa. 
From a series of carefully conducted experiments, 
it has been determined that the value of the refrac- 





& distant hill, or level ground, will 
observer to be higher or further off 


*ppear to the 


tion at each of two stations may be taken (as stated 


centre of the earth between the radii drawn through 
the stations ; therefore, if D represent the dip of ‘the 
horizon, and assuming that the elevation of the sea 
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line caused by refraction is equal to ys, we have D— 
rx D, or 44 D for the apparent dip or depression of 
the horizon ; this iam been used in the con- 
struction of tables of the dip. 

The value of D may also be obtained unaffected 
by refraction, as follows : 





FIG 87 
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Let r, Fig. 87, represent C K, the semi-diameter 
of the earth; 4, A B, the height of the eye of the 
observer above the surface of the sea, then in the 
right-angled triangle A C K, A K H beinga tangent 
to the earth’s surface at K, and taking C to repre- 





sent the angle AC K 
r+h:r::1: cos.C 
c=D, 
therefore 
cos. D= —" 
r+h 


rt 
( 1 (+h) » Jain. D. 
Developing the fraction 


r 

we get 

1-24, S_SM, oe ge 
- 


Rejecting the powers of 4 above the first, we get, 


sin. D= (*2)' 


amv (F)! 


will express the value of D in seconds. Assuming 
that the path of a refracted ray from one station to 
another; or from the edge of the sea to the eye of 
the observer is an arc of a circle, it has been deter- 
mined (‘‘ Mem. Astron. Soc.,” vol. iv., part 2) that 
the apparent dip is expressed by the formula 


ar G's)” 


where 1/n is the value of refraction in terms of the 
angle D (in general »=12, as above stated. Ifx 
were equal to or less than 2, it would follow from 
the formula that the dip then becomes zero or 
imaginary, and in these cases the surface of the sea 
is visible, as far as the objects-on it can be distin- 

ished, or the water and the sky appear to be 
lended together so that no sea line appears to 


separate them. 


and 





in the pamphlet) at about ),th of the angle at the 





(To be continued.) 
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HARBOUR WORKS AT OAMARU, ZEALAND. 





SAVING LIFE AT SEA.—No. I. 


It was a happy idea which led the Committee of 
the Northfleet Relief Fund to institute a public ex- 
hibition of apparatus for saving life at sea, and the 
crowded state of the fine room at the London 
Tavern, in which the show was held (it closed last 
Monday) gave daily proof of the wide interest taken 
in the subject. Like most collections of the kind, 
it included some very good things and some very 
bad, and a much greater number of contrivances 
sufficiently well adapted to secure the object 
sought after, but so like each other that a reason 
can hardly be found for preferring one to another. 
In truth, there is no lack of good lifeboats, good 
lowering apparatus, or good life-buoys; the diffi- 
culty lies in their practical application. It is easy 
enough to find a good lifeboat, or an efficient life- 
raft; the trouble is to find suitable places to carry 

—"= | them, and. careful people to keep them in order. 
iil | || There is choice of excellent plans for lowering a 
Willi] | boat into the sea, supposing it to be hanging at 


a 


| 
| | | 
AAA i | save a thousand souls can be kept in that position 


I 


Wil | davits, but there is no one to show how boats to 


] 
| in a full-rigged emigrant ship. In a word, the great 
bulk of the inventions are by men whose only quali- 
Ml Hl | iii | fication is ingenuity, who imagine that the problems 
TAA MMMM | to be deait with are only mechanical, and who are 
WN | ignorant of the conditions, and still more of the 
; extraordinary variations in the conditions of the 
problem with which they profess to deal. ‘There 
are half-a-dozen inventors for instance who think 
that shipwrecked people would be much safer if 
boxed up in water-tight hollow iron cylinders or 
spheres, than if sent afloat in open boats, and in 
some respects they are right. Of course their hol- 
low spheres are all nonsense, and impossible of 
adoption, but these worthy people go on inventing 
: the same thing over and over again, until, as we 
“ | nT ATT Mm have said, there are at least half a dozen schemes 


i 








for obliging an emigrant ship to go to sea like a 
Trinity House. buoy boat, with her deck covered 
with vast iron spheres and cylinders which are to 
float off, with the people in them, when she founders. 
Of course the greater the absurdity of the invention, 
| the greater the ingenuity often displayed in it, and 
ANAM AAA i some of the contrivances just noticed—which vary 

| | jii| | from simple spheres to screw-propelled covered-in 
life-boats, almost as big as the ship they belong to 

—are nearly as full of machinery as the Devastation. 


| 
i 


i 
i 


| 
Ht 
The materials are mixed in a cylindrical i i i i i ; 
! ylindrical iron drum driven | discharge and Joad cargo in ordinary weather even ; this : . : 
bree engine. They are fed through a hopper at one end, | will be a great benefit to the district, and although the | People who turn their attention to this—to lands. 
Od of thon” “Omes Out thoroughly mixed at the other | north wall and the dock are not yet contracted for, it is, men—striking subject of saving life at sea are not 
: of the drum. While the concrete is being filled into | however, intended to proceed with these works when the | aware how little it is thought of on board ship, or 
Pe two men, are stationed in the boxes, who keep | outer wall or breakwater is finished. how little time, space, money, or thought, it is pos- 
of rubble eeniné and interspersing large angular pieces sible to devote to it there. A simple apparatus for 
~ throughout the concrete. It is found that one a : picking up a drowning man will be welcomed by the 
cement (about 5 cwt.) is saved in every block b Soctrat Scrznce Parers.—“ The Legal Securities to Life at . aepie ° hich h 
Use of : y ”5 ; «al Sci sailor, but life-saving contrivances which have no 
the rubble, and the blocks are equaliy as good, | Se#” isto be the subject of a paper at the Social Science Rooms, ? ° nieuend i 
ifot stronger, than ‘those made with all . “4 eal, | Adelphi, on Monday week, by Commander William Dawson, | Meaning 80 long as the ship holds together—and it 
and more cement. ee R.N., when Mr. Edwin Chadwick, C.E., will take the chair. is the sailor’s duty to hope for his ship to the last— 
ae harbour scheme, when completed, will cost about , .,, | Will be resented as costly encumbrances, the use of 
#UO00L, divided as follows :-outer wall, now in meaty le - Fvet.—In the notice — and Malortie’s | which is never likely be proved, but the incon- 
o's north wall, 70,0004; and the dock, 40,0002 As | Jant ‘eeue, it should, ‘have "been ‘meationed' thet Moss. | Venience of which is continually present. | Hence 
88 a few hundred feet of the outer wall is built, small | Lawrence and Co., engineers, of 14, St. Mary Axe, are the nothing has a chance of being opted which is not 
and coasting craft will be able to come behind and | agents for the invention. cheap, perfectly simple, compact, and durableenough 
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to withstand not only time and exposure, but down- 
right neglect and even ill-usage. 

In order to obtain a clear and, at the same time, 
broad view of the subject, it is necessary to sepa- 
rate the different kinds of services which fall-under 
the denomination of saving life at sea. The mere 
attempt to do this shows the at complexity of 
the conditions which have to met. Thus we 
have three distinct occasions for saving life, under 
widely different circumstances, and requiring in- 
struments of the most diverse character. ‘These 
are : 

1. The saving of the crew of a stranded ship from 
the shore, by: 

a. Shore life-boats. 
4. Rocket apparatus, or some equivalent. 

2. The saving the crew of a ship foundering at 
sea, by: 

c. Boats or rafts of large carrying capacity. 
d. Life-buoys of various kinds, 

3. The rescue of a man overboard, involving: 

e. A suitable and special life-buoy, visible at a 
distance, both by day and night. 

J. A suitable boat, differing entirely from both 
the shore life-boat and the boats for sav- 
ing the crew of a foundered ship. 

g. Rapid and certain lowering and disengaging 
gear. 

Here are no less than seven wholly distinct classes 
of apparatus, to which may be added—as was done in 
the recent exhibition—distress signals, and signals 
for the avoidance of collision, and other appliances, 
more or less directly tending to safety. T e exhi- 
bition included, indeed, many contrivances whose 
connexion with life-saving was, to say the least, 
remote. Gisborne’s steering and engine-room tele- 
graphs were represented, and were welcomed for 
their great utility, but why Mr. W. H: Crispin was 
allowed to exhibit his ‘‘ model of a ship which will 
tack without turning” is hard to see. By making 
sea voyages impossible such a vessel might tend to 
safety, but hardly otherwise. Some one thought it 
worth while to exhibit a large and costly model of 
a steamer fitted with a screw in the dead-wood, 
working on a transverse axis, and effectual, of 
course, in revolving the ship on her centre, but 
utterly unpractical, and, now that twin-screws are 

aining ground, quite unnecessary. Another ex- 
fibitor Br. J. Collis Browne, whose life-saving 
arts usually take another form, showed a model of 
his ‘‘ patent ship,” a steamer with an enormous! 
long ram bow, and a stern of similar shape, though 
fitted with screw and, redder; also a photograph 
of his schooner-yacht Kala-fish, with a snout a 
good deal like the Lord Clyde's, but of tenfold 
Jarger proportions. What is secured by this, be- 
yond a considerable loss of deckroom and internal 
accommodation, we are unable to see, unless it be 
such a bow-wave as ought to reduce the Devasta- 
tion's to insignificance. 

The subject of saving life from the shore stands 
apart from the other two, and we do not propose to 
consider it at length. ‘The lifeboats of the National 
Institution appear to be all that can be desired for 
this purpose, or rather the best compromise attain- 
able. e look forward with-some hope to steam 





lifeboats, which shall be able to do what the present 
boats cannot do, viz., pull to windward in the teeth 
of a strong gale and heavy sea, but in any case they 
must be self-righting, and this necessitates elevated 
ends, an almost insuperable obstacle to speed to 
windward. Supposed improvements in the present 
pattern have been, from time to time, announced, 
but the only one which at all holds its own is the 
tubular boat of Mr. H. T. Richardson, a specimen 
of which has been for some time stationed, we 
believe, at Rhyl, where it has been the means of 
saving many lives. This boat, or rather raft, con- 
sists of two tubes, 32 ft. long, and 2 ft. 9 in. in 
diameter. They are held some distance apart, and 
braced together by a grating, which forms the 
floor. The tubes curve upwards and inwards at the 
ends, so as to meet in a kind of blunt point. The 
boat is said to do well under oars or sail, and it has 
this advantage over the ordinary lifeboat, that there 
is absolutely no lodgment in it or upon it for the 
reception of water. It does not need to be “ self- 
freeing.” But from the same cause the persons on 
it must be too much exposed to wet and weather, 
and we should doubt its being nearly as wholesome 
for its crew, or safe for rescued and exhausted men, 
not to say women and children, as its rival of the 
National Society. The chief lesson to be drawn 
from the existing very perfect shore lifeboat, is, we 
think, the necessity of avoiding any attempt to 
imitate it for sea-going purposes. Its lofty ends 
and heavy iron keel, both needful for self-righting, a 

uality rarely likely to be called upon except amongst 
the steep waves of shallow water, unfit it for stowage 
on board ship, and for being manned by the few 
men available from the crew of an ordinary mer- 
chant ship. Of the qualifications needed in lieu, in 
the two other very different types of lifeboat re- 
quired on board ship, we shall speak on another 
occasion. 

Rocket and mortar apparatus, for making con- 
nexion between the shore and a stranded ship, were 
well represented at the London ‘Tavern; but like 
the shore lifeboats, they lie somewhat outside the 
scope of our present inquiry, because not entering 
into the equipment of a ship. It is probable, how- 
ever, that some such apparatus might be carried to 
sea with advantage ; the Atlantic is a case in point. 
She had not, so far as we know, any mechanical 
means of projecting a rope ashore, but the majority 
of those saved owed their lives to the courageous 
conduct of two or three men, who swam to the 
nearest rock witha line. There must be many cases 
of wreck where it would be possible to fix a rope 
by means of a grapnel thrown ashore, even if there 
were not persons on the beach waiting to assist. 
As has -often been pointed out, a cork mattrass 
might in many instances be floated, or rather blown 
ashore with a line, and more than one crew has been 
saved, we believe, by an extemporised kite carrying 
a grapnel. It might properly be made compulsory 
upon ships to carry some one of the extremely 
simple apparatus referred to; but the circum- 
stances under which it might be required for use 
are so varied, and its successful application would 
depend so greatly upon the ingenuity of the person 
in charge of it, that it is hardly possible to lay down 





* * . —- 
any general principles governing the establishment 
of communication, from the stranded ship between 
the latter and the shore. . 

Slightly altering the arrangement of the list of 
apparatus required in carrying out the second and 
third branches of life-saving service, ;. those 
necessarily performed from the ship herself, the con 
sideration of the subject resolves itself into the fa 
lowing heads : ‘ 

I. The boats or rafts proper to be carried } 
ships. 7 
1. For picking up a man overboard, 

2. For saving life in the event of the shi 
—— or being wrecked. , 
II. wering and disengaging apparatus. 
IIL. Life buoys. vit Yad 
1. For casting to a man overboard, 
2. For saving life at a wreck. 

With these several points we shall deal in another 

article. 








THE INTERNATIONAL EXHIBITION 
OF 1873. 

Tue third of the series of International Exhibi- 
tions at South Kensington was opened last Monday 
week in a very quiet manner, no ceremonial what- 
ever having been observed. The public, however, 
mustered in full force, more than ten thousand 
visitors being admitted during the day, and al- 
though they did not find everything in perfect 
working order, they yet had much to interest them, 
The machinery department was the most backward, 
and the greater portion of the apparatus could not 
be shown in motion for want of steam. All this, 
however, has been set right, and each department 
is now complete. In a previous notice of the Ex- 
hibition, we referred to the comparative paucity of 
machinery, and expressed a hope that more would 
be forthcoming before the day of opening. That 
hope has not been realised, and in this respect there 
is a decided falling off upon the two previous Exhi- 
bitions. But this is hardly to be wondered at, as 
the magnificent Exhibition at Vienna is absorbing 
everything of interest, and when that is taken into 
consideration it may appear slightly surprising that 
the Commissioners have been able to assemble such 
a good collection as they have. 

The first exhibits to which we naturally turn are 
the mechanical appliances, the chief of which this 
year are those used in the production of silk, and 
of these there is by no means a very great variety. 
Velvet machinery was to have been represented, 
but is not, and to what infortuitous circumstance 
this omission may be due we cannot say; its ab- 
sence, however, is to be regretted. Of the silk 
machinery a very complete series, illustrating the 
whole process of silk-throwing, is exhibited by 
Mr. E, Rushton, of Macclesfield. First comes the 
winding-machine, which is prepared for two sizes 
of swifts, either for Tsatle, or Japan-reeled silks, 
and can be adapted for winding, or, as shown on 
one side, for winding and cleaning, from hank or 
slip, upon bobbins. These bobbins are taken to 
the cleaning machine, which is the next in the 
series, and which is fitted with upright steel knives, 
or horizontal steel roller-cleaners, by means of 
which all dirt or slubs are stopped and taken out, 
or uneven threads are stopped and sorted. The 
silk drawn on bobbins is then taken to the doubling 
machine, which doubles the silk two, three, or four 
threads together, to the thickness required by the 
manufacturer for the various fabrics he may pro- 
duce. No, 4 in the series is the spinning machine, 
which spins the single thread for organzine, oF 
warp, as it passes upon bobbins, which are after- 
wards taken to the doubling machine, and doubled 
two threads together on bobbins, which are again 
transferred to the reeling and throwing machine, 
No. 5 in the series, where it is twisted together m 
the opposite direction, forming organzine. r ” 
latter machine shows on one side the twisting 0 
organzine for warp, and on the other, tram for shute. 
To this machine is attached one of Mr. Rushton'’s 
ingenious self-acting count guiders and stop Mo 
tions, which registers in yards the exact leng 
each skein. When one has been run to the eagle 
required it moves the guider, and alongside the - 
skein runs another the same length, until the — 
full, when it stops the machine, and secures =~ 
uniformity in the length of the skein or hank. ‘These 
are afterwards weighed on dramming or deniering 
machines, and, as the skeins are all of one po 
the weight denotes as nearly as possible the co we 
size of the silk. Mr. Rushton also er =< 
various appliances used to complete the several pro= 
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‘ously to the silk being delivered for 
rg f the machines is for reeling the silk 
3 been thrown upon bobbins—or what is 
bbin or shaft-throwing —and is fitted with 
g motion to stop the reel if one of the 
d break, or if any of the bobbins get 
her machine is known as a wrapping 
for testing by length the denier, or 


dyeing. One 0 
after it ha 
termed bo 
a self-actin 
threads shoul 
empty. Anot! 
machine, and is 
size, of the silk. : ; 
” Reserving for a future notice some excellent silk 
weaving machinery 
Batley, we turn in 
hibits. These 
present Exhi 
occupy the 


devoted to scientific inventions. 


North-Western Railway Works at Crewe by Mr 


F. W. Webb, the company’s locomotive engineer. 
This series of exhibits is highly interesting, and 
rises in the first place specimens of the crude 
materials for the manufacture of Bessemer steel ; 
of steel by the Siemens-Martin.process ; of pig iron 
and of spiegeleisen. Then come a number of speci- 
mens of Bessemer steel boiler tubes, rivet steel, 
plates, steel bars, and rods, some ‘having been tied 
knots when cold, whilst others have ‘been upset 
and bent, all testifying to the splendid quality of 
the metal, Chief amongst the steel exhibits, how- 
ever, is a locomotive boiler made of steel with Mr. 
Webb's improved construction of firebox, to which 
There is 
also a locomotive firebox of steel, constructed upon 
Mr. Webb's new principle, and a Bessemer steel 
boiler flue with steel expansion rings. Besides 
these there are other locomotive details in Bessemer 
steel, such as cranked and straight axles, connect- 
ing and coupling rods, part rough and part finished, 
showing the process of manufacture, besides a 
number of springs, tyres, and small steel forgings. 
An interesting collection of steel rails is also ex- 
hibited, two lengths of which were exhibited by Mr. 
They were laid down at the 
Crewe Station on the 10th of March, 1863, and were 
The number of tons 


comp 


Hy 


we shall hereafter more specially refer. 


Bessemer in 1862. 


taken up after ten years’ use. of 
passed over them is estimated at 60 millions, 


and with all this the wear of the table is but 
Near Mr. Webb’s boiler is a fine 
four-bladed screw propeller of cast steel, sent by 
Messrs, Vickers, Sons, and Co., of the River Don 
This firm also exhibits various 


Hofan inch, 


Works, Sheffield. 
specimens of steel castings, railway axles, tyres, bars, 
ke. Mr, W. Adams, the locomotive engineer of the 
North London Railway, has contributed a cast-steel 
crank axle made by Krupp, and which has been in 
we 10} years, and has travelled 396,262 miles. Mr. 
Adams also sends a cast steel horn block and wedge 
made by Vickers, Sons, and Co., which has been in 
we 93 years, and has travelled 370,105 miles. 
Messrs, L. Sterne and Co., of 9, Victoria Chambers, 
wend specimens of the india-rubber centre spiral 
steel springs used by them in their spring buffers, 
te. Messrs, Howell and Co. contribute a number 
o specimens of their homogeneous cast steel for 
boilers, the specimens being upset and contorted in 
various ways to show the excellent quality of the 
metal. Some well-made springs are sent by the 
Kailway Spring Company, and these about complete 
the heavy exhibits in steel. The cutlery and small 
steel goods are to be found in the four south balcony 
foor rooms in the Albert Hall, and will well repay 
‘visit, some very fine specimens of workmanship 
a finish being amongst them. The collection of 
Surgical cutlery in the west theatre is equally in- 
“resting, but far more suggestive, and its inspection 
therefore slightly less agreeable. 

“imongst the mechanical exhibits in connexion 


with the preparation of food is a set of mustard]. 


machinery shown by Messrs. Colman, of Norwich, 


Vhich is shown manfacturing that useful condiment. 
r foe seeds are first crushed between rollers 
ind are then fed into a series of steel mortars, the 
Meels pestles of which are worked stamp-fashion. 
an mortars the powdered mustard is trans- 
re A sieves of very fine mesh, the sifted pro- 
inn ‘ing ready for the market. The machinery 
pert only in model, being far lighter than that 
baaed esers. Colman’s works, although sufficiently 
nt ~d the daily manufacture carried on at the 
anh on. Mr. Carr sends one of his disintegra- 
pt jm for preparing flour, and which has ten 
Vithin — diameters arranged concentrically 
lasine W, other. Mr, R. Legg, of the City 
orks, Hoxton, contributes a well-made 

€ machine and a steam drying pan, 


-by Messrs, Greenwood and 
the next place to the steel ex- 
form a very important item in the 
bition, and those of engineering interest 
large gallery which was last year 
Almost the whole 
of these exhibits are sent from the London and 


Tobacco is extensively represented at the Exhibition, 
although by what process of reasoning the commis- 
sioners arrived at the conclusion that it should be 
included in class XII., substances used as food, we 
have not yet been able to determine. Suffice 
it to say that it is so classed, and, we may 
add, largely sold, a number of smartly got up young 
ladies tempting visitors with the weed in its most 
attractive forms. These remarks also apply to 
confectionery, where touters of both sexes hand 
samples of their wares to passers, from whose ap- 
preciation they draw no-small advantage. This 
might seem to be going quite far enough in an ex- 
hibition of industry and fine arts, but there is a yet 
lower depth in the shape of a coffee-roasting stall, 
where a brisk counter trade is. beiig driven by an 
enterprising grocer. Hence the difference between 
this portion of the Exhibition and a respectable 
chandler’s shop is very slight indeed. It may be as 
well to close the present notice of the Exhibition 
here, and we do so in the hope of coming to better 
things next week. 








LITERATURE. 


Tables for the use of Engineers and Architects in Taking out 
Quantities of Masonry, Ironwork, ¥c., By J.C. BetLamy, 
pe {Price 15s.] Edward Stanford, 6, Charing Cross, 

ndon. 


Tis volume contains within a very limited compass, 
aids almost invaluable to those for whose use it has 
been especially compiled. Every engineer and en- 
gineer’s assistant knows the tedious labour, in- 
separable from taking out quantities, and the lia- 
bility, although the operation is a simple one, of 
making clerical errors which are often extremely 
troublesome to discover, and which frequently 
make the work of many hours useless. With the 
use of Mr. Bellamy’s Table, errors become almost 
impossible, or if they are made, they can be imme- 
diately detected because the number of figures re- 
quired is so small. 

These Tables are divided into two parts, the first 
giving by inspection the logarithms of lineal dimen- 
sions corresponding to feet, inches, and parts of 
inches, without the necessity of any previous reduc- 
tion, while the second Table gives areas, cubic 
contents, and weight of iron, opposite their corres- 
ponding logarithms. The range comprised by the 
tables is as follows : 

Areas—from 4};th of a square inch to 1000 square yards. 
Capacity—from 75th of a cubic inch to 1000 cubic yards. 
Weight ofiron.from sth of a pound to 100 tons. 

If we quote from the examples given at the com- 
mencement of this little book, its advantages will 
be seen at once. Thus we wish to find the sectional 
area of a bar, measuring, say, 10}3x2;% in. We 
turn to Table I. and find 





That the log. of 10}8 is 2038.9 
and of 2,5; is 1364.1 
3403.0 


Then looking at Table II, opposite 3403 we find 
25.29 the sectional area of the bar. Again to find 
the area ia yards of the section of an excavation, 
measuring, 21 ft. 4 in.x63 ft. 9in. Table I. gives 
at a glance, 

log. 21 ft. 4 in. 3408.2 

log. 63 ft. 9 in.=3883.7 





7291.9 
Which in Table IL. stands opposite to 151.1 yards. 
Finally, we may take the following : 
Required the weight in tons of the web of a plate girder 
measuring 96 ft. 9 in. x9 ft. 64 in. x 3 in. 
Table I. gives log. 95 ft. 9 in. = 4060.3 





log. 9 ft. 64 in.= 3058.8 
0% in.= 574.0 
7693.1 


Which, from Table II.=6.116 tons. 

We think that these examples will speak for the 
book better then anything we can say, but we may 
add that, the Tables seem to have been compiled with 
the utmost care, and are free from errors, while they 
are. also well printed and arranged. Altogether 
we recommend the book as one which no engineer 
would dispense with after he has once become ac- 
quainted with it, 








Bexteran Coat.—The production of coal in Belgium is still 
not equal to the demand. Official returns show that in 
January, 1873, Belgium exported 387,562 tons of coal, of 
which "332,887 tons went to France. The imports of coal into 
Belgium in January, were 27.229 tons; of this total, 7832 
tons came Germany, 9750 tons from England, and 8774 
tons from France. , - 





THE PEAT FUEL QUESTION. 
To THe Eprror or Enernesrine. . 
Srr,—Your correspondent, T. Hahn Danchell, gives some 

particulars of the value of peat fuel, a combustible the 
consideration of which at present engages a considerable 
amount of attention in the west of England. As there ap- 
pear to be some inconsistencies in your correspondent’s letter, 
who seems to have made up his mind that “it is impossible 
for peat to compete with coal in the open market” in this 
country, may I be permitted.to put the o peints at issue before 
your readers with a view to €liciting i tion upon the 
subject, and possibly of > ang, Sag erroneous impressions 
which I may have:received from Mr. Danchell’s letter or other 


sources. ra 

1. Your co lent asserts that he has constructed a 
machine which of peat perfectly. He omits to state 
what the cost of production of fuel was, and what to me ap- 
pears most important, the prices of coal at the time the ma- 


chine was tried, apd the locality in which the trials were 
conducted. ¢ 
it takes 89 per cent. to be the amount 


2. Your co: 
of water in the raw material, and thence shows an excess of 
cost of 6s. 6d. per ton of manufactured fuel over Mr. Clayton’s 
estimate. ee we not with equal justice go to the other 
extreme and take 50 per cent. of water in the raw material, 
and make a much more favourable estimate than Mr. 
Clayton’s? Such a percentage as the latter has been known 
in a thoroughly drained’ bog. I have myself seen some 
hundreds of acres of bog so thoroughly naturally drained 
that at a depth of from 6 to 8 ft., judging from experience, 
I should say the peat could not have contained 60 per cent. 
of water, possibly not more than 60 per cent., and I have found 
peat fairly drained (artificially) not to contain more than 
this. 

The percentage in your article appears to be a fair 


average. 

3. rb does your correspondent take “ peat in its natural 
state of dryness” to compare with coal? Why not take it in 
its artificial state of dryness, such as has been produced by 
various modes of treatment. Coal in its commercial state 
always contains water, sometimes a considerable amount, 
and prepared fuel @oes not contain anything like 25 per cent. of 
of water. 

Neglecting the water in both cases and adopting Mr. 
Danchell’s data for the sake of uniformity, we have in the 
case of peat fuel 


units 
Carbon... seve 610K 129067873 
Hydrogen (.068-) ve 029 62585=1876 


9248 
9248 thermal units, against Mr. Danchell’s 7151 for poat, 
and 13,044 for coal, é. ¢., showing well-manufactured peat 
fuel to have over two-thirds the heating power of the average 
coal. Iam glad that Messrs. Clayton are going to give the 
results of an actual trial of the heating powers of their fuel, 
as a practical demonstration will be worth a volume of theory 
in a case of this sort. 
There is one point in favour of peat which your corres- 
pondent takes no notice of, i. ¢., the intensity of heat ob- 
tainable from it, a point which calls for consideration, and 
which Mr. Clayton’s trial will not fail to elicit. 
4. Mr. Danchell, in remarking on the great variation in 
quality of the raw material, mentions that some kinds of peat 
contain as much a 35 per cent. of earthy admixture. 
I presume that such a percentage would be as fatal to the 
charcoal process as to the macerating method. 
It is not to be assumed that practical men are going to 
purchase machines at random and without any thought as to 
the nature of the material proposed to. be worked. In any 
case the advisability of working a set would have to be 
determined by a careful examination, and analysis of the 
raw material, and the consideration of the facilities of carriage, 
and the price and quality of the coal obtainable in the 
distinct bp ee to be worked. Apologising for having 
trespassed on your valuable space, 
1 am, Sir, obediently yours, 
Okehampton, Devon. J. P.M. 





To tHe Epttor or ENGINEERING. 

Srz,—It is not my intention to enter into any lengthened 
di ion respecting the maceration of peat in its preparation 
for fuel. I confess I see little advantage in any process of 
that character unless combined with that of precipitation, 
which to my mind seems the only rational way of dealing 
with so elastic a substance. I will, however, with your per- 
mission, call Mr. Danchell’s attention to the fact that on the 
the Great Western Railway of Canada, Mr. Hodges (than 
whom no better authority can be found) speaking of the 
result of an experiment conducted with precipitated peat 
(see Encrnzertne, August 23th, 1872), says “that to run 
a train 177 miles required 2.95 tons of coal as against 3.5 
tons of peat. Mr. nchell is, therefore, in error when he 
tells us “that peat as compared with coal yields only one- 
half the units of heat, unlees he is speaking exclusively of the 
Horworth peat, in which case, from the samples I have seen, I 
should not be surprised at the result, but which offers no 
criterion as to the values of peat in other localities in England 
and elsewhere. 





I am, Sir, yours obediently, 
Jonny PINCHBECE. 
27, Leadenhall-street, London, April 22nd, 1873. 





To tHe Eprror oy Eneinerrinea. 
S1z,—In Mr. Danchell’s letter of last week there appears 
to be two points where his conclusions are not quite sup- 


rted by his figures. 
sf % fresh equal 11 tons perfectly dry—and air- 


1. If 100 tons : 
dried peat contains 25 per cont. of water—the quantity of 


air-dried fuel per 100 tons dug would be 14.68 tons, and not 
18.75 tons. 





2. Taking the heat valu® of air-dried peat at one-half 
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HYDRAULIC SHEARS FOR CUTTING 24 In. CHAIN CABLES, 


CONSTRUCTED BY MESSRS. THOMPSON, BOYD, AND CO., ENGINEERS, NEWCASTLE-ON-TYNE, 
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tortrcl 
that ot coal—which for peat worth the name is a luw esti- 
mate—instead of peat being out of the market as a fuel, it 
may, upon Mr. Danchell’s data, always compete with coal 
at half coal price, delivered, say, at 16s. per ton, as against 
82s. for coal. SECTION THROUCK CYLINDER 
I am, Sir, yours obediently, 
PENDENNIs. 





London, E., April 23, 1873. 
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NOTES FROM THE SOUTH-WEST. 

Coke at Cardiff.—Unusually large coke shipments have 
been made from Cardiff. One large cargo has been despatched 
to Belgium. 

South Wales Mineral Railway.—An agitation among the 
South Wales Mineral Railway Company's employés has re- 
sulted in a compromise with the packers, who have accepted 
an advance of 2s. per week, instead of 3s. They are to be 
paid time and a half for all overtime; they are also to have 
their coal on reasonable terms. 


Iron and Coal near Frome.—It is stated that iron ore of a 
superior kind and traces of coal have been discovered be- 
tween Nunney and Whatley, and that a Liverpool firm 
has leased the land required for mining operations. 


Tunnelling the Severn.—Borings commenced in order to 
test the practicability of carrying a tunnel under the 
Severn are making considerable progress, the shaft being 
already down about 40 yards on the Monmouthshire side. 
The engineers concerned entertain no doubts as to the practi- 
cability of surmounting the difficulties connected with the 
scheme, and it is predicted by some of them that five years 
will not elapse before the Severn tunnel is an accomplished 
fact. 


liz 








The Forest of Dean.—The staple trades of the Forest of 
Dean are now not so brisk as could be desired, there being 
at any rate a temporary reaction in the demand for both coal 
and iron. The tin-plate trace is still, however, generally 
active. 


The Cyforthfa Iron Works.—A rumour has prevailed at Uy / \ 
Merthyr to the eviect that the great Cyfarthfa iron works and 7 \ 


collieries are about to change bands. The rumour is not Y 
traceable, however, to any authoritative source. The Craw- 


Z\ 
shay family has been connected with the Cyfarthfa ironworks 








for something like 100 years. 


Blaenavon.—The works at this place are now again in full 
activity, and wages are being distributed on a large scale. 

Cwmbwrla Colliery —An explosion of firedamp at the 
Cwmbwria Colliery, near Swansea, is alleged to have oc- 
casioned 7 one the men imprudently removing the top from 
his sa ety lamp in order to enable him the better to inspect a 
hole in the roof of his working. 











Nova Scorran Coat.—Another company for working coal 
in Nova Scotia has been formed in Montreal under the title 
of the Vale Coal, Iron, and Manufacturing Company. Sir 
Hugh Allan has been elected president. (CHES |S 
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HYDRAULIC CHAIN CABLE SHEARS, 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 
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HYDRAULIC CHAIN-CABLE SHEARS. 

One of the clauses of an Act to amend the law respecting 
the proving and sale of chain cables and anchors, August 21, 
1871, states “that where any chain ‘cable is brought to a 
tester for the purpose of being proved, he shall test every 
15 fathoms of it in the manner following, i. ¢., he shall select 
and cut out a piece of three links from every such 15 
fathoms, and shall test that piece by subjecting it to the 
appropriate breaking strain mentioned in the second schedule 
tothe Act.” Consequently, five links have to be taken 
out of every length, two of course being condemned owing 
to being cut out. The question then arises which is the 
cheapest and best way to cut these links out, hand labour, 
especially for the largest sizes such, as 3 in. and 2} in. 
chain cable being out of the question. Several plans were 
laid before the companies and corporations requiring ma- 
chines for this work, the ordinary geared machines driven by 
belting or a separate engine a (steam hammer was also sug- 
gested), and also circular saws to cut them through. Mr. 
Henry H. Wake, C.E., the engineer to the River Wear Com- 
missioners, and who is having a large amount of hydraulic 
machinery erected in the New Chain Test Works for the 
commissioners there, was in favour of hydraulic pressure, 
and asked Mr. Ralph H. Tweddell, who has designed a con- 
siderable quantity of specially heavy hydraulic machinery, 
to submit a design. This design was accepted, and the 
machine satisfactorily tested some weeks ago, cutting 24 in. 
cable chain both sides in one cut with ease. 

Itwill beobserved from our illustration on the opposite page, 
that the machine is a double one, the large cylinder shear- 
ing from 2} in. to 1} in. cables, and the smaller cylinder 
1} in, downwards. This saves all changing of knives, 
and enables double the work to be done at one time at 

expense than would be the case were single cylin- 
der machines used. The machine shown in our en- 
amg is worked direct from an accumulator -loaded 
— Ib. per square inch; the preliminary trials were, 
the ever, made without the intervention of the accumulator, 
machine being worked direct from force pumps of 
with construction. The machine works equally well 
prt rem but not so quickly, and speed is not in testing 
nets & necessity. The power required on the ram 
reduced to one-half by the expedient of “stepping” the 
ives, which throws only one side of a link on to the 
a hy be cut at one time ; this, of course, doubles the 
, Dut saves having a large and expensive cylinder. 
he machine Tequires no foundations, and the upward 
ge 1 of the knives is effected by a drawback inside of the 
: a" that employed by Mr. Tweddell in his fixed 
www riveting machines, and in the patent portable 
illustrated in this journal some months ago. The 
ao, — we illustrate has been manufactured by 
: wont Boyd, and Co., engineers, Spring Gardens 
orks, Newcastle-on-Tyne, and they are just com- 
7 Wake similar machine for the Testing House, at 
ments exists -on-Tyne, one of the most complete establish- 
of - tee’ while other orders are in hand and in course 
ton, and we understand this firm has a large 
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amount of hydraulic machines in hand on Mr. Tweddell’s 
plans. 

We also illustrate, above, a single machine which is 
very neat, and cheaper than that already described, this 
machine being intended for cutting up chains in private 
works, where there is not a constant necessity to change 
the knives, as would be the casein a public test. This modi- 
fied design is by Messrs. Fielding and Platt, of Gloucester, 
who manufacture Mr. Tweddell’s patent portable rivetter, 
and it possesses the same features of neat design and finisk 
as did the hydraulic portable rivetter exhibited by these 
makers at the Liverpool meeting of the Institution of Me- 
chanical Engineers. It is needless to comment on the 
peculiar advantage of hydraulic pressures for such a machine 
as this; the absence of any risk of fracture, no matter how 
large a cable is put in, is a great advantage, since in the 
ordinary machines the momentum of the fly-wheel invari- 
ably carries away something, while the hydraulic machine 
is also quite noiseless and clean, both matters of importance 
where so many levers, knife edges, &c., are in the same 
building. 

Mr. Tweddell has also designs under consideration for 
some large works where, in addition to the two outside 
cylinders, he has placed between them another cylinder with 
guides and knives to cut the iron bar at the proper angle 
for welding. 

The machine illustrated by us confirms the remark we 
made in a leading article some time ago in reference to 
some correspondence from Mr. Tweddell, and in which we 
stated that there was a wide field for the extension of 
hydraulic plant, a subject which was afterwards treated at 
length in a paper before the Institution of Mechanical En- 
gineers by the inventor. We understand that in addition 
to supplying the boiler yards requiring new rivetting ma- 
chine with the hydraulic machines, the inventor has 
numerous enquiries to convert those worked by steam, so 
that they may be actuated by hydraulic pressure. We pur- 
pose illustrating the latest type of these machines shortly. 








Beteran Ratts.—The exports of rails from Belgium in 
January, 1873, were 7305 tons. The corresponding exports 
in January, 1872, were 3936 tons. 


Swepisx Inpustry.— We notice the prospectus of a new 
company to be called the Swedish Iron, Rolling Stock, and 
a. en Works, Limited, with a capital of 120,000/. divi- 
dend into 600 shares of 207. each. This company is to be 
formed to purchase the existing iron and implement works at 
Ofverum, in Sweden, which have been in existence for more 
than two centuries, and which have recently been entirely 
reconstructed. The property to be purchased, besides the 
extensive works, plants, buildings, &c., comprise about 
2700 acres of farm lands, and 11,500 acres of forest. There 
is besides an abundant supply of water power already ¢on- 
verted to use. The report, prepared by Mr. J. C. Amos, late 
of the firm of Easton, Amos, and Sons, is a most favourable 
one, and sufficiently encouraging to show that the purchase 
of the property, which is arranged upon easy terms, should 
be a profitable investment. 
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QUESTIONABLE INFORMATION. 


To THE Eprror oF EnGingerine. 

Srz,—Your correspondent “Marine Engineer,” in his 
concluding letter upon the above subject, has been led, in 
his anxiety to support his case, into a statement which I 
fancy he would find some difficulty in proving to the satis- 
faction of the — readers of ENGINEERING. 

He states that most seagoing engineers who have had 
to do with worn boilers coincide with him in opinion as to 
the passage of the ter part of the hot s through the 
lower tubes of marine boilers, and that they have been led 
to this opinion by finding that the lower tubes wear out 
sooner than the upper ones, concluding that they are “ burnt 
out,” owing to the greater heat. Giving your correspon- 
dent credit for a pretty extensive acquaintance with the 
opimons of “ ing engineers,” still I can scarcely 
realise the idea that he is in a position to say that “ most” 
of them coincide with him in opinion, and I suspect they 
they would be considerably “at. sea” if they did so. If he 
consults the book he quoted last week, he will find that the 

henomenon of “ burning out” a tube cannot take place so 
long as it is in direct contact with water ; and even assum- 
ing that the lower tubes were subject to a higher tempera- 
ture, this alone would not account for their wearing out 
more rapidly than the upper ones. 

The fact is, that the lower tubes become encrusted to a 
greater extent with the deposit which settles down here and 
upon the crown of the furnace from the water. so that direct 
contact with the water is prevented ; and, again, the con- 
stant scraping to which these tubes are subject, owing to 
encrustation outside, and tarry pe of ‘soot inside, will 
tend to wear them out more rapidly than the upper tubes, 
as even your correspondent will, I think, admit, considering 
that it was upon the heavy deposit of soot in the lower rows 
that the writer he defends founded the idea that the lower 
rows are the most effective. 

The book your correspondent quoted last week in support 
of this notion, was written in the infancy of the multitubular 
marine boiler, and is remarkable on account of the author’s 
strenuous opposition to this type of boiler, his favourite ma- 
rine boiler being the old flue teller extensively studded with 
“ conductor pins.” Conductor pins and flue boilers are thin 
of the past, and the multitubular boiler has for years held 
its own against all competitors, notwithstanding this author’s 
verdict that the tube system was “ wholly inapplicable” to 
marine purposes. 

Quotations from such a source upon a question relating to 
modern marine boilers, can have little weight with your pro- 
fessional readers, even when backed in such a dubious fashion 
as by the wholesale enlistment of involuntary witnesses in 
the shape of “ most of the seagoing engineers.” 

The example given by your correspondent, “ T. S.,” in his 
very interesting letter, in order to show that the draught 
must necessarily be quickest through the upper tubes, is a 
very striking one, and I need scarcely say that the theory of 
the writer on “ Economy of Fuel” in the “Annual of the 
Royal Schooi of Naval Architecture,” &c., runs entirely 
counter to the modern practice of boiler construction. The 
provision of the large combustion chambers now fitted 
would be valueless if the major part of the gases from the 
furnace bolted through the lower tubes the instant they 
cleared the furnace. 

I remain, Sir, your obedient servant, 
Practical ENGINEER. 


FOREIGN AND COLONIAL NOTES. 
Erie Railway.—The last return issued on the subject 
shows that the Erie Railway Company possesses 488 loco- 
motives, 258 first-class coaches, 44 second-class and emigrant 
cars, 76 baggage, mail, and express cars, and 10,688 freight 
cars. The equipment expenditure of the company amounted 
at the close of the financial year 1871-2 to 11,191,472 dols. 


Search for Coal in Victoria.—Several gentlemen connected 
with Geelong propose to offer a reward—if possible of 6v01. 
—for the discovery of a payable seam of coal within a con- 
venient distance of that town. It is proposed to sink an 
experimental shaft in the neighbourhood of Airey’s Inlet. 


Russian Railway Strategy.—A new railway and telegraph 
chart of the Russian empire has been published. Russia is 
shown by this chart to have a complete system of strategical 
railways, radiating from the three principal lines, uniting at 
St. Petersburg, Moscow, and Kieff, and extending even to 
the Asiatic frontier in no lessthanten lines. All the military 
centres, even Nova Tcherbask, the head quarters of the Don 
Cossacks, are now accessible by railway. 


Illinois Central Railway.—The main track and sidings of 
this undertaking now comprise 1243 miles of line. During 
the past year four first-class engines were purchased, making 
the number owned by the company at the close of the year 
197. Of these 40 were employed on passenger trains, 112 on 
freight trains, 27 switching, he., and 18 were undergoing re- 
pairs. The aggregate number of miles run by engines last 
year was 5,888,226, an increase of 177,372 miles as nen pen 
with 1871. The cost of the repairs executed was 500,987 dols. 
The average cost of repairs per mile run last year was 8.50 
cents against 8.21 cents in 1871, 10.45 cents in 1870, 11.27 
cents in 1869, and 12.72 centsin 1868. The total cost of 
locomotive power last year upon the system was 1,283,380 
dols., against 1,228,038 dols. in 1871, 1,855,466 dols. in 1870, 
_—- dols. in a and 1,266,532 a in _— , — 

ive the following ave ile run during the 
io In 1872, 21.76 pooer 9 Pn 1871, 21.50 cents; in 
1870, 25.15 cents; in 1869, 25.49 cents; and in 1869, 27.67 
cents. 

Victorian Gold Mining.—In September, 1871, there were 
27,026 Europeans and 15,058 Chinese engaged in what may 
be termed surface diggin whe in Victoria. In Septem- 
ber, 1872, these cumbits Sad eclined to 22,664 and 14,910 
respectively. On the other hand, the quartz miners in- 











creased from 16,333 Europeans and 89 Chinese to 16,662 of 
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the former and 111 of the latter. The aggregate quantity 
of quartz crushed in Victoria in the third quarter of 1872 was 
267,228 tons, and the total yield was 188,803 oz. 


Mokta-el-Hadid Mi Iron Minerals.—In the course 
of last year, the Mokta-el-Hadid tic Iron Minerals 
Company raised $34,924 tons of minerals and 57,915 tons of 
coal. The sales of the year oupgeeet 872,849 tons of 
minerals and 57,915 tons of coal. profit realised by the 
company for the year was 119,797/., and the dividend paid 
upon the company’s share capital for 1872 is at the rate of 7} 
per cent. per annum. 

Gas in Paris.—The profits realised in 1872 by the Parisian 
Com for Lighting and Heating by Gas’ amounted to 

91. Of this very considerable sum, 400,000/, was, how- 
ever, handed over to the municipality of Paris, in accordance 
with the terms of a recent convention. 


The St. Gothard Tunnel—It appears that during February 
68 ft. 4in. were pierced on the 7. onto side, and 60 ft. 
4 in. on the Airolo side. The total distance traversed at the 
close of February amounted to 680 ft. Of this distance, 
again, 261 ft. has been finished off as regards the masonry. 
e tunnel is a gigantic work, and at the present rate of 
progress its execution must extend over several years. 


Charentes Railway.—A vig inpetus has been given to 
the works of the Angouléme and Limoges line of this rail- 
way- The platform of the; permanent way is expected to 
be completed by the spring of 1874, and the ballasting and 
laying of the rails will probably be finished off before the 
close of next year. The company will then have something 
over 800 miles of line in operation. 


The French Iron Trade.—The construction of the Cham- 
igneulles forges has been commenced. At the Pompey 
orks, in course of construction, by MM. Dupont and 
Dreyfus, the first puddling furnace have been lighted. These 
furnaces are on the old hand system. 


Intercolonial Railway.—As there are now 5230 miles of 
narrow gauge railway in Canada, the Canadian Government 
has reselved to change the gauge of the Intercolonial Rail- 
way. The chief engineer of the Intercolonial has, however, 
expressed his opinion that the portion of the line south of 
Moncton should not be changed at present. It is also not 
very clear when the conversion of the remainder of the line 
is to take place. 


Coal in the North yee erg even the great war of 
1870 and 1871 could wholly check the progress of coal 
mining in the French department of the Nord. In 1868 the 
extraction of coal effected in the department amounted to 
2,402,080 tons; in 1869 to 2,600,000 tons; in 1870 to 
2,728,000 tons; in 1871 to 2,856,000 tons; and in 1872 to 
8,282,000 tons. 

Australian Railways.—Queensland has 218 miles of rail- 
way, which cost about 2,600,000/.; New South Wales, 304 
miles, which cost 6,300,000/.; and Victoria, 271 miles, which 
cost 10,163,0007, 


Canadian Rai/ways.—The Ontario and Quebec Railway 
Company has given notice of its intention to apply to the 
Dominion Parliament for an Act to amend the company’s 
act of incorporation by granting it authority to construct a 
branch line to Georgian Bay, and to purchase a line now 
built from Port Perry to Port Whitby. Mr. Legge, the 
engineer-in-chief of the Northern Colonisation Railway, has 
left Ottawa for the purpose of exploring the country between 
Ottawa and Deep River, so that a definitive decision may 
be arrived at as to the route to be followed to Lake Nipis- 
sing. 

Tasmanian Main Line Railway.—A number of navvies 
imported by Messrs. Clarke, Penchard, and Reeve, the con- 
tractors for the Tasmanian Main Line Railway, have arrived 
at Launceston, Tasmania. A difficulty arose with them, 
because they refused to go to work at the price which they 
had agreed to accept in England, viz., 5s. per day; this 
difficulty was, however, compromised after a while, and 
most of the men were at work at the date of the last advices 
from Tasmania. The Pysche had arrived with upwards of 
890 tons of railway iron. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Keltham Forge and Rolling Mills, Shefield.—On 
Tuesday the Kelham Forge and Rolling Mills, Sheffield, 
forming part of the separate estate of Mr. John A. Charles 
(of the late firm of Charles and Company), was sold for 
53,7501. The property includes engines, trains of rolls, fur- 
naces, steam Cickensin fixed machinery, floor plates, and 
gust fittings. The site occupied 8336 square yards. Mr. 

larsh, solicitor, was the purchaser on account of Mr. Wing, 
accountant, Sheffield, who is understood to intend to transfer 
the concern to a limited liability company. It is mentioned, 
as anexample of the manver in which this class of invest- 
ment has increased in value, that last year the Millsands 
Rolling Mills (of the same firm) were sold for 60,0007., 
although they possessed 50°) yards more (freehold) land 
and large steel melting furnaces, &c. 


The Rotherham Brassworkers’ Strike—The Rotherham 
brassworkers’ strike coutinues, and with but little prospect 
of the men gaining their point. The men held a meeting on 
Tuesday at which a proposition was enunciated advocating 
the immediate establishment of a brass foundry on the co- 
operative principle to be worked by the members of the 
uvion. It was stated that a place bad been taken large 
enough for a hundred men, and that work would be begun 
as soon as possible. 

Sheffield Water Works Company.—At the 43rd annual 
meeting of the Sheffield Water Works Company held at 
Sheffield on ee last, a dividend was declared after the 
rate of 4 per cent. for the half year. In the course of the 


P it was stated that Dale Dyke storage reservoir 
Would be Mnlahod in '10¥4 and the Dentask nue ierisie 





the year’s f " 
being about 61,0007. The scheme of works on the river 
Loxley were thought to necessitate a further outlay of about 
150,000/. to 200,0007. 


Sheffield United Gaslight Company.—The thirty-sixth 
ordinary meeting of this company was held on Monday in 
the Cutlers’ Hall. The favourable statement of accounts was 
attributed to forward contracts entered into before coal had 
attained its present high price. Allusion was made to 
numerous recently beenght forward schemes for the pro- 
duction of gas. The irman said they were very nu- 
merous indeed, but despite the published reports relative to 
some of them, he thought they were not of great value. The 
directors of other companies of great experience had, he 
said, arrived at a similar conclusion, but so far as they were 
concerned they were not bigoted, but would give any scheme 
a fair trial that promised to keep the price of gas low. A 

uestion was oduh relative to air gases in reply to which 
the chairman read an extract from a statement made by the 
chairman of the Imperial Gas Company, in which that 
gentleman stated that the air-gas invention was likely to 
meet with the fate of its lecessors. A dividend was de- 
clared of 61. per cent. on class A stock; 5/. per cent. on class 
B stock, and 3s. per share on each new 101. share (61. paid 
up, but only 42. of which participates in the dividend) — at 
the rate of 107. per cent. on the A and B stock, and 7/. 10s 
on the new shares. 


A New Colliery and Blast Furnace.—A new colliery is 
about to be sunk at Cudworth, near Barnsley, and a new 
blast furnace has been blown in at the Thorncliffe and 
Chapeltown Works. 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market be- 
came much firmer at the end of last week, and a good business 
was done up to 121s., which was the closing price on Friday. 
On Monday morning as high as 122s. was paid, but this 
price was not maintained, and the quotations during the after- 
noon was 12ls. to 121s. 3d. Yesterday the opening price 
was 121s. 3d., and a moderate business was done down to 
120s. 3d.; closing with buyers at that price, and sellers 
asking 120s. 6d. There is not at present much speculation 
in the, trade, and there is no excessive demand for pig iron 
from any particular quarter, but considering the high price, 
there is a fair general demand and wonderful steadiness in 
thejmarket. ‘The continued scarcity of iron in the Middles- 
brough district causes more demand for Scotch brands, and 
stocks, both in store and makers’ hands, are still being 
reduced. The undernoted quotations show a moderate ad- 
vance on those of last week : 
. No.1. No. 3. 
s. d. sd. s. s. d. 
122 6-125 0 121-122 0 
s. d. 8s. d. 
1420 1220 
145 0 1240 
145 0 122 0 
1276 1210 
145 0 1220 
"145 0 1220 
130 6 1220 
1220 1206 
123 0 1210 
1400 — 
140 0 1226 
ase os ee 135 0 1300 
all deliverable alongside.) 
eve at ve 141. to 151. 
141, 








G.m.b. at Glasgow 


Gartsherrie -s 

Coltness is e 

Summerlee _,, 

Carnbroe - eo 

Langloan pe ‘ 

Calder, at Port Dundas 

Glengarnock, at Ardrossan 

Eglinton 2 

Dalmellington os ove 

Carron, at Grangemouth, selected 

Shotts, at Leith ... Wil oie ese 

Kinnell, at Bo'ness 

(The above 

Bar Iron ... - 

Nail rods ... . eve ove 
Last week's shipments were 16,128 tons as against 25,026 

tons in the corresponding week of last year, and the reduction 

of the amount of pig iron in the public stores was 2047 tons. 

To-day’s forenoon report is—Business at 120s. to 119s. cash, 

closing sellers at the latter figure; and in the afternoon 

business was done at 118s. 6d. cash, and 119s, 6d. one month, 

closing buyers at 118s. 3d. 


The Finished Iron Trade.—Manufactured iron is still a 
drug on the market. There seems to be no limit to the 
parcels in second hands, and until they are exhausted the 
market seems destined to rea ain in its present anomalous 
condition, namely, official quotations, 14/. to 152; actual 
price at which iron may be bought, 137. The malleable iron 
works, almost without exception, are very slack, and 
it is feared that unless some improvement takes place, manu- 
facturers will, ere long, be compelled to resort to the extreme 
measure of closing their gates. A slight improvement 
showed itself yesterday. As the advance of 7} per cent. on 
the rate of ironworkers’ wages has become general at the 
large works, in sympathy with the {advance in the North of 
England and in South Staffordshire, it is thought that pur- 
chasers) will now require to give out their orders, inasmuch 
as no cheapening of the commodity may be expected during 
the next few months from a reduction of workmen’s wages ; 
but there may be a change from a fall in the price of pig 
iron. 

The Price of Coal.—There is still a declining tendency in 
the price of coal. It is said that since the beginning of the 
year some varieties haye declined about 10s. per ton. Ayr- 
shire coals delivered at Ayr station are selling at 16s. per 
ton. The coalmasters of that country held a conference 
yesterday at which it was expected the reduction would be 
made general throughout the country. 


Institution of Engineers.—The Institution of Engineers 
and Shipbuilders in Scotland held their concluding meeting 
for the session 1872-73 last night, Mr. James Deas, C.E., one 
of the vice-presidents, in the chair. As it was the annual 
meeting, the first part of the evening was occupied with the 
election of office bearers, &c. Mr. Robert Duncan, shi 
builder, Port Glasgow, was unanimously re-elected to 
office of president; and Messrs, H. R, Robson, Finni 








income had increased by over 3000/., the revenue | Steamship Works, and J. Z. Kay were elected to fill 
| in the list of vice-presidents. Five members of ¢c 


also elected. Thereafter a paper was read by Mr. 
Lyall, shipping surveyor, on “ A Proposed Steamer 
nel Service ;” and it was followed by one from Mr, Hj 
Elba Steel Works, Swansea, by way of supplement 
mat & the preceding session on “The Manufacture of Gs 
Steel.” . ° ; 
The Sutherland and G@aithness Railway.—The works & 
connexion with this lime of railwa: — oe 
rapidly. The permanert way to Kildonan, distant ten mil 
from Helmsdale—is.now completed. On Wed : 
the Duke of Sutherland _ a visit to this quarter 
viewed thé works. After the inspection, his grace expn 
himself as highly satisfied with the progress rf 
The section from Thurso to Halkirk is now finished, The 
other portions of this line are bei ith 
much energy) and it is full that the whole ling 
Wick will be completed in than twelve months. % 


NOTES FROM CLEVELAND AND THE ~ 
NORTHERN COUNTIES. g 
Mrpptessroven, W. * 
The Cleveland Iron Trade.—Yesterday, there wasa 
attendance on ’Change at Middlesbrough, and a fair *: 
of business was done. Pig iron was exceedingly scarce, and 
consequently prices were firmer. Several steamers are now 


detained in the Tees waiting for cargoes of pig iron. Higher 
delivered early, 





rices are readily paid for iron which can 
he report that the men employed at the Weardalelime. 
kilns had struck for an advance of wages caused consider- 
able apprehension. In the finished iron trade there is 
nothing new to report. a 


The Cleveland Mine Owners and their Men.—The Cleve. 
land ironstone mine owners have formed themselves intoan 
association. Yesterday they had a meeting at Middles 
brough, and elected Mr. Isaac Lowthian Bell as theirprese — 
dent, and Mr. David Dale théir vice-president. A committes 
was appointed to meet the representatives of the Miners As 


sociation to form a joint committee to settle local di : 
Later on the same day, the committee met the rep _ 
tives of the men, and rules for the regulation of the joint 
committee were adopted. 

The Darlington Section of the North-Eastern Rail 
Company.— Yesterday, at the meeting of the Middle 
Chamber of Commerce, the management of the Darli 
section of the North-Eastern Railway was freely disused. 
At the end of this year, the Stockton and Dar 
way merges into the North-Eastern. The Chamber of 0 
merce, at Darlington, have had a meeting, and haye 
a resolution in favour of the continuance of the 
management, and have asked the Middlesbrough and 
chambers in the district to express an opinion on the subj 
During the discussion on the question, at Middlesbr 
various opinions about the management were elicited, and 
different resolutions were submitted. One gentlemen said) 
“that the sectional management of Darlington justified no 
confidence whatever in that management. He alluded 
the absence of Sunday trains, and objected to half a dosem 
gentlemen legislating for the morals of the People “Mr 
Edward Williams proposed that the business of the St Lo 
and Darlington section of the North-Eastern Railway ¢ be 
be satisfactorily managed by an organisation having Ye % 
its head quarters, and that it strongly advocates Darlington — 
as the seat of ganeral management and the board "e 
Two amendments were proposed, one “that the ™ 
Eastern Railway be requested to hg a responsible Fe 
agent for this district, residing in Middlesbrough,” and the)” 
other, “that this Chamber hails with satisfaction the pe 
nation of the sectional management of the North-Basterm 
Railway Company, and trusts that any future arra 
of the line will be conducted by some central .” The 
resolution proposed by Mr. Williams was It cannot 
be denied that there are many complaints about the trafic 4 

ment of the Destingses section, which is the back+  — 
bone of the North-Eastern Railway. tg 

Strike at the Lime Kilns.—The men employed at the ~ 
Weardale lime kilns have struck for an advance of 1s. pet 
ton. Itis ho that the matter will speedily be arranged, - 4 
asa long strike would result in the blast furnases being 
blown out. It requires about 10 ewt. to 12 cwt. lime 
stone to make 1 ton of pig iron. Some of the pig-makers 
fortunately have stocks of limestone, but there is no doubt - 
that all available limestone would quickly be if 
the supply was checked for any length of time. 

The Utilisation of Blast-Furnace Slag.—On ‘Change st 
Middlesbrough yesterday Mr. Charles Wood exhibited some — 
bricks and specimens of his patent powdered slag, Me. 8 
attracted a great deal of attention. A full description of Mr. re 
Wood’s slag machine has already appeared in the columns _ 
ot ENGINEERING. 


Canapian Patent Orrice Pusrications.— Following 4 
the example of the United States, the authorities iF. E 
Canadian Patent Office have commenced the issue of hich, 
Canadian Patent Office Record,” the first number of wi Iie 
that for March, has just been received in this country. 
of imperial octavo size, the same as that of our own 
publications. The present number consists of forty 


al 
owe 








pages, 
and contains the titles (in English and French), aod te 
claims of the patents granted from October 17 to D 
13, 1872, numbering in all, 256. In addition to a 
are sixteen crowded pages of drawings reproduced from te. = 
originals by phote ogre but on such an exceedingly 
8. 


mall scale, and executed in such a very inpae ail q 


as to be of very doubtful utility. It is obvious 
case of a complicated machine, very little detail can el Ys 

ina of in. square, which is all the room allotted ae 
the illustration of each invention. The attention of paten= 

tees is directed to the rules issued by'the Canadian suthom . 
ties about three months ago, with respect to the wings q 
necessary to be deposited. 3 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United, States. Communications 
nay in future be addressed to Mr, GEORGE EpwarD 
Harvina, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, MR. CuaRLEs GIL- 
sent begs to state that subscribers in the United States 
can besupplied with ‘*‘ ENGINEERING” from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
for this Journal (delivered post free) will also be 
received by Mr. Harvina, at the New York office 
above mentioned, at the rate of $9.30 present 
currency. 








Viuexya UntversaAL Exnrertion.—We beg to announce 
that to facilitate communication with Exhibitors we have 
established a Special Office for this Journal at Prater, 
129, Vienna. This office is situated close to the Western 
Entrance of the Exhibition. 








NOTICE OF MEETING. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 29th, at 
on. “ Notes on the Rigi Railway,” by Mr. William Pole, F.R.S., 
ast. C.E. 
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FUTURE SHIPPING LEGISLATION. 
a can be little doubt that one of the most 
cult questions of the day is to determine the 
means by which the mercantile marine of this 
a can be brought under control in such a way 
. hot to seriously hamper fair and legitimate trade, 
the n ~ the same time it shall be effective against 
a atal abuses which have been allowed to grow up, 
ne satisfy the popular outcry which Mr. Plimsoll 
a ios by his *‘ appeal” on behalf of our sea- 
sll’: B -- dealing with the provisions of Mr. Plim- 
puaded th 4 lew weeks ago we showed that, as re- 
i © requirement of universal survey by the 
this weha rade, it was simply impracticable, and in 
per ve since been fully borne out by meetings 
toe de us parts of the country, and within the last 
mer the member for West Hartlepool, Mr. 
surveys — Jackson. We showed that such 
Worthie. 4 Board of Trade to be anything but 
or worse, must be carried on by a large 

as toe yors with an elaborate system of record 
®nable every vessel's history to be traced 























without difficulty or delay, requiring, in fact, a large 
Government department, which it would be out of 
the question to think of organising to carry out the 
provisions of a temporary Actof Parliament. And, 
as Mr. Jackson has clearly pointed out, even were 
such an Act passed, and a staff formed for carrying 
it out, a perfect deadlock must ensue for some 
months, and trade would be paralysed, unless suffi- 
cient time were allowed to enable*the fifteen or 
sixteen thousand ships at present unclassed, to be 
brought under survey before the penalty clauses of 
the Bill are brought into operation. 

Perhaps as good an illustration of this as can be 
given may be drawn from the case of the Parga, 
which has been before the public so much in con- 
nexion with questions asked in the House of Com- 
mons. ‘This vessel was loaded, and almost ready 
to proceed to sea, when Board of Trade surveyors 
were sent on board, and they condemned her as 
unfit to go to sea. Mr. Chichester Fortescue 
thanked Mr. Plimsoll for having enabled him to 
prevent at least one unseaworthy ship from leaving 
port. Numerous other surveyors appear to have 
been sent to inspect her, and none of them seem 
to have been willing to incur the responsibility of 
reversing the former decision, and of pronouncing 
her seaworthy. 

It must be remembered that the Parga is an old 
wooden North American-built ship, principally 
composed of fir and soft woods, and so likely to 
get, through knocking about, a more bruised and 
battered appearancethan an older, and perhaps much 
more decayed, vessel built of harder wood. Atthe 
time the inspectors went on board the ship, she was 
down deep in the water, and was filled with cargo, 
so that it was impossible to examine the hull pro- 
perly to ascertain her seaworthiness. At any rate, 
she was stopped, the case came before the Courts, 
three independent surveyors were appointed to ex- 
amine the vessel, her cargo was discharged, a 
thorough overhaul has taken place, and now, after 
the lapse of five weeks, and the loss by somebody of 
some hundreds of pounds, she, the Parga, is—if we 
are rightly informed—pronounced seaworthy. This 
is simply a disgrace to the country, and to those 
who pretend to administer its shipping affairs. But 
suppose Mr. Plimsoll’s Bill to become law, and we 
have, instead of one Parga, some hundreds of ships 
lying in the docks, not daring to sail until the ma- 
chinery of the Board of Trade can be brought to 
bear upon them after the manner illustrated by the 
ship in question. Much has been said about the 
ease with which the work can be undertaken, but 
every man acquainted with the working of the 
Board of Trade and the shipping of this country, 
and who has given the matter his consideration, 


29, | knows full well that the whole thing would break 


down, and bring the Government into contempt 
and ridicule. With these consequences so clearly 
before us, it is impossible to hope that Mr. Plim- 
soll’s Bill, in its present form, can become law, 
much as we join with him in wishing for some im- 
mediate steps to be taken to prevent rotten and 
overladen ships being sent to sea. 

How Mr. Plimsoll’s object is to bé accomplished 
is a question on which all parties seem to be en- 
tirely at sea, and this, in our opinion, arises chiefly 
from the absence of knowledge regarding the past 
history of our shipping, and the machinery which 
has for years in various forms been growing up to 
regulate it. The present aspect of affairs reminds us 
of the various futile attempts which were made to 
frame educational measures on abstract propo- 
sitions, while ignoring all that had previously been 
done in the organisation of schools throughout the 
country. That the means will be forthcoming for 
carrying out an object so desirable as the prevention 
of unseaworthy ships beingsent from our ports, we do 
not for a moment doubt, but they can only be arrived 
at by full and ample public discussion. The country 
has it at heart, and will most assuredly see it carried 
out. Mr. Plimsoll, although he at present stands 
committed toan impracticable Bill, would, we feel 


persuaded, rejoice to see every clause of that Bill 


altered and remodelled in the House of Commons, 
provided his ends are attained by it. The Board 
of Trade are in this position, that after years of re- 
sistance to healthy, beneficial legislation, they find 
themselves overpowered, and with powers and 
duties already on their hands, which they are un- 
able to carry out, they are in danger of having 
additional responsibilities thrust upon them which 
would lead to a complete collapse. ‘I hey, there- 
fore, being thus interested, must heartily wish and 
seek for some means of escape, Where all, there- 





fore, are interested in bringing the question of our 
mercantile marine to a satisfactory issue, we have 
every hope that the movement now on foot will 
lead to substantial and practi¢al good, and with this 
view it will be our wilentoed to assist, by all the 
means in our power, to throw light on a subject 
of such great importance, and involved in so much 
darkness and obscurity, as the shipping interest of 
this country. é 

On the question of the load line Mr, Plimsoll will 
perhaps have the benefit of the labours of the Royal 
Commissioners, before his Bill is again brought for- 
ward. For the present we will confine ourselves to 
that part of his subject which relates especially to 
surveying. 

There are at the present moment, speaking 
roundly, about 25,000 ships to which the attention 
of the legislature must be directed, and these repre- 
sent about 6 million tons of shipping and a money 
value approaching 50 or 60 mififons sterling, quite 
apart from their cargoes, which in the course of a 
single year may be put down as far more than this 
amount. It will thus be seen that the interests in- 
volved in the inquiry of the Royal Commissioners 
are enormous ; greater perhaps than have ever been 
the subject of a similar inquiry, under the pressure 
of a great popular movement. The machinery in 
existence at present and engaged in regulating and 
controlling this vast amount of property, stated briefly, 
may be summed up as follows: The Board of Trade, 
Lloyd’s Registry of British and Foreign Shipping, 
the Liverpool Underwriters’ Registry for Iron Ship- 
ping, and a certain unrecognised species of surveil- 
lance exercised by people employed by the various 
underwriting bodies. . 

Of the above we have placed the Board of Trade 
first, because being a it office and haying already 
Government powers at its back, it is naturally the 
first on which eyes are directed as being the centre 
from which to expect succour. Unfortunately the 
Board of Trade have for years discouraged and 
opposed all attempts at legislation in the direction 
which Mr, Plimsoll advocates, and through want of 
foresight, and over confidence in their power to re- 
sist attack they have placed themselves in an un- 
tenable position from which they cannot retreat, . 
because they are unable to execute the work they 
are expected to perform, however much they may 
desire now to undertake it. At the present time 
there is not connected with the Board of Trade a 
single naval architect, a man who has been 
brought up to the profession, or who understands 
the various needs and requirements alike of wood 
and iron vessels. A few years ago they had a 
limited staff of shipwright surveyors, but for some 
unaccountable reason they have all been got rid of, 
and with the exception, perhaps, of one recently 
transferred to the Board from the Emigration Com- 
missions, they have none whom they could send on 
board an old wooden vessel with experience to 
guide them in discovering her real state of efficiency 
or to find out the merits of her build or the material 
of which she has been constructed. 

In making this statement we have not the least 
desire to disparage or underrate the abilities of the 
engineering staff of the Board of Trade, some of 
whom are recognised as men of mark in their pro- 
fession; and as examiners of officers requiring 
certificates of a knowledge of steam, and holding 
occasional inspections of machinery and iron work, 
they perform a useful and necessary function, 
which, as far as it goes, could not be carried out 
more satisfactorily and efficiently. But to fulfil the 
requirements of Mr. Plimsoll and his supporters ; 
to prevent rotten, badly constructed, or aged 
ships being sent to sea in an unseaworthy state ; 
per to do this in a firm, impartial, and methodica 
manner without serious inconvenience to the trade 
of sound and well-kept ships, and without in a 

anic rushing off and condemning vessels right and 

ft on the slightest breath of suspicion being raised 
against them; this is an undertaking which the 
Board of Trade officials cannot and do not pretend 
to be able to carry out. It is one, however, which will 
most assuredly have to be grappled with before the 
country will be satisfied that all has been done 
which can be done to protect the lives of our sea- 
men. The Liverpool Underwriters’ Registry is, 
like the Board of e, fettered by the want of a 
large organised staff of surveyors, in all but . 
twelve, and also by the fact of their not having in 
their orgauisation any provision for dealing at all 
with wooden ships, which are the most numerous in 
the country. 





By far the most important institution in existence 
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for the survey of shipping is Lloyd's Registry, 
where, at an oa half the ships in the 
country are classed, and accorded characters de- 
noting their merits, by a Committee composed of 
underwriters, merchants, and —— elected by 
various public bodies, and in different parts in the 
country. They survey ships of all kinds—wood, 
iron, and composite, both at home and abroad, 
and bave a stat of sixty surveyors in this country, 
and seventeen in foreign ports. Among the agents 
for the various underwriting bodies are many who 
have an extensive knowledge of specialities, such as 
loading, draft of water, and such like, but few 
whose services could be of much avail on the 
question of a vessel’s construction. 

The great question seems to us to be how to com- 
bine all these forces, and to reinforce and strengthen 
them if necessary, in order to achieve the great work 
of bringing the whole of the mercantile shipping of 
the country, and also all ships trading to and from 
our ports under healthy and efficient control. To 
this part of the subject we hope to return in a 
future article. 
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STEAM ENGINE ECONOMY. 

We have to apologise to The Engineer's “‘ Omega”* 
for having allowed his article published on the 
llth inst. te remain unnoticed forafortnight. The 
fact is explained thus ; he has moved his article from 
the beginning to near the end of that paper, and 
we did not see it until we had read its praise in a 
letter in last week’s Engineer over the signature ‘‘ J. 
Molesworth.” In The Engineer for the 11th of 
April, ‘‘A Working Engineer,” Glasgow, main- 
tains, by sheer arithmetical calculation, the correct- 
ness of his former formula. He deserves great 
credit for the industry and Scotch-terrier pertinacity 
he has displayed. He adheres to the original pro- 
blem, cylinders 2 to 1. From the date, March 3], 
it would appear that this letter had been received 
three days before the 4th of April, and that it was 
kept back until ‘‘ Omega” had, on the 4th of April, 
published that the cylinders were 1.65 to 1, and 
that the ‘‘ Working Engineer” ‘‘ had failed to com- 
prehend the case,” and that ‘‘ Omega” had ‘ never 
said a syllable about a cut-off in the large cylinder.” 

. We explained the character, or rather the character- 
lessness, of these statements in our article of the 11th 
instant. Following ‘‘Working Engineer's” letter is 
one from ‘‘ H.R.,” Bradford, not kept back, dated the 
9th at Bradford, and published on the 11th, because 
it repeated that the problem under discussion re- 
ferred to cylinders 1.65 to 1, and so helped to 
deepen the impression “‘ Omega” had made by shuffl- 
ing the datain his paper on the previous week. The 
question solved by ‘‘ H.R.” was not published until 
four days after ‘‘ A Working Engineer’s” letter was 
written. 

We turn now to what ‘“ Omega” says for himself. 
We left him at the end of his paper of 4th April a- 
Dundrearying himself and his readers as to whether 
hyp. log. R 

R-1 
thing less than 1, and he had just caught an idea 
that it was ‘‘ less than ] somewhere in the ratio of 
the relative capacity of the two cylinders.” Re- 
membering that he has changed the data to be 
cylinders 1.65 to 1, let us see what he makes this 
‘ratio of the relative capacities of the two cylin- 
ders.” He says it is 0.65. 

“0.65 + hyp. log. ate 21.66 lb. ,, 





was a something equal to 1, or some- 





He means by this : 

(0.65 + 0.6) x 21.66 Ib. 

1.65 

And he tells us at the conclusion of his paper that 
‘* we wrote the equation as we did deliberately and 
of set purpose, because we have always found that 
brackets constitute stumNing-blocks in the way of 
those who know nothing of algebra, and because 
endless confusion would have arisen in the minds of 
such readers had we written hyp. log. 1.65 instead 
of hyp. log. .5.” If this is not a deliberate false- 
hood, the writer of it must bea deliberate fool. 
He gives us, indeed, a shameful example of what 
* constitute stumbling-blocks in the way of those 


=15.1 








* Engineers have, many of them, an aversion to Greek 
letters, and some of our readers have been puzzled with 
“9.” We have been asked what it means by some working 
men. We explain that it is a Greek letter called “ Omega, 
meaning “Great 0.” We have used the word “ Omega” 
above in preference to the translation, “ Great O,” in defer- 
ence to the feelings of our contemporary. 





who know nothing of algebra ;” but how is the dis- 
grace of the thing to be wiped away before educated 
men of other countries? that this “Omega” of 
The Engineer should thus deliberately damn the re- 
putation of Englishmen by making a laughing- 
stock of himself and his stumbling-blocks. 

He has exhausted the changes of stumblings 
possible with logarithms and with brackets, and he 
now brings in ratios to show how he can make 
stumbling-blocks of them, even in spite of our 
having taken his other blocks from him. The 
0.65 is not the ratio but the difference between the 
relative capacities of the two cylinders. The 


or 1 
** ratio” liy_—. =0.61. 
ratio” is rea Te 


He then gives a sentence so rich in its verdant 
hue that our readers will be quite refreshed by it: 
‘* What we have said, however, affords a clue toa 
method of calculating the mean pressure in a low- 
pressure cylinder, which is so excessively convenient 
that it only requires to be known, we believe, to insure 
its general adoption.” ‘The italics are ours; he has 
struck a key-note of jubilation, and to enable us 
all to rejoice along with him we give his words of 
exultation: ‘‘ Although the multiplication of unity 
by the ratio of the cylinder capacities will not give 
us a correct constant to add to the hyperbolic 
logarithm of the ratio, it is very easy to calculate a 
set of constants for those ratios of expansion most 
frequently met with. These constants can then be 
combined with a table of hyperbolic logarithms, or 
committed to memory without any considerable in- 
tellectual effort. Once possessed of these figures, the 
determination of the mean pressure in a compound en- 
gine becomes the simplest and easiest matter imaginable 
—very different, indeed, from the formidable in- 
vestigations of our correspondent, ‘A Working 
Engineer.’” It can hardly be credited that a man 
occupying the a position ‘‘ Omega” holds 
should write the above about one of the rudimentary 
principles of the steam engine, that he should even 
now, after having written five leading articles on 
the subject, be ignorant of the fact that the average 
pressure for which he seeks is, instead of the above, 
simply and accurately. 

0.6 x 21.66 _ 16.7 
There is nothing more required, and all his “‘ con- 
stants to be committed to memory,” melt away, 
leaving only one solid constant to be never for- 
gotten :—mem., constant, Whatever “Omega” writes 
is sure to be wrong. 

But we have only noticed yet one stumbling over 
a ratio; he does not do these things once, as it 
were, by accident, but always ‘‘ deliberately and of 
set purpose,” so we find him having stumbled over 
one ratio, proceeding at once to set up a row of 
them like hurdles in a steeple chase, eleven in 
number, and he then “ deliberately and of set pur- 
pose,” stumbles at nine of them. He says, ‘‘ The 
stroke is divided into ten spaces. The volumes for 
each space will then be 

ll, 12, 18, 14, 16, 16, 17, 18, 19, 20, 
and the pressures being in the inverse ratios of the 
spaces, will be 

200, 190, 180, 170, 160, 150, 140, 180, 120, 110, 100 Ib.” 
These are not ‘inverse ratios” ; they are two series 
of numbers, the one written in the inverse order of 
the other, but “inverse order” and ‘inverse ratio,” 
are very different. It would appear from this that 
‘‘Qmega” believes that the expansion of steam is 
in arithmetical progression, and that the ratios are 
arithmetical ratios, not geometrical ratios. Stum- 
bling ‘* Omega”! poor fellow, wherever he turns he 
finds pitfalls. The pressures being in the inverse 
ratio, are really to the nearest whole number as 
under : 

200, 182, 167, 154, 148, 138, 125, 118, 111, 105, 100 lb. 

12, 13, 16, 17, 17, 16, 12, 19, 65, 

The second line shows the amount of error at each 
ordinate, and this be it remembered, is given by 
‘“* Omega” as his extreme accuracy. He says: “ The 
ordinary trapezoidal method of calculating an in- 
dicator diagram is essentially inaccurate, usually 
giving a pressure in excess of the true pressure, 
however carefully the work may be done;”... 
‘* If we require more accuracy, then let a theoretical 
diagram be constructed on the principle that the 
pressures will vary in the inverse ratios of the 
spaces occupied by the steam, and let the mean 
pressure be calculated from this diagram by Simp- 
son’s rules,” and the above set of broken hurdles is 
what he gives for the ordinates, his inverse ratio 
stumbling blocks. He then actually makes the cal- 
culation by Simpson’s rule, with these erroneous 








—————— 

ordinates, which being an arithmetical series. mu, 
necessarily have a mean ordinate equal to half the 
sum of the extreme ordinates, and of course arrives 
at that result. But if the true inverse ratio preg- 
sures, as given by us, be added as in the common tra. 
pezoidal method of measuring an indicator di. 

viz., adding the halves of the extreme ordinates, 
and all the others as they are written, and dividing 


the sum by 10, we get the mean pressure — 384 


10 
- 138.4 de 
= 138.4, that is, 300 =.692 of the initia] pressure. 


Now the hyperbolic logarithm of 2, the ratio of ex- 
pansion, is .693, and the difference between .699 
and .693, shows how far “ essentially inaccurate” 
the common method is, and the difference between 


150 
4 =.75, and .693 shows how wonderfully exact 


we can get it by following ‘“ Omega’s” directions 
“if we want more accuracy.” The nature of 
‘* Omega’s” “ close approximations” is familiar to our 
readers, this improvement on the ordinary ‘essentially 
inaccurate” method of calculating an indicator dia- 
gram, whereby he increases the error of which he 
complains, by over 5000 per cent., is certainly a 
great boon to the readers of The Engineer. 

He proceeds to say, ‘It would be waste of 
—_ to show how a constant can be derived from 
the preceding calculation, which, taking the place of 
a hyperbolic logarithm, gives the mean pressure for 
any initial pressure, the ratio of expansion being 9. 
That constant is 1.47. To use it for any initial 


pressure, say 25 Ib., write exes =18.37.” Has 


this also been written ‘deliberately and of set pur- 
pose?” He began the calculation by saying, “ We 
shall now proceed to explain how the constants are 
calculated.” He makes nonsense of the calculation; 
he sees he has muddled it, but he cannot tell what 
is wrong, so instead of ‘‘ proceeding to explain how 
the constants are calculated,” as he had promised, 
he says, ‘‘ It would be a waste of space to show how 
a constant can be derived from the preceding calcu- 
lation. . . . That constant is 1.47.” But it is not 
1.47, and 1.47 was never derived from the preceding 
calculation. In his statement of his plan he says, 
‘let the mean pressure be calculated by Simpson's 
rule. . . . We annex the calculation in full for the 
guidance of such of our readers as are not — 
45 
30 
150 lb. average pressure throughout the stroke.” 
Now the initial pressureis given as 200 lb., and‘ the 
ratio of expansion is two,” therefore : 
200 x The constant _} 5 
= 
.*. The constant=1.5, for expansion=2. 

But he says it is 1.47. . 

We have explained over and over again that the 
constants to be ased as multipliers of the initial pres- 
sure for finding the average pressure in the large 


cylinder are on he, and in the case before 


with Simpson’s rule,” and he ends with “ 


us, where the expansion is two, that becomes 
.693. Not to alter this formula in any way, but 
merely to trace the accuracy of Zhe Engineers 
‘¢ Omega,” we write the true constants in accordance 
with his proposal in a line with those given by him : 

R 1.65 ooo C = 1.28, should be 1.27 

R 2.0 eco Cc 1.47, should be 1.39 

R= 2.5 ws. © = 1.70, should be 1.58 

R = 3.0 si Cc 1.95, should be 1.65 


95 
That is for R = 3, he gives a pressure 1.95 1.18, 


1.65 
more than it is possible to get out 
of the steam. If ‘“‘ Omega” would only estab 
this result in practice it would be a capital thing for 
his “‘nozzle boiler,” and he would make 4 big 
fortune out of it. : 

He next arranges the calculations by —_ 
methods to try to make out that ‘he committ -- 
very great error.” To bolster up this nate > 
insults the good sense of his readers by telling P 
a “‘deliberate and of set purpose we . 
gives as ‘‘the system of calculation we gt P 
the first instance,” not that at all, but ae . ~ 
tion by him in his fourth paper, with cylinders “e 
to 1, and no cut off, to which calculation nom . 
his correspondents have ever objected, wheres, = 
the Paper No. 2, with reference to which the _ 
of the difference has been, the cylinders <a = 
and the system he followed was to calc nad ee 
average pressure, as if the old cylinder nd 
working with the old cut-off, which gave 4 


or 18 per cent, 
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*—~~ on 1.65 to 1. That the table of comparison 
some coon should show no great difference in 
,o results might be expected from an examination 
of the corrections we have given for his constants, 
for ratio 1.65 his constant is almost correct, being 
oF Tati wad of 1.97, and it is that ratio he has 

98 instead 0 ’ : s 
Ls ted. Had he taken ratio 3 instead he would 
_ arrived at a very different result. 

In The Engineer for last week were three more 
Jetters All on this same question. Our contemporary 
seems to act upon the principle that the most votes 
win the day, so under the heading, “‘ We do not 
hold ourselves responsible for the opinions of our 
correspondents,” he keeps publishing letters only a 
shade better than his own leading articles on this 
subject. The first, signed J. Molesworth, Liver- 

|, tells us that ‘‘ In truth all practical engineers 
md that such formule possess no real value. 
They are practically useless, and I think that ‘2’ 
has made a good point in rejecting them in his last 
communication in favour of constants.” ‘¢ Omega’s” 
is surely a bad case if it requires such support as 
this. Are hyperbolic logarithms not also constants ? 
Are they not simply the areas of portions of expan- 
sion curves calculated once for all, with ordinates 
at only infinitesimal distances, and arranged in 
tables for our convenience? But ‘‘ Omega” does not 
discard formule, he proposes only to work out the 
results, and to tabulate them afresh. Because, for- 
sooth, tohim hyperbolic logarithms have proved tobe 
asuccession of stumbling blocks, he thinks hisreaders 
should show sufficient partisanship to eschew them 
henceforth, and to ‘‘ commit to memory a newseries,” 
inaugurated by him ; one that blunders 18 per cent. 
in some of the first specimens he has offered of his 
work. With regard to the practical value of 
formule, such as we have introduced in this dis- 
cussion, we inform ‘‘ J. Molesworth” and others of 
his persuasion that these formule were prepared 
with a practical object in view, the designing of 
large compound engines on untried proportions, 
and that the resulting working diagrams have in 
every case verified the accuracy of the construction 
diagrams. But ‘‘ J. Molesworth” will be very much 
mistaken if he expects to find the lines of the dia- 
grams to be the logarithmic curves; only novices 
in the art would make such a mistake ; the logarith- 
mic curve, as developed in the diagrams of a com- 
und engine, to be truly in accordance with the 
ormule, may require to assume many complications 
in outline, and to be able to verify the logarithmic 
formula through all the windings of the diagrams 
requires just a little more ability in this direction 
than Mr. J. Molesworth will claim to possess. Let 
him look, for instance, at the diagrams in Figs. 1 to 
8 with the article on Compound Engines in Naval 
Science for April. Those are all truly in accordance 
with the common hyperbolic curve, and yet some 
of them are convex, where others are concave ; he 
will find much to confirm him in his opinion that 
“no diagram has a true hyperbolic curve,” for it is 
only to the eye of the expert that this conformity is 
exhibited. We are writing this not for Mr. Moles- 
worth only; we are aware that here is a real 
stumbling block to many a student, and we are glad 
he has very properly named this difficulty, as it has 
given us an opportunity of pointing to the ex- 
pains of this paradox, that the curves are not 
yperbolic curves, and yet that they are just what 
they should have been if the expansion were in ac- 
cordance with the common expansion curve. We 
again guard our words by directing the reader to 
page 141,in our number for February 21, for a 
definition of the sense in which we apply this ex- 
pansion curve. 

The next letter is from “ Chiaja,” Glasgow. | He 

found a stumbling-block in our article of date 
llth of April, where we made the terminal pressure 
in high pressure cylinder=1 or unity. He says our 
formula based on this is ‘‘erroneous,” for if the 
terminal pressure=1 he maintains there can have 
nno expansion in the high pressure cylinder ; 
but let him try it over, begin with initial pressure 
=r, then as r is also the ratio of expansion, the 
pressure must be equal to unity. For 

example, let the initial pressure=4, and let the 
tation of expansion in the small cylinder be also= 
the terminal pressure is=1. Wedo not say what 
nis 1 is ; it may be one ounce or one ton or one 

a, the method of investigation is a per- 

~~) accurate one, and it has the great merit of 
Very simple. We are sorry to see ‘‘ Glasgow” 

is letter, for we thought that night schools 
yere in good working order there, and that at the 


drilled into quicker perception than ‘‘ Chiaja” has 
shown in this letter. But on re-examining it we are 
of opinion that the letter did not come from Glas- 
gow, it seems to be a re-dressing of our formula, 
writing P and P' in it with the view of pretending 
that the writer was not indebted to us for it. We 
gave the average pressure in the small cylinder as: 
m=1--hyp. log. eae he 
the terminal pressure in small cylinder being unity. 
If we give the terminal pressure a particular value, 
say, =p, the above becomes 

hyp. log. R 

R-1 ) 

But ‘‘Chiaja” says this is “perfectly absurd,” 
and he puts itin this form, writing P for the initial 
pressure in small cylinder. 


p_t+byp. beg. 
r 


(1 +hyp. log. r— 


hyp. log. R 
. a 
This, we suppose, is the form in which we are to 
expect The Engineer to employ the formula we have 
given him, or rather, writing h and H for hyp. log., 
r, and hyp. log., R and P' for p. 

H 
R-1 
We make him perfectly welcome to it in any form. 
The next letter is by William McNaught, of 
Rochdale, and we are indeed surprised to find his 
name appended to such a letter. We do not wonder 
at his being against compound engines, if he always 
judges of their merit by the system of calculation he 
adopts in this letter, which is a paper intended for 
the Scientific and Mechanical Society in Manchester, 
and which Mr. McNaught has been, we regret to 
say, from illness, prevented from reading at their 
meeting on the 9th inst. He has given two cylinders, 
relative capacities 4 to 1, viz., 1500 and 6000 as the 
area in inches by the stroke in feet respectively. 
No expansion in the first cylinder, the initial 
pressure=35 Ib., and the back pressure in large 
cylinder=3.5. His calculation is, writing 1.38 for 
for hyp. log. 4, 
“ In second cylinder : 

1500 x 86 x 1.88 —415003.5 =51,460 
In first cylinder: 
1600 x35-1500+4x 35 x1.38= 34,388 


85,838.” 


P 1+h_ Pr 
r 


Total foot-pounds per stroke 
But that ought to have been : 
Second cylinder : 
2000 x35 x 1.88 —4x15003.5 =75,600 
First cylinder : 
1500 x 35—1500—3x 85 x1.88=28,360 


Total foot-pounds per stroke 103,950 
He has used 4 as a divisor instead of 3, hence he 
has 1500 at the beginning of his calculation = ” 


6600 


« 


instead of 2000 — 


pears that the total work to be got from this com- 
103,950 

5,838 
than Mr. William McNaught, of Rochdale, believed 
it to be; it is possible that this correction may con~ 
vert him into a compounder. 


GRAMME’S MAGNETO-ELECTRIC 
MACHINE. 

THE greatest novelty of its kind is a magneto- 
electric machine to be seen in the works of 
Messrs. Whieldon and Cooke, and to which we 
called attention in a brief notice in our issue of 
March 14th. This novelty, which has quite as- 
tonished some of our leading men of science, is the 
magneto-electric apparatus invented by M. Gramme, 
of Paris. It will 4 remembered that in 1871 this 
gentleman succeeded in producing a machine which 
gave a continuous indyced current. Since then, he 
has introduced several important modifications, 
which render his invention one of the most remark- 
able of the age. 

From the time of Faraday’s great discovery, de- 
vices of all kinds have been contrived for the con- 
version of mechanical work into proportionate elec- 
trical effects. It is interesting to examine these 
instruments, and to remark by what nice and 
gradual steps improvements succeeded one another, 
until the small contrivances of Pixii and Clarke 

ve way to the powerful machines of Nollet and 

d. But ingenuity did not stop here; it has no 
‘ultima Thule,” and it was reserved for M. Gramme 


As from the above it ap- 


pound engine is =1.21, or 21 per cent. more 
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done, as the ap tus now on view in the works of 
Messrs. Whieldon and Cooke abundantly proves. 


In our issue of March 14th, we published three 
engravings which help to give a technical idea 
of the machine. Referring our readers to the engrav- 
ing, we shall call the front view Fig. 1 ; the side view, 
“ 2; and the horizontal section, Fig. 3, The upr 
rights represented in Fig. 1 are cylinders of soft iron 
coiled round with insulated copper wire. There are 
six of these as shown in Fig. 2. They are 3 ft, 7° in 
high and 34 in. in diameter, and are comnectell at 
the upper end by a square plate of ‘cast iron, and at 
the lower by a socketted base plate 31} in. by 31} in. 
When the machine is in operation, these cylinders 
become electro-magnets, and thus form an intense 
magnetic a The broad circular disc (Fig. 1) 
is a bobbin of peculiar construction rotating between 
the poles of one of these electro-magnets. The 

les extend over one-third of its circumference. 
‘T'wo metallic brushes shown algo in Fig. 1 are in 
contact with the arbor; they collect the current as 
it is generated, and transmit it to two large nuts, 
which serve as the terminals of the machine. One 
of the coils, the first on the left in Fig. 3, excites the 
electro-magnets ; the other two, are connected to- 
gether and produce the current to be utilised ex- 
ternally. e bobbin consists of a ring of soft iron, 
round which insulated copper wire is wound by 
lengths of about 10 yards. ‘The contiguous ends of 
these lengths, represented by two radial lines in 
Fig. 1, are joined at the circumference of the ring 
to copper strips, which connect them with the same 
number of copper conductors, placed longitudinally 
on the arbor. ‘These conductors are insulated from 
one another, and itis from them that the brushes 
collect the current, Thin wire is used when tension 
is required ; and thick, when quantity. 

We shall now turn from these descriptive details 
to the generation of the electric current. Faraday 
has shown that when a magnet is brought near a 
wire a current is induced in the latter, as shown by 
the deflection of a galvanometer, and that a current 
opposite in direction will be induced when the 
magnet is withdrawn, the continuance and tension 
of the current depending in both cases on the 
duration and velocity of the motion. The same 
effects may be rendered still more striking by in- 
serting a bar of soft iron within the coil and 
alternately approaching and withdrawing a pole of 
amagnet. It thus appears that variations in the 
magnetic state of a bar are sufficient to induce cor- 
responding currents in neighbouring conductors. 
Lenz has given a law by which the direction of 
these currents may be determined. It is plain the 
same results may be obtained by fixing the magnet 
and moving the wire-covered core. We may go 
further, and for the iron bar substitute an iron ring. 
Coiling our wire around this annular core and 
making it rotate uniformly near a magnet we shall 
obtain a uniform and continuous flow of electricity. 
Indeed, there is no interruption whatsoever, the 
currents are absolutely unintermittent. The idea of 
the ring, belongs to M. Gramme; it is the charac- 
teristic feature of his machine. Its introduction 
marks an epoch in magneto-electricity. But in the 
Gramme machine there are no permanent magnets 
and no voltaic current is ever used ; where, then, is 
the exciting source? This is tadily found in the 
very minute trace of magnetism induced in ordinary 
soft iron by terrestrial action, os a when, as 
in the present case, it is maintained in an upright or 
vertical position. It was such a combination of 
circumstances, as we call a happy accident, that 
enabled M. Gramme to dispense entirely with the 
voltaic battery. In Wilde’s, Siemens’, and Wheat- 
stone’s, and other similar machines, it is usual, once 
for all, to send a current round the electro-magnets, 
the small amount of residual magnetism sufficing to 
work the machine on subsequent occasions. It 
appears that before M. Gramme had finished his 
battery arrangements the machine was set in 
motion by an assistant, and when he came to make 
connexion he found, to his great astonishment, the 
apparatus in perfect working order, and evolving 
a powerful current. This was a step beyond the 
simultaneous discovery of the reaction principle by 
Siemens and Wheatstone. 

When the coils begin to rotate in presence of this 
infinitesimal power, a strong current is at once in- 
duced in the wires, which, in virtue of the rotation 
and consequent mutual reaction of the poles and 
coilsso rapidly augments in strength, that after a few 
seconds—almost an inappreciable period of time— 
the soft iron cylinders are converted into powerful 





to inaugurate a new era by a new application of a 





different engineers’ societies young men would be 


well-known principle. This he has done, and well 
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bobbin (Fig. 3). The other two coils produce the 
current employed. But the reader familiar with the 
machines of Holmes, Laddand Wilde, may ask where 
is the commutator? To this pertinent question, we 
should answer there is none; and this is not one of 
the least interesting and important features of this 
beautiful invention. To illustrate the manner in 
which this sometimes troublesome appendage is dis- 
pensed with, let us consider the electrical state of 
one of the coils. The two adjacent poles develop, 
in the parts coming immediately under their in- 
fluence, currents which flow in contrary directions in 
the opposite portions of the circuit. ‘These currents 
are led, in the manner already explained, to the arbor 
of the apparatus, where they may be collected by 
suitable metallic pieces at the neutral points. In the 
present apparatus, this is effected by brushes of 
silvered copper wire held together by adjusting screws. 
It is obvious that the currents require no reversing 
as in other machines, and hence there is no necessity 
for a commutator. This is decidedly a great im- 
provement, as is everything which simplifies me- 
chanism without diminishing effective power. ‘The 
rotation given to the coils is 350 revolutions per 
minute. ‘The driving power required is from two 
and a half to three horse power. The current de- 
veloped equals that of 525 large-size Bunsen cells, 

The luminous and calorific effects are quite as- 
tonishing. A light has been obtained whose bril- 
liancy was nearly equal to that of 1000 Carcel 
burners (9600 sperm candles); and a light equiva- 
lent to 900 burners was emitted during a series of 
experiments extending over several hours. The 
spectrum afforded by such intense illumination ex- 
hibited several interesting features in various lines 
never before observed, For lighthouse purposes, 
this machine has many advantages over that of the 
Alliance Company, generally employed. It takes 
up one-fourth the room, gives twice the light for 
the same expenditure of power, and for the same 
light is only half as expensive. Wilde’s machine, 
driven by a fifteen horse power—the armature 
making from 1500 to 2000 revolutions a minute, a 
rapidity that gives rise to several inconveniences — 
achieved a great feat when it fused a platinum bar 
2 ft. long and .25 in. in diameter. We have seen the 
Gramme machine which we have been describing, 
driven by a three-horse power, the coils rotating at 
the rate of 350 revolutions per minute, fuse almost 
instantaneously an 18 gauge platinum wire 8 ft. 
long. A copper wire, 22 ft. oe and of 96 per 
cent. conductivity being stretched between the ter- 
minals was fused in less thantwo seconds. A piece 
of a round file 4in. in diameter and 4 in. long was 
burnt away in five minutes, and a piece of diamond 
was volatilised im less than as many seconds. ‘These 
facts speak more eloquently than all the words we 
could string together in elucidation of the vast 
heating energy of this machine. 

But however valuable the apparatus may be by its 
illuminating power, it is still more so in its applica- 
tions to electro-chemistry. In this branch, it will no 
doubt be productive of very great results. The 
high cost of other like machines precludes the pos- 
sibility of using them with advantage. There is 
here an extensive and commercially important de- 

artment, and we are glad to say that it is in the 
oe of so able a chemist as Mr. Werdermann, 
We are informed that Mr. Werdermann is de- 
voting much attention to this subject, and he is 
already cheered in his researches by satisfactory re- 
sults and equally encouraging anticipations. He 
expects to produce chemically pure copper at the 
price of the ordinary commercial ; aluminium for 
about half, potassium and sodium for less than half 
their current prices; and other metals, such as 
calcium and magnesium at rates which may bring 
them into the chemistry of commerce. He expects 
to purify 2 tons of pig iron in 20 minutes at a saving 
of two-thirds the fuel. We shall not even be sur- 
prised to see Mr. Werdermann unlocking further 
secrets of nature, and adding afew more names to 
our list of metals. 

We have already stated that Mr. Werdermann 
has introduced this invention into England. 
Though the patent was taken out some three years 
ago, it was only last November that this gentleman 
found in Messrs. Whieldon and Cooke a firm able 
and willing to make the machine. We can scarcely 
blame people for being slow to believe startling 
novelties, as we are all more or less conservative, 
and often yield only to ocular conviction. Mr. 
Conrad W. Cooke, who unites the qualities of 
electrician to those of mechanical engineer, is well 
fitted for the undertaking. He has now in course 








of construction two of these machines of very large 
dimensions. In them several valuable improve- 
ments are introduced. 

The simplicity of the principle embodied in this 
magneto-electric machine, as well as the marvellous 
effects obtained from it, lead us to think that it is 
destined to play an important part in the develop- 
ment of the various branches of electro-chemistry 
and metallurgy generally. On the other hand, it is 
a striking example of the transformation of me- 
chanical into electrical energy. In the steam 
engine that drives the coils, we see heat developed 
into a gigantic motive power ; whilst in the machine 
itself we see this motion instantly converted into a 
continuous stream of electricity. We are gradually 


finding our way to a comprehensive and complete 
dynamic theory, and it is pleasing to notice that 
the great tendency of modern science is to establish 
the general correlation and unity of physical forces. 





PROGRESS OF THE VIENNA 
EXHIBITION. 
‘Vienna, April 21st, 1873. 

Tue week which has elapsed since we last wrote 
on this subject has been one during which great 
progress has been made at Vienna, the Easter 
holidays notwithstanding. Every day goods keep 
pouring in on all sides, and every day it becomes 
more and more difficult to give anything like a 
satisfactory idea of the advance which has been 
made towards completion. With packing cases 
piled in some places five and six deep, with show 
cases in every stage of construction, from the 
rough boards to the full glory of black and gold 
and plate glass, with trophies growing up at the 
most salient points, and with everybody working 
with a will to produce order and beauty from 
apparent chaos, it is most difficult to form anything 
like a precise estimate of the results which will be 
attained during the nine days and nights yet to 
elapse before the opening. Of course no one 
anticipates that the Exhibition will be in a perfectly 
complete state by the lst of May ; but we still ad- 
here to the opinion we expressed last week, that 
the whole will make a most presentable appearance 
by that date, and that visitors, although they may 
find much remaining to be done, will also discover 
plenty to occupy their attention, and many in- 
teresting and important departments in a really 
finished state. We may here, too, contradict a 
rumour which has been circulated in some quarters, 
that only certain divisions of the Exhibition will be 
thrown open to the public on the Ist of May. 
Whatever work may remain to be done after that 
date can be peformed without necessitating the 
closing of any section of the Exhibition, and there 
is no intention on the part of the authorities that 
such closing shall take place. 

In the Rotunda gaslights with reflectors have 
been fixed around the inner periphery of the ring 
aisle, so that work may be carried on at night, and 
the task of completing the decorations is being 
executed rapidly. Already about four - fifths 
of the vast area of the roof has received its lining, 
while the works connected with the central foun- 
tain are in an advanced state, and the laying of the 
flooring is being proceeded with. Each day, as 
more and more scaffolding is cleared away, and as 
the decorative work progresses, the Rotunda 
assumes a lighter appearance, and we are more and 
more strengthened in the opinion we have already 
expressed that when fully completed it will be 
amply light enough for every purpose it is designed 
to serve. Of the really grand appearance of the 
structure, when viewed from the interior, there can 
be no two opinions, and we expect to find that 
rotundas built on the same principle will occupy an 
important place in the iron architecture of the 
future. 

In the Industry Palace generally the progress 
which has been made during the past week is most 
remarkable. At the western end the American sec- 
tion is still awaiting the arrival of the United States 
exhibits from Trieste, but in the adjoining depart- 
ments of Great Britain, Spain, and Portugal a great 
deal has been done. The British department 
especially is advancing rapidly, and although it is 
as yet too early to compare exhibits we may remark 
that the show cases which are being put up by our 
countrymen promise to successively rival, both for 
tasteful design and arrangement, those of any other 
section—the Swiss, of which we spoke particularly 
last week, not excepted. India also makes an ex- 
cellent show in one of the transepts, the cases being 
fixed and many of her exhibits ‘being already un- 





packed, while Portugal and Italy are also well for. 
ward. France is still more behindhand than 
other nation except America, both in the Ind 
Palace and in the Machinery Hall ; but the FP 
colonies are already well represented, and the Free 
garden courts, with their elliptical arched wooden 
roofs promise to look well and are in a good state 
of progress. Switzerland, as we noticed last w 

is one of the most advanced sections, while the de 
partment alloted to Belgium is getting well filled, 
and a large proportion of the show cases—and ve 
handsome many of them are—are already com 
pleted. Holland has got a large quantity of =: 
hibits in, and many of them already arranged in one 
of the garden courts, while the first trophy actual] 
completed is composed of ropes and hemp prodesh, 
generally, from the Netherlands. Norway and 
Sweden have been delayed by the non-delivery of 
their goods, but they now have a large quantity in 
the Palace, and their arrangement is in progress, 

Germany has been making prodigious efforts and 
packages bearing the mark ‘‘ Deutsche Commission” 
are to be met on every side. Thanks, indeed, to 
the liberal assistance afforded by the German Govern. 
ment to exhibitors, the whole of the large space 
alloted to that country at Vienna promises to be 
crammed with exhibits, and, in fact, looking at the 
piles of cases heaped up everywhere in the German 
section of the Industry Palace and in the various 
annexes, it is almost difficult to believe that every- 
thing will find a place. In the German departments, 
too, unpacking has commenced in earnest, and many 
of theshow cases have already received their contents, 

Passing the Rotunda and getting into the 
Austrian end of the Industry Palace, we again find 
great progress. The Austrians, probably, are not 
so well forward as some other nations, as far as the 
delivery of their goods is concerned, but their show 
cases are in an advanced state, and in some of the de- 
partments, we find exhibits already unpacked and 
arranged. Notable amongst these are a large 
number of chandeliers, many of them of exceedingly 
tasteful design, which have already been hung in 
the nave and in one of the transepts, while in the 
same transept are already fixed a number of mirrors 
of beautiful workmanship. To a great extent the Aus. 
trians have avoided the use of show cases with backs, 
the result being a great improvement in the general 
appearance of their section, while in the French 
department, on the contrary, the heavy opaque 
cases form an almost complete screen across the nave 
to the great injury of the general effect. A stroll 
through the Vienna Exhibition would supply ample 
material for a lengthy article on show-case archi- 
tecture, but the present is not the time for deal- 
ing with the subject. The tasteful construction and 
arrangements of show cases is, however, a matter of 
by no means minor importance at exhibitions, and 
it is one of which we shall probably have something 
to say hereafter. : 

In the Machinery Hall we still find the American 
section presenting a desolate appearance pending 
the arrival of goods; butin the adjoining, or British 
section, much progress has been made during the 
week. Thus the Reading Iron Works Company, 
have fixed one of their horizontal condensing engines 
for driving part of the shafting of the section, and 
have delivered other exhibits ; Messrs. Massey and 
Co., of Manchester, are putting up several of their 
steam hammers, as are also Messrs Davis and Prim- 
rose, of Leith; Mr. G. L. Scott, of Manchester, 18 
fixing one of his admirable wheel-moulding machines, 
and has also got a model of his ventilating appa- 
ratus for mines unpacked; while Messrs. Hind 
and Son, of Nottingham, and Messrs New and Co., 
of the same place, are getting numbers of machine 
tools in position, the most prominent exhibits in 
the collection of the latter firm being a fine wheel 
lathe and an axle lathe, of each of which we shall 
have more to say hereafter. Messrs. Platts ma- 
chinery is also in process of erection, and next it 
Messrs. Combe and Barbour, of Belfast, are put- 
ting, up a lot of flax machinery. Close by, also, iL 
find a number of exhibits from Messrs. J. and H. 
Gwynne, of Hammersmith, in process of being un- 
packed, while Mr. Davies, of Crumlin, shows his 
useful steam strikers; Messrs. Robinson and Sons, 
of Rochdale, are unpacking a quantity of er 
working machinery; Messrs. Mather and Platt, - 
Oldham, are erecting a twelve-colour calico er ‘ 
ing machine with engine ; Messrs. Hayward, tyler, 
and Co., are fixing a large direct-acting — 

ump ; and other firms mentioned by us last = 
have all made more or less progress Jn the arrang 
ments of their exhibits. 
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"ane B section is, as we have already stated 

Doe Eien, all that has yet been done being 

t in some foundations, to partially erect a 
to 4 g press, shown by the well-known maker, 
FT Marinoni, of Paris, and to arrange some ma- 
chines for rolling thin plates, made by M. 
['Houiller, of Jouffray. cre ee - Le a 

i llently forward, and, in fact, the Swiss 
ooo ~? a noe advanced state than any other 
in the building. Belgium, too, is making a good 
show, the great vertical blowing engine in course 
of erection by the Société John Cockerill, of Seraing 
—a compound engine with a blowing cylinder 
about 10ft. diameter by 10 ft. stroke—being one 
of the most prominent features in the Hall. Next 
to this engine, also, Messrs. N. agel and Kaemp, of 
Hamburg, are putting down a large turbine, which 
romises to be a most interesting exhibit, and 
Mich we shall describe in due course. 

Passing on to the German section, we are met 
first by some small steam hammers by Messrs. Klein 
Brothers, of Dahlbrach, and next by what promises 
tobe a fine 15-ton a yb we eo — and 

Wetter-on-the- Ruhr. is latter hammer 
Co indrcal standards of wrought iron connected 
by a massive wrought-iron girder, upon which are 
mounted the cast-iron crosshead guides carrying the 
cylinder. This hammer wjll probably be completely 
erected by the time this appears in print. Next 
amongst a number of exhibits noticed by us last 
week, we find a pair of winding engines with 22 in. 
cylinders and 4 ft. stroke from the Wilhelmshutte, 
Sprottau, Silesia, and next oo te pers 
ngine for rolling mills wit in. cylinder an 
Din. stroke ron el Englerth and Cunzer, of 
Eschweiler Aue, near Aix-la-Chapelle. The Gor- 
liter Maschinenbau Gesellshaft, too, have got a well- 
finished horizontal compound engine in place, while 
next to it the Paulshiitte of Upper Silesia have 
fixed a horizontal engine of an ordinary type. 
Neither of these engines will be run during the Ex- 
hibition. The pair of engines erected by Sigl, of 
Vienna, for driving the shafting in this department 
are practically complete, and good progress is being 
e by the Sachsische Maschinen Fabrik, Chemnitz 
(formerly R. Hartmann and Co.), by Messrs. at 
windt and Co., of Carlsriihe, by Messrs. Schmalz 
Brothers, of Offenbach, and by the Chemnitzer 
Maschinen Fabrik—all large exhibitors of tools and 
wood-working machinery—in getting their exhibits 
inplace. Close by, also, Messrs. Heckmann and Co., 
of Berlin, are putting up some vacuum pans for 
meer refineries; while the Maschinenbau-Actien 
esellshaft Humbolt, of Kalk, near Cologne, are 
showing Sach’s rock-drilling machine and an air- 
compressor, besides some other exhibits not yet un- 
packed. Looms also are exhibited by Mr. Ernst 
ry Chemnitz, and Messrs. Mehring and Co., 
of Berlin, and Messrs. Gminder Brothers, of Reut- 
lingen, while Mr. Felix Tonner, of Balken, shows 
machinery for velvet ribbon making. 

We now come to the group of locomotives by 
German builders—at present the only locomotives 
in the Machinery Hall—and find that the number 
has been increased by eight since the date of our 
last article. Of these new comers no less than three 
_ — by Messrs, Krauss and Co., of 

unich, who show two of their four-wheeled tank 
engines—one for the ordinary and one for a nar- 
Tower gauge—these engines having the tank frames 
— a makers have long adopted ; and also a 

x-coupled outsitle cylinder tank engine, These en- 

gines are all well finished of their apeciel features 
we shall speak hereafter. The fourth of the new 
utivals is an outside cylinder tank engine with lead- 
ing = ane wheels coupled, from the Berliner 
nenbau Actien-Gesellshaft, of Berlin (for- 

merly L. Schwartzkopff and Co.). This ie is 
timirable piece of work, and is, in fact, one of 
bition” highly aes lnsmnatings yet - the ae. 
. e details of this engine, also, there 

ue many good points of design, news render it 
ann of special notice. Amongst these we may 
ewww with meen eee brake Sa 
all hand wheel being provided to 

ig up the wear of the blocks, while t e pressure 
gee applied by means of a balanced hand 

; “a . ordinarily stands up vertically from 
pall Pp of the brake column, but which can be 

. oihtd when the brake is to be applied. As 

up = — to apply pressure, and not to 
arm very wah as been possible to make the short 
Within convert and thus to kee > the whole affair 
the I enient dimensions. Fifth and sixth on 

come two small four-wheeled tank engines 


from the Darmstadt Maschinen Fabrik und Eisen- 
giesserei, one of these being for the ordinary, and 
one for a narrow, gauge; while the Sichsische 
Maschinen Fabrik, Chemnitz (R. Hartmann and 
Co.), and Messrs. Borsig, of Berlin, each send a 
locomotive, the former firm showing an outside- 
cylinder eight-coupled engine, and the latter an 
outside-cylinder four-coupled engine of a type these 
makers have long constructed for passenger service. 
At the date of our writing these two last engines are 
not completely uncovered, so that we cannot say 
more about them here. 

Near the locomotives we find alot of spinning 
machinery in course of erection by Mr. G. Josephy, 
of Beilitz, while beyond, the ,Carolinenthaler Mas- 
chinen-Bau Actien Gesellshaft are ) se up a 
horizontal engine. In the main part of the Austrian 
section the work is still in the same backward state 
as we reported last week, but the Stabilimento 
Tecnico Triestino, of Trieste, are getting a pair of 
compound marine engines of the overhead cylinder 
type into position and are also erecting a pair of 
horizontal screw engines; while the Prager Mas- 
chinenbau - Actien Gesellshaft (formerly Ruston 
and Co.) of Prague, have completed the founda- 
tions for a pair of 100 horse power horizontal en- 
gines, which are yet to come, 

In the western annexe for agricultural machinery 
the British section is in a very advanced state, 
nearly the whole of the exhibits having been got in. 
Thus in addition to the makers mentioned last 
week, we find Messrs. Clayton: and Co., Messrs. 
Marshall, Sons, and Co., Messrs. Robey and Co., 
Messrs. Coleman and Morton, Messrs. Follows and 
Bate, Messrs. Page and Co., Messrs. Boby and 
Co., the Reading Iron Works Company, Messrs. 
Penney and Co., Messrs. Barford and Perkins, 
Messrs. Hornsby, Messrs. Garrett, and other well- 
known firms, have put in an appearance, and a few 
days’ work will reduce their exhibits to a state of 
order. Messrs. Howards’ space is as yet unoccupied, 
but no doubt their exhibits will arrive in good time. 
In other parts of the annexe affairs are far from 
being so forward as in the British department. 
France is behindhand here, as elsewhere, and in 
fact the only French agricultural exhibits we have 
yet seen are a semi-fixed and a portable engine from 
the Société Centrale, Pantin (Seine), and these at 
the time we write are not in position. Norway and 
Sweden have got some exhibits ir place, and 
Belgium and Italy are also represented, but as yet 
no great show is made in this annexe by any but 
the English exhibitors. 

Of the eastern agricultural annexe, devoted to 
Austria and Russia,'and of the supplementary machi- 
nery hall which adjoins it, little can as yet be said, as 
although a large number of exhibits have been got 
in, few have as yet been unpacked. ‘The goods are, 
however, most of them of such a character that they 
can be very easily arranged, so that there is yet 
a good chance of these divisions putting in a re- 
spectable appearance by the first of May. 

We have not as yet spoken of the pumping 
stations which will furnish the water supply for the 
Exhibition. It will be remembered by many of our 
readers that we some time ago explained (vide page 
223 of our last volume) that the Exhibition would 
be supplied by three services. Of these but one is 
at present inan advanced state, this being the high- 
pressure service supplied by a pair of horizontal 
pumping engines with Corliss valve gear, erected 
by the Erste Briinner Maschinen Fabriks Gesellshaft, 
in an annexe near the western end of the Machinery 
Hall, this annexe also containing boilers by the same 
makers. These engines, which are almost ready for 
work, will pump the water toa tank at the top of an 
iron tower 110 ft. high, situated near the western 
entrance, and from this tank the fire-plugs and 
hydraulics are supplied. The pumping engines just 
mentioned are capable of supplying 10,000 cubic 
feet of water per hour. 

At the eastern end of the Machinery Hall is 
another annexe, which will contain a pair of pump- 
ing engines by M. Prunier, of Lyons. At present, 
however, not even the base plates of these engines 
are fixed, and the work is altogether much behind- 
hand. These engines are to lift 20,000 cubic feet 
of water per hour, and are to serve the Machinery 
Hall and supply water for drinking and other pur- 
poses. It is much to be feared that the incomplete 
state of the water supply may interfere with the 
starting of the engines in the Machinery Hall. M. 
Prunier’s engines are to be supplied with steam by 
two boilers, one (already fixed) by the Grazer Wagon, 
Maschinenbau und Stahlwerks Gesellshaft, and the 








other a boiler of the locomotive type by Baechlé of 
Vienna, which is just being got into place. 

The third pumping station is near the grand 
entrance to the Exhibition, and in it Messrs. 
Decker Brothers, of Canstatt, are erecting a pair 
of engines which are to deliver 10,000 cubic feet of 
water per hour, and which are to serve the foun- 
tains as well as we a supply for drinking p 8. 
These pumps will also be connected to the high- 
pressure service first mentioned, so that they may be 
used to aid the latter. Messrs. Decker’s engines 
will be supplied with steam by boilers already 
erected by Messrs. Tedesco and Co., of Prague. 
The engines will, however, scarcely be ready for 
starting for another three weeks. 

Of the fine art gallery we shall have still to post- 
pone giving any account, as it is not yet completed ; 
we may remark, however, that the light promises to 
be good, and that there is an ample extent of wall 
surface for a magnificent display of paintings. The 
Turkish and Egyptian structures, of which we have 
already given particulars in our pages, are steadily 
advancing towards completion, and close by the 
Japanese have put up some small wooden houses 
which are perfect models in their way. In fact, 
for neatness of workmanship and good finish, no 
wooden structures in the Exhibition grounds will 
compare with them. In the gardens generally 
good progress is being made in laying out the slopes 
and terraces, the flower-beds and grass-plats, and 
if the present fine weather continues there is every 
reason to expect that this outdoor work will be 
practically completed by the 1st of May. 


THE TEST OF TIME. 

Mr. Watton W. Evans is an American engineer 
of some repute in the United States, best known, 
however, on the western coast of South America 
from his connexion with some of the railway works 
undertaken by Mr. Meiggs, and, at a former period 
by himself. In this country what slight acquaint- 
ance we have with Mr. Evans is derived chiefly from 
the dextrous manner in which he can, d apres lui, 
“sling ink,” and from the two manias under 
which he labours, namely, narrow - gauge, and 
Fairlie phobia. Why these antipathies should so 
affect his brain, and why he should so persistently 
hunt after the system and the individual, with, we 
suppose, the ultimate object of compassing their 
utter annihilation, we cannot pretend to know. 
Certainly, as far as narrow gauge is concerned, we 
have amongst us many ponderous engineers who 
have all the will without one tithe of the skill pos- 
sessed by Mr. W. W. Evans, to slay and bury out 
of sight this phase of railway reform, and had that 
gentleman’sability been understood in Great George- 
street so well as we understand it, we cannot 
but think that an effort would have been made to 
import him for a few weeks to take a part in a recent 
discussion at the Institution. However, we have no 
doubt that Mr. Evans will make full use, in his 
own way, of this dscussion so soon as he can get 
hold of it. Just now, however, we have to do not 
with his narrow-gauge railway mania, but with 
that against the Fairlie type of locomotive, and 
we feel bound, having given Mr, Evans free 
scope in this journal upon the latter subject, 
to see how far his sarcasm has been merited, 
his prophecies fulfilled, and his abuse justified. 
We presume Mr, Evans is a man of his word, 
one who in blackening another with whom 
he differs, yet does so with a certain amount of in- 
tegrity and good faith, and holds himself ready to 
admit himself wrong, if results prove him to be so. 
We have heard that Mr, Evans is the reverse of all 
we would wish him to be, in’ these particulars, and 
many persons where he is best known hold this 
opinion, but we do not, for we believe him to be an 
honourable gentleman, who would as little think of 
forfeiting his word, as he would of objecting to pay 
any other debt of honour. 

We published, in our number of November 11, 
1870, a long letter from Mr. Evans upon the Fairlie 
engine, in which, after plentiful and clever abuse, 
but which to most tastes would be objected to as 
vulgar, he considers the performances of American 
engines, of course to the extreme disadvantage of 
the former type. In the course of his letter occurs 
this paragraph : 

‘‘ When Mr. Fairlie can show me, on mountain 
grades and sharp curves, as much work done in 
proportion to weight on drivers, and at the same 
cost as I can show done by American engines, I will 
become a convert, adopt lis system, and give him. 
the entire benefit of it, if he can prove to me that 
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any part of it had its origin in his brain.” And 
again : ‘‘ Would Mr. Fairlie, just for the fun of the 
thing, like to risk a few hundred pounds in the com- 
parative power and performances of this engine 
(on the Iquique Railway) and his, on the same road, 
with the same water and fuel, the measure of power 
to be foot-pounds of work done in lifting train 
alone per hour per ton of weight on driving wheels, 
calculated from weight of train, speed per hour, 
and elevation overcome.” 

Appended to this letter from which we quote 
were a series of tables supposed to show the com- 
parative capabilities of Fairlie and American en- 
gines, full of such gross and glaring blunders, that 
they could not have been made unknowingly by Mr. 
Evans, and must either have been perpetrated under 
the demoralising influence of Fairliephobia, or have 
been compiled for him by some incompetent as- 
sistant. Upon these blunders we commented at the 
time, and since then events have been gradually but 
surely proving, that Mr. Evans's allegations against 
the Fairlie engine were altogether untrue. As these 
engines have been one after another brought to 
the test of time, under every variety of working, of 
climate, and of management, they have thoroughly 
and entirely fulfilled all that we have claimed for 
them ; the testimony of all those whose experience of 
them has been most extensive is unanimous in their 
favour, and the official results of their working, 
tell the same tale, 

Meanwhile Mr. Evans has given full swing to his 
unconquerable Fairliephobia ; he has proved the 
system over and over again to be utterly unsound in 
principle, extravagant in working, deficient in baul- 
ing power, and costly in repairs ; that if there was 
anything good in the system it was not new ; and if 
anything were new it could not be good. The only 
trouble in this matter was that the facts would not 
accommodate themselves to Mr. Evans’s assertions, 
and this gentleman has become wilder and still more 
careless in his statements as the success of the Fairlie 
system became more surely established. 

Dismissing, however, for the present, his later 
efforts, we propose briefly to refer to the statement 
made by Mr. Evans in this journal, and quoted 
above, and the actual facts as proved, because it 
will either give Mr. Evans an opportunity to re- 
deem his promise made in his printed letter, or fail- 
ing that, it will throw a well-merited discredit upon 
the writer, and his future doings. 

Mr. Evans says, ‘‘ when Mr. Fairlie can show me 
that his engines can perform an equal duty with 
those of the American type, and at the same cost, 
I will recall all I have said against the system, and 
will adopt it myself entirely.” The conditions which 
he stipulated for were that upon the results of two of 
the engines constructed to run upon the Iquique 
and Noria Railway in Peru, one built by Mr. 
Fairlie and another by Mr. Evans, the verdict 
shoyld depend. Without making this question the 
subject of a bet, as Mr. Evans suggested, Mr. 
Fairlie tacitly accepted the challenge, not as he 
might have done, for any special trial of short dura- 
tion, but extending over many months of working, 
sufficient to test the comparative merits of the two 
types of engines as regards repairs as well as per- 
formances. 

In a recent number (see an/e, page 173), we pub- 
lished the results obtained over a prolonged period, 
and may now recapitulate them in a few words. 
Both engines, we may mention, received fortuitously 
the same name, “ ‘larapaca.” ‘The Evans weighs, 
with tender empty, 43 tons ; the Fairlie, also empty, 
44 tons; the grade up which the engines work is ] 
in 29. ‘The gross load hauled in tons up the grade 
by the Fairlie engine in ordinary daily work is 120 
tons; that taken by the Evans * Tarapaca” is 60 
tons ; the coal and water used respectively for the 
former is 1.17 1b., and 1.73 gallons of water per 
ton per mile, while for the latter the coalis 1.71 lb., 
and the water 2.2 gallons. Now, taking this last 
item alone ; water on the Iquique Railway costs 24d. 
a gallon, therefore the cost incurred by the Evans 
engine to haul 120 tons vp the grade for a distance 
of 24 miles is 66/. as compared to the consumption 
by the Fairlie ‘‘ Tarapaca” equal to less than 52/. 
for the same load and distance. Assuming that one 
trip each day was made under those conditions, the 
economy effected by the Fairlie engine during the 
year of 300 working days would be over 5000/. in 
water, to say nothing of her being able to haul the 
same load in half the number of journeys. The 
saving of coal by the Fairlie engine is quite as 
striking, and the difference in cost of repairs is, so 
we are informed, about the same proportion. 


Of course the Evans engine may be defective in 
design, but that is entirely beside the present 
matter, which is simply to point out that Mr. 
Evans has staked his reputation as an engineer 
upon the position of the Fairlie system, and that in 
this respect he has lost it as thoroughly as he would 
have lost his money had Mr. Fairlie taken up 
the wager offered some years ago. No wonder 
after such a miserable show as the Evans engine 
was able to make beside the Fairlie at Iquique, that 
the proprietors of the Iquique and Noria line caused 
her name to be changed from ‘ Tarapaca” to 
‘* Desangano,” which signifies, to place a mild in- 
terpretation upon it, ‘‘ Undeceived.” 

It is, perhaps, too much to hope that Mr. Evans 
is also undeceived, or that he will act up to his pub- 
lished promise and undertaking ; but from this time 
forward, his words will cease to carry weight so far 
as the Fairlie system is concerned, for his dog- 
matisms, backed up as they were by the weight of 
a long professional career, have failed miserably 
under the test of time. 


CRAMPTON’S COAL-DUST FURNACE. 

Duriné the past two or three years we have upon 
several occasions noticed the progress made in the 
development of one of the most important and in- 
genious devices for obtaining perfect combustion in 
furnaces with ordinary coal fuel that modern times 
have produced, We allude tothe coal-dust furnace 
of Mr. T. R. Crampton, which it is satisfactory to 
know has been recently brought to a successful issue 
by its inventor, and is now regularly at work in the 
Royal Gun Factories Department, at Woolwich 
Arsenal, under the superintendence of Colonel Camp- 
bell. This success, however, has not been achieved 
without several years of labour, the expenditure of 
a considerable sum of money, and the consumption 
of nearly 3000 tons of coal in furnaces of various 
description, in which practical trials have been carried 
on in different places. The principle of the Cramp- 
ton furnace consists in the use of finely powdered 
coal dust, mixed with air, and delivered in several 
streams into a combustion chamber, and its success 
depends upon the perfect combination of the fuel and 
air at the point of combustion. The heat thus gene- 
rated passes into asecond chamber where itis utilised, 
the waste products of combustion passing away in 
the ordinary manner. The system is applied at 
Woolwich to a revolving puddling furnace, which is 
about 12 ft long and 7 ft. in diameter exterrally, 
and is carried at each end on a pair of bearing 
wheels. It is driven through toothed gearing 
by a small steam winch having a pair of 5 in. 
steam cylinder cylinders with 10 in. stroke, 
and it revolves with the greatest regularity and 
steadiness. ‘The coal dust is ground very; fine, and 
is conveyed direct to the feeding apparatus at a cost 
of about Js. per ton. The feeding apparatus consists 
of a hopper, in which a couple of stirrers revolve, 
and deliver the fuel through an aperture on to a 
pair of horizontal rollers, between which it passes 
down a shoot placed over an opening in a horizontal 
tube, through which a current of air is blown by a 
fan. ‘This causes an induced current at the point 
at which the fuel is delivered, and draws it into the 
furnace. ‘The delivery of both fuel and air are 
nicely regulated, and can be varied as occasion may 
require. It is this part of the apparatus which has 
required the most careful consideration, and which 
has taxed the ingenuity of its inventor to the utmost 
to perfect. He has, however, succeeded in perfect- 
ing it, and in so regulating the streams of air and 








powdered fuel that a thorough re-mixing of them | 


takes place, and those volumes of air which may be 
surcharged with fuel, are mixed with other volumes 
that may be undercharged. By this means the re- 
quired equilibrium of the fuel charge is maintained, 
or when it happens to be temporarily disturbed it is 
properly restored, the result being that every 
particle of fuel is consumed, none being carried for- 
ward in the solid condition into the working 
chamber. 

The Woolwich furnace is lined with a refractory 
material, and is divided midway of its length by a 
diaphragm of the same material, having an aperture 
for the flow of the heated gases from the combus- 
tion, to the working chamber. The stream of fuel 
is injected at one end of the cylinder, whilst 
at the other the heated products of combustion 
off into an iron flue which is removable and leads to 
the chimney stack. This flue-piece is lined with fire- 
brick, and has a counterbalance weight attached to 
it, so that is easily removedand replaced before and 





after the charging or drawing of the furnace. The iron 
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casing of the furnace is double, and 
inner and outer skin a constant stream of a 
plays. It is admitted through a pi Weer 
through the centre of the fuel-tube, and The 
water finds its way out by a similarly-placed pj 
The water enters cold, and leaves the furnace J 
ata a of about 80 deg. Fahr The ff 
piece is kept cool in a similar manner, the “4 
however, leaving it at a very low temperature * ™ 
arrangement for keeping a constant stream of yw, ti : 
flowing over the whole surface of the femagh 
very simple, and it keeps the outside absolut ly 
cool. Hence there can be no distortion from rad 
traction or expansion, the furnace thus welling 
with a minimum of destructive action and with, 
very small expenditure of power. The pro ro : 
plement of hands for working the farnaes ma 
puddler and helper, and a man at the coal-grindi : 
machine, with extra hands when the charge is bein 
drawn from the furnace. The economy of working 
as regards the interior of the furnace is secured by 
giving the firebrick lining a protective coverin of 
slag, which renews itself, and costs nothing The 
fettling used is the mill-tap from the coil furnaces 
in the Royal Gun Factory, and which contains 
about 50 per cent. of iron. The work of fettling 
is a very simple operation, being rendered so mainly 
by the effectual cooling of the exterior surfaces of 
the furnace. 

In working the furnace at Woolwich, it is found 
that eight heats of 5 cwt. each can be got out ina 
12 hours’ shift, the iron being melted in the furnace 
itself. A cupola, however, has been erected, in 
which it is proposed to run down the cast scrap 
first, and deliver it into the puddling furnace in a 
molten condition, By this means Mr. Crampton 
anticipates working off eight or ten charges of 
12 ewt. each in the same time. Having several 
times visited this furnace of late, we are able to 
state from observation that it does its work most 
efficiently, the balls being delivered in excellent con- 
dition. The furnace runs very smoothly, and the 
exterior remains perfectly cool. The air and coal 
are kept intimately mixed during flotation, and per- 
fect combustion is insured, so that there is no de- 
posit of carbon either in the combustion or the work- 
ing chamber, and no smoke. ‘The yield of the fur- 
nace is found to be from 5 to 10 per cent. in excess of 
the charge, the surplus being of course due to the 
fettling used. The quality of the metal produced, 
too, compares well with that of iron made under 
the ordinary system, which, after being three times 
rolled, usually stands'a tensile strain of about 22 tons 
per square inch. The puddled ball from the 
Crampton furnace, samples of which we inspected, 
after being only once reheated and rolled, is found 
to stand a minimum strain of 23 tons, which fre- 

uently rises to 26 and 28 tons. Some samples of 
this same iron, after being hardened, gave strains of 
39 and 46 tons to the inch, the metal being of very 
high quality. 

Although the system has only at present been 
applied to a puddling furnace, its use is by no 
means limited to furnaces of that description. Itis 
equally applicable to the furnaces of steam boilers 
and dinning furnaces. In the earlier stages 
of the invention it was, in fact, applied to the fur- 
nace of a steam boiler, and during a 24 hours’ trial 
the temperature of the gases in the smokebox were 
found never to vary more than 20 deg., or from 
380 to 400 deg. This power of equal combustion 
is of the utmost importance for superheating steam, 
which is at present of doubtful practical advantage, 
in consequence of the uncertain heats to which 
superheating apparatus is exposed, Although en- 
tertaining a high opinion of the Crampton furnace, 
our present remarks are comparatively brief an 
general. They are purposely so, as we intend 
illustrating and fully describing this important 1n- 
vention at an early period. We, however, wish the 
inventor every success which we believe his inven- 
tion is destined to command. He has unquestion- 
ably succeeded in effecting that which has ei 
been effected before, viz., the employment © 
streams of air and powdered fuel, not only 
great regularity and efficiency, and without smoke, 
but also with the requisite economy for the heating 
of furnaces of any ordinary construction. 





Rio pg Janerro Gas Company.—This company La 
dividend for 1872 at the rate of 10 per cent. per — ve 
capital of 600,0007., plus a bonus of 8s. per share be 
latter half of the year. The company has found it —_ — 
to extend its works at Rio, but it is providing - paw 

nditure involved by these extensions by means © 


tions from its reserve fund. 
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OXIDE DRY BOTTOMS. 
To tHe Epiror a a 
Whenever any new of su practica 
ee ssodeced, soting seems save desire le than that its 

‘ng to merit, if deemed worthy of discussion at all, should 
claims ted in a fair and candid spirit. On the one hand, 
bed . really retends to be should not be ignored, nor, on 
ee should its claims or pretensions be assumed t» be 
= they are not. Viewed in this light, I fear the letter of 
your correspondent “Cyclops” will not one a war close 

sow, He seems to be at great pains to set up claims in 
pom of the oxide dry bottom process, for the mere sake, 
tly, of showing how easily he can knock them down 
Pee whilst the cool en he completely 
in question is worthy a better cause. ; 
des the main gues the improvements —— by the in- 
troducers to be due to their process, it would be well to revert 
fora moment to what are generally, or perhaps with the 
notable tion of “Cyclops,” I may say the universally, 
acknowledged ‘ene | in the ordinary modes of heating iron 
i ills or other purposes. 
— ee vary caluies in different localities, but 
in this district I should think it by far the most generally 
adopted plan to heat on sand bottoms for rolling off at one 
beat, can oncinder bottoms for first, and sand bottoms for 
second heating, where reheating is done. : . 

Now if the iron suffered no depreciation in point of weight 
during the various processes of heating, rolling, and finish- 
ing, i. ¢., if the finished bars or plates weig! as much as 
the piles of puddled bar, scraps, &c., of which they are com- 

, nothing more could be desired, and the forge manager 
would have to look elsewhere than the mill for his supply of 
“fettling,” and be compelled to > rong — or — = 

ides as he was able to get. ‘ar, however, from this 
cee s0, we find our iron losing in the above processes three, 
four, and five hundredweight to the ton; this being, in fact, 
the most costly item of all in a = — 

of the fuel used in all stages, and it has always n 
saknowledged that whoever could show how this enormous 
waste, or as “ Cyclops” curious) y = it, * ——— = 
dation,” could be avoided, would confer a very great ‘benefit 
indeed upon the trade generally. 

Whilst, however, we are waiting for the coming me 
us try if we cannot at any rate recover, in @ more or less 
usable form, some of the hes we have wasted; for instance, 
by utilising the cinder produced in the puddling process, we 
find that the iron is lost in the first place in the cinder bottom 
furnace, where it forms oxide of iron and runs out in a fluid 
state ~ the tapping _ it is — the ee gr in the 

ttom furnace where it mes, chemi us, a 
silicate iron; and it is lost in the third place in rolling, where 
the iron scales, and becomes black oxide. The oxide of iron 
inthe shape of cinder is just what is wanted in the puddling 
process, so this is utilised in toto. The roll scale can also 
partly be used there; but the silicate of iron is valueless ex- 
cept for resmelting, and is worth to the iron manufacturer 
a mere trifle as compared to the value of the oxide cinder. 
Now the chief object of the new plan, I take it, is not as 
“Cyclops” seems to assume, simply to produce more cinder, 
but to produce only such cinder as shall be available for 
tw Fear ere —_ be, — are, several col- 
lateral advantages not to be overloo 

After a series of experiments, extending over several years, 
he potentocs, sided a by Mr. Gibson, the prao- 

rof these mi at length, as they fondly 

hoped, attained this object. By forming She Sette of the 
heating ey of certain sz iron « . highly 
nature, and in a peculiar condition and form o 

furnace they were able to heat the iron in a manner satis- 
factory to Sesecdvenes well as to the operatives employed, 
who are, of course, equally interested, whilst they were de- 
lighted to find that the resulting cinder, instead of being. as 
eyed practically valueless, formed the very best fett ing 

d —- yet sy ee = udge, — of rsoe 

on learning that ‘‘ Cyclops,””—who, by-the-bye,“ 

never told his love” —knew all about it oar > ron had 
satisfied himself that it would not do, and that they had, 
moreover, overlooked the simple but invaluable fact of the 
existence of “a reciprocal action between the liquid cinder 
S the incandescent gases that promotes economy of fuel.” 

far from the action of the fluid cinder being hurtful, as is 
generally supposed, or “sucking” the iron, as the workmen 
term it, they had only got to submerge their piles entirely 

~ nace cinder, and the whole _— My re 3 

©, Rowever, one or two points upon which I shoul 
ad, in common I am sure with many ethene interested 
antes, to have alittle further light. Can “Cyclops” 

at one heat from a fluid cinder bottom, and if so, why 
abolish, as he seems anxious like the rest of us to do, the 
objectionable sand? The oxide dry bottomists (if they will 
Withoat _— at te agen | can _ - 
« 3 of “ 8,” as basely insinua' y 
be earn yeloRe” wil also, at ihe ame Sine, aA bey 

; A term “inappreciable oxidation” with his 
— to “the inevitable ete, ever flowing from the 
ts yet, © fe tana, Os atnn and agmaity ae, 

; obviate ; use if it can be shown that 
js io really inappreciable, the question will be brought 
ery narrow limits indeed, and an agreeable variety. 

ns’ will present itself to our choice. 
wn “Cyclops,” having satisfactorily disposed of the 
! ~yphy rene ng oe eget. pro- 
discuss it with respec the legality of tent, 

‘ remarks are not s0 ee mf one could, wish 
tal Sy Pe he calls it “this new scheme,” and 
allo reverting to dry bottoms.” Does 
Burt < does he not allow, that the process is a 

is the worst of oracles, they are never 


mn 
be 
in 
= 


pif: 


I eedadon 1 may state that we still cherish here a 
in dry bottoms—six furnaces being con- 


and night, against an equal number on 


i 


iE 


Ee 
FE 


day 








Should “ Cyclops” as a visit it just possible that what 
he now “ fails 5 out I the ‘‘last agua. tanh has burst,” 
may no longer to his mind be veiled in obscurity and doubt. 

Yours, &c., 
Epwarp Hvurcainson. 

Skerne Iron Works, Darlington, April 23, 1873. 





To tHe Epiror or ENGIngeRine. 

Srr,— When last I wrote, I had just been favoured with a 
reading of Mr. Greener’s paper and its discussion, and my 
remarks were founded on the memory of tests made some 
years before; I have since verified them by careful investiga- 
tion, and I can certify that the oxidation of a reheating 
furnace should not exceed 1} ewt. of cinder to one ton of iron 
heated. I was desirous of not understatiog the margin for 
saving in fettling, and I was far from dving so. I am 
equally free from exaggeration in my assertion that iron did 
not oxidise more rapidly below than above the ciader on 
“cinder bottoms.” From lumps exposed for 10 hours to the 
action of a furnace at its highest temperature, there is less 
than half ws cent. against the iron in the cinder. 

And with regard to the deterioration of iron in cinder, the 
specimen tested was in a state of immersion for 6 hours, and 
in a welding condition for 2 hours previous ; 50 per cent. of 
its bulk was oxidised, and the remaining iron gave the same 
tensile strain and elastic properties it had shown before bein 
submitted to the furnace ; it broke at 23 tons, and stretched, 
between its elastic limits and breaking, equal to its diameter 
—a test most satisfactory. 

I have never - found iron that was easily impaired b 
heating, nor do I think that oxidation, whether slow or rapid, 
sensibly affects the quality of the iron that may remain. 

It is stated by Mr. Greener that the saving in puddling is 
20s. per ton when the material from the ‘béliles on 
“* oxide dry bottoms” is used. 

This is twice the sum estimated by the American Commis- 
sioners as the saving effected by the revolving furnace, and 
which has excited such commotion in the trade. 

Nor can I see how 20s. per ton, as stated, can be saved by 
using the oxidised iron as fettling. when the entire oxidation 
between the puddling furnace and the finishing mill is not 
equal to more than the puddling of half a ton ofiron. For 
I distinctly ay Shy the oxide purchased fur the formation 
of bottoms can be a profit—it must be a charge. 

Now, the yield of a reheating furnace per shift is only 
7 tons of iron rolled off, the resulting cinder 10 ewt., the 
value of “cinder tap,” 20s. per ton, and the profit of the fur- 
nace 10s. per shift. The only source of profit due to the 
system is the saving of unavoidable oxide as fettling, and 
the value of the produce is its price in the market—to pursue 
it further is to court delusion. 

I am quite prepared to learn the oxidation on “ oxide dry 
bottoms” is in excess of what I have stated. As I feel some 
confidence in re ing the action of the furnace as retarded, 
and the yield of a reheating furnace in a week of 10 shifts 
being about 70 tons, the increase of waste by one per cent. 
will swamp all pretensions to saving. I regard the increase 
of 1 ewt. of fettling at Is. as representing the loss of about 
4 ewt. of iron, worth 5s. And the sluggish action of the 
furnace will entail the additional energy of 10 cwt. of coal 
per shift to be expended. 

lt is the consideration of such items, and the frail chance 
on which the hope of gain is founded, that I have been in- 
duced to question the policy of “oxide dry bottoms” as 
akin to economy in iron making. 

1 am, Sir, yours obediently, 
CycLops. 


PURIFICATION OF IRON. 
To THE EpiTor o¥ ENGINEERING. 

Srr,—I have been trying of late some experiments on iron 
contaminated with po ol with a view more especially to 
test the value of Sanderson’s patent for the use of copperas 
(sulphate of iron). The process is simply this. In puddling, to 
peodees oxidation of the sulphur, copperas is introduced, and 
the sulphurous acid produced is blown away by a blast of air. 

I find the iron is desulphurised, but owing to the impurities 
of the copperas (made, I presume, fromiror. pyrites) arsenic 
in all three samples tried was introduced into the iran. The 
claim to use sulphate of iron has expired, being originally 
mentioned in a patent of 1855; the last, sulphate of iron plus 
the blast is, I consider valueless, for the puddler has always 
had the power (by the use of the damper) of producing the 
sweeping blast, so that is not — and as the sulphate 
of iron claim has expired, where is the patent of 1868? I 
think the arrangement will answer well with pure or nearly 
pure ——, ut I shall certainly not pay Mr. Sanderson 
one halfpenny for leave to use public property, 

If the Newcastle people will be a little more careful as to 
their copperas, the use of the mae will, I think, deservedly 
become general with those who are troubled with impure pig. 

Yours truly, 
Caries Exxison. 
Charing Cross Hotel, London, April 21, 1873. 














QussNstayp Licgurnovses.—The Queensland Govern- 
ment has accepted tenders for the erection of two lighthouses 
for the benefit of shipping frequenting Q d waters. 
One lighthouse is now in course of erection on Lady Elliott’s 
Island, a place of great danger to vessels, on account of its 
rising but a few feet above the surface of the ocean, and 
from its proximity to the track of vessels trading between 
Port Curtis, Broadsound, Keppel Bay, and the various 
southern ports. The lighthouse, which will show a revolving 
dioptric light, and which will cost about 1500/., will bea 
composite structure ; the tower will be a hard-wood frame 
covaines with stout sheet iron, and erected on a substantial 
foundation of concrete and stout iron breastplate. The 
second lighthouse contracted for will be erected at Cape 
Bowling Green, the southern headland of Bowling Green 
Bay, near Townsville. The amount of the contract for this 
second lighthouse exceeds 30007. Lamps for changing Cape 
Moreton light from oil to petroleum are on their way from 
England to Queensland. 








STEAM ON COMMON ROADS. 
(Concluded from page.278.) 
Locomotives for use pos Agricultural Operations, Steam 


hing, ¥c 

ALTHOUGH several excellent farm | tives were in use, 
there was not much novelty in the construction of these 
— and they really consisted of a portable engina, fitted 
with various methods of transmitting the power from the 
crankchaft to the road wheels. 

The chief difficulty which had beset engineers in the con- 
struction of this class of machiaery, hai been the impossi- 
bility of theoretically calculating the various strains to which 
the component parts of such an engine were subjected, in 
the same manner as in a railway locomotive, and the prin- 
cipal proportions of the engines i!lustrated ia the paper had 
been the result of a long and careful experieace ond ictastous 
experiment. 

The two first self-moving or traction enzines were ex- 
hibited by Messrs. Ransome ; the first in 1816, at the Royal 
Agricultural Society’s meeting, at Bristol, ani the second in 
1849, at Norwich; but as the idea of moving the engines by 
steam did not find favour with farmers, little was done until 
eight or nine years after, when Mr. Burre!l designed his 
agricultural locomotive, in which the transmission between 
the engine and driving wheels was effected by means of a 

itched chain, and with several improvements he had ad- 

erei to this principle to the present time. One feature in 
his engine was worthy of notice. The hinder part of the 
engine was mounted upon volute springs, set at an angle, so 
as not to interfere with the movement of the chains, and it 
has been found in practice that the use of springs diminished 
to a great extent the wear and tear of the engine. 

Mr. Aveling exhibited his first engine at the Royal Agri- 
cultural Society’s meeting, at Canterbury, in 1860. It also 
worked with a pitched chain, and was steered by means of a 
fifth wheel, ia the form of a disc, placed at the end ofa 
wrought frame, fixed to the fore axle. The boiler was of the 
usual locomotive type, with one cylinder placed on the top, 
and the crankshaft was consected with the driving wheels 
by means of malleable iron gearing. An ingenious arrange- 
ment for facilitating the turning of corners, callela “com- 
——— gear” or “Jack in the box,” was fixed on the: 

riving axle, thus avoiding the necessity of clutches for 
throwing the driving wheels in and out of gear when going 
round sharp corners. 

Messrs. Clayton and Shuttleworth ani Messrs. John 
Fowler and Co. also manufactured agricultural engines, 
equal in point of workmanship and design to those already 
described, but differing somewhat in their general arrange- 
ment and details. 

Steam Ploughing Engines. 

Messrs. Fowler's — Stenahdone engines being con- 
structed so as to move themselves on the road, and haul not 
only the implements which form part of the tackle, but also 
wagons from one part of the farm to another, came within 
the range of locomotives on common roads. 

The * double-engine system” of steam ploughing, in which 
each engine was placed on an opposite headland of the field, 
moving themselves at intervals, and alternately winding up 
or lp out the steel rope which hauled the implements to 
and fro, had been found the moat economical in the variety 
of trials to which steam ploughs had been subjected for 
several years, and the author selected the 12 horse power 
engine of Messrs. John Fowler and Co., of Leeds, as the 
most perfect specimen of a steam ploughing engine yet de- 
sign 

The engines for st2am ploughing were generally of more 
wer, and consequently, heavier than the ordinary 





‘arm engine, on account of the greater amount of power 
which was necessary to till the lani, than to perform any 
other agricultural operation. 

The tollowing data respecting the cost of 
ploughing were deduced by the judges at 
in 1871, from the various experiments and trials 
at that time : 

The average consumption of coal=161 lb per acre. 
water=115 galls. per acre. 
oil and tallow=5.1 oz. per acre. 

water per lb. of coal =7.2 lb. 
coal, per mean indicated horse 

power per hour 7.1 Ib. 
y» weight of earth moved per lb. of coal=9.3 tons. 
Road Locomotives for Military Purposes. 

So little experience had been gained in the employment 
of road. locomotives for the purpose of hauling heavy gune, 
siege trains, and transport wagons in time of actual war, that 
no reliable data existed upon which to form a practical 
opinion respecting the advantages of their use in lieu of 
horses for the transport of war material. It had, however, 
for some time been the opinion of some of our most ex- 
perienced engineer and artillery officers, that steam power 
might be advantageously employed as an important auxiliary 
to an army on the soem 4 . 

A road locomotive could be used as a fixed engine, to saw 
wood or pump water. It could be employed for transporting 
guns or other war material, and was specially useful in the 
neighbourhood of a fortress, when the town formed the apex 
of the triangle, and the railway the two sides, which, how- 
ever, could not be used by the besieging army. All stores 
and provisions required to be transported beyond the fortress 
must go along a line of road forming the base of this triangle, 
and traction engine, with its train, would form a much 
more rapid means of communication between the two railway 
stations, than ordinary carts or wagons drawn by horses or 
bullocks. The Prussians, at Metz, constructed a line 20 kilo- 
metres long, to skirt the fortress of the city, but it was not 
— as the garrison capitulated before its completion. 

addition to the above uses, the engine conld be so con- 
structed that flanged railway wheels might be substituted for 


ower in steam 
olverhampton, 
ied out 


” ” 
” ” 
” ” 
” ” 


the ordinary rigid wheels used on common roads, and it 
would then serve as a light railway locomotive in case the 





enemy destroyed or secured all the rolling stock on the exist- 
ing railways. 
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A traction engine for mili urposes should be made as 
light as ounthhnend pater yes ts entirely, of wrought 
iron or steel, in order to diminish the chances of breakage. 
Its weight should not exceed 5 tons, with about 72 cwt. on 
the driving wheels in order that it might be able to pass 
over the pontoons as at present constructed, and also over 
temporary wooden bridges, hastily made to repair the arches 
in masonry or iron, blown up by the enemy. It should be 
furnished with a powerful windlass, arranged in such a 
manner that the engine, after having ascended a hill or 
traversed a soft road or marsh, could remain statio , and 
haul the guns or wagons up the incline or through the 
bog by means of a steel rope, one end of which would be 
fastened to the load and the other to the drum, which would 
be slowly wound up by the engine, thus enabling it to drag 
pouny loads through difficult places, almost inaccessible for 

orses. 

Messrs. Aveling and Porter bad constructed several trac- 
tion engines for Royal Engineer Department, weighing 
not more than 5 tons, and they had been very successfully 
employed for various military purposes. 

o of Messrs. Fowler's steam ploughing engines were 
employed by the Prussians in the late Franco-Prussian war 
in i C7 and war material, and they were found 
extremely for hauling heavy guns and transporting 
weights which could not be moved by horses. Not being 
constructed for the purpose, it was found that their weight 
limited their qunevel em, owing to the impossibility of taking 
them over temporary bridges and pontoons. 

From all data which could be collected, there was no doubt 
that if the British army should be called upon to take the 
field, traction engines, specially constructed, could be used 
with great success by the transport corps; and considering 
that any amount of steam power might be kept by Govern- 
ment in reserve, with no further outlay than the interest of 
the capital invested, the subject of employing steam instead 
of animal power was worthy of attention at the present time, 
when horses become more scarce and difficult to obtain every 
year. 


THE EAST RIVER BRIDGE, NEW YORK. 
(Continued from page 278.) 
Effects of the Compressed Air on the Men. 


Tes were not so serious as first anticipated. The few 
cases of death that occurred could in but two instances be 
charged to the direct effects of pressure. 

As the latter increased, the working hours below were 
gradually reduced from four hours to two hours, twice a day, 
at 351b. Itis true that scarcely any man escaped without 
being somewhat affected by intense pain in bis limbs or bones, 
or by a tem paralysis of arms and legs, but they all 
got over it, either by suffering for a few days outside, or by 
applying the heroic mode of returning into the caisson at 
once, as soon as the pains manifested anmteen and then 
coming out very slow i 

The ing of the hours of labour produced the best 
results in keeping the men in good condition, but even this 
was not necessary for all constitutions, because some could 
remain below with impunity for six hours at the highest 


After the locks were passed the men had their choice of 
coming up either by an elevator or by circular stairs. 

During the winter months all tendency to congestion of 
the lungs, owing to the sudden change of temperature in 
coming out of the locks, was controlled by means of steam 
coils in the latter, so arranged as to warm the air when 
coming out of the lock and to cool it when passing in. 

The condition of the sir below was very pure, 
due to the absence of candles and illumination by gas alone. 

Mr. Collingwood found that as the pressure increased the 
gas burners gave more light, and at 35 lb. a 1 {t. burner gave 
as much light as a 4 ft. burner outside. We therefore had a 
maximum — of light with a minimum production 
of irrespirable gases. 

he services of Dr. A. H. Smith were engaged for the pur- 
pose of attending to all caisson cases cal tamnising new 
candidates for work below. He has been quite successful in 
his treatment, and it is to be —— that his experience will 
be made public for the benefit of future works. 

The fact remains, however, that the effects of compressed 
air on the human system constitute the principal difficulty 

ttending deep pn tic foundations. Men are somewhat 
difficult to get, wages are high, and the time of labour be- 
comes so short that the work must necessarily be done under 
a disadvan and under an immense amount of supervision, 
where it is at all difficult or different from ordinary digging 
in a uniform material. 

Besides two general foremen and fifteen under bosses, it 
_—— the attendance of both Colonel Paine and Mr. 

ingwood, assisted occasionally by Mr. Martin and Mr. 
McNulty, to keep matters moving smoothly below and in 
conjunction with affairs above. 

An ingenious mechanical telegraph, contrived by Colonel 











Paine, proved of great assistance in keeping up communica- 
tion between the upper and lower world. 
‘ovements of the Caisson. 

The downward movement of the caisson has been under 
perfect control throughout the whole of the sinking. It 
usually occurred at low tide and was very gradual, owing 
principally to the wide frames and broad shoe. ; 

While the caisson was passing through the mud, river 
sand, and gravel, the frames sank through the material with- 
out digging, but in the quicksand and barder material below, 
the whole frames had to be dug out underneath before settle- 
ment would take place. 

caisson also sank perpendicularly in its true place, no 
movement occurring in any direction. This result was prin- 
cipally owing to the facility with which it was kept level by 


di g- 

The side friction was considerable, but difficult to estimate, 
because the frames and shoe were reldom entirely clear. It 
could not have been less than 600 Ib. per —_ foot of ex- 
ternal surface, varying with the amount of air passing out 
under the shoe. 

The total resistance offered by the side friction is, however, 
quite small when compared with the total bulk. Ata depth 
of 78 ft. the side friction amounted to 6000 tons, whereas the 
weight of the whole foundation, including masonry, was 
53,000 tons, 

At 78 ft. the excess of the downward pressure of the caisson 
over the upward pressure of the air at low tide would average 
from 10 to 12,000 tons, not including side friction. The air 
pressure has, however, frequently run so low as to give an 
excess of downward pressure of 15,000 tons. An excess of 
overweight is in all cases an advantage, as it saves consider- 
able digging. 

The experience with this foundation goes to show that a 
larger caisson is much easier to handle, is safer and under 
more perfect control than a smaller one. The labour ques- 
tion, however, becomes the most serious drawback where a 
considerable number of men have to be brought together 
under abnormal circumstances. The forces of nature may 
be measured and brought under control, provided they are 
properly understood, but human nature is not so amenable 
to laws. 

Filling of Air-Chamber and Completion of Foundation. 

The concrete for filling the chamber is all mixed above and 
| down through the supply shafts ready for distribution 
below. 

No brick pillars were used as under the Brooklyn caisson, the 
bearings of the frames being so wide as to be equal to all 
contingencies when once unifurmly packed under with 
concrete. Enough stones and earth were left below to 
reduce the amount of concrete required to 3300 yards, about 
the same amount as in the Brooklyn caisson. The filling in 
took place in such a manner as to leave the final exit by 
means of the water-sbafts ; all the remaining quicksand was 
dug out below, down to the hard pan, and worked up into the 
concrete. 

In six weeks after commencing the filling in there remained 
— 280 yards, showing an average of nearly 100 yards per 


lay. 
By July 20th, the water shafts were finally filled, the air 
ressure taken off, and the locks on the water shafts removed. 
veral trials were made to take off the air pressure before 
the filling was complete, but the water invariably came in 
when the pressure was reduced below 30]b. Up to the end 
as many as five air pumps were needed, mainly because the 
concrete was so easily traversed by the air. Another month 
was consumed in removing the water shafts, air shafts, 
inner cofferdam, and outer shores, and in filling the two large 
well holes with conerete, as wellas the other shafts and 
smaller pipes, and in completing the dock around the tower. 
The laying of stone was resumed before the air chamber was 
entirely filled. 
The New York foundation was now finished. 


Tue Brooxtyn Fovunpation. 

One trial boring, made in 1867, showed gniess rock ata 
depth of 96 ft. below high water. The strata penetrated 
consisted, besides the surface filling, principally of hard pan 
and alternate layers of trap boulders imbedded in sand and 
clay. Below a depth of 50 to 60 ft, the material was so com- 
pact, that the bore hole stood without tubing for weeks. No 
necessity existed therefore for going down to rock, since a 
depth of 50 ft. would suffice. 

ut the great desideratum to be attained was a foundation 
of a uniform character over the entire space, whatever the 
depth might be. It is well known that the drift formation 
of Long Island presents a great variety of strata in compara- 
tively short distances. Within a few hundred feet on either 
side of this foundation, there is no bottom so to speak, and 
piles are driven a t depth into the mud, whereas in the 
centre of our foundation the depth was only a few feet; the 
existing ferry slip had been blasted out at great expense, and 
to drive an iron-shod pile even 2 ft. into that material, was 
the work of hours. 

This hard material, however, occupied only a part of the 





bd the numerous .xplanations offered, as to the 
causes of pains, the most satisfactory one seems to be 
that of Professor Rameaux, of Strasburg, in whose opinion 
these accidents are due to the fact that the normal of 
the blood (carbonic acid, oxygen and nitrogen), Siccatve 
themselves to a high degree the influence of extreme 
pressure, and return into a gaseous state as soon as the pres- 
qupsiaug the pottesa to ee een beneee taal edd ea 
exposin, same rs that would be 
— ca i of air into the eine rie 

ra severe experience of the writer, resultin 
from a stay of several hours in the New York caisson, 
seem to confirm the above view to some extent. Relief from 
the ex sin was afforded in his case by a hypodermic 
Sienen, snd r cupetction by morpbiag, taken 
a stu i taken for 

twenty-four hours internally until the pains abated. 





foundation, which comprises an area of 17,000 square feet. 
One third of this area, towards the east, was much softer in 
characte! 


r. 
Solid Timber Foundation. 

To meet the requirements of this case a solid timber foun- 
dation was decided upon, of sufficient thickness to act as a 
beam, and having the requisite mass to insure uniform 
settling. The importance of a uniform foundation becomes 
evident when we consider the size of the tower, weighing 
70,000 tons, with a height of 300ft. above the foundation, 
bg which the permanent pressure is 5 tons per square 
‘oot. 

The buoyancy of the timber moreover enables us to dis- 

with the use of screws, commonly employed in lower- 
ee rd to durabili Il known that 
gain, in to durability, it is we wn. 
timber p Rete. in salt water is ‘imperishable, and to pro 
tect it against sea worms, it is merely necessary to it 
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sam rg & rey a : 3 P cpp at once 5 
itself to make this timber platform as much i 
of the caisson. . 48 possible part 
ite bao team ono hk aot 
is has been done making the roof . 
colid mass of timber, of 15 ft. in thickness. ae . 
purpose of a caisson in sinking a pneumatic hee 
already too well known to require any speciai deseri ptio 7 
is merely a diving bell on a vast scale. a 

The caisson of the Brooklyn fcundation is a large inverted 
vessel or pan, resting boium upwards, with strong sides, 
Into this air is forced, under a sufficient pressure to drive 
out the water. Entrance is had to the large working chamber 
thus formed underneath, through suitable shafts and air 
locks. The excavated material is taken out through water 
shafts, open above and below, and two supply shafts send 
down the material subsequently needed to fill up the air 
chamber. A few smal-er pipes are also inserted for a variety 
of purposes. 

he dimensions of the caisson are rectangular, length 
168 ft., width 102 ft., height of air chamber 9 ft. 6 in, and 
thickness of roof before launching, 5 ft. The sides forma y 
and are 9 ft. thick where they join the roof, s!oping down to 
a round edge. The inner slope of the y has an angle of 
45 deg. The cutting wy shoe is formed by a semicircular 
casting, protected by a sheet of boiler plate, extendi 
3 ft. r the aie. Fr . ding up 

A heavy oak sill, 2 ft. square, rests directly on this casting. 

The pono A a three courses are laid leagtvuien, of eae 
ine. After that the alternate courses, are heading courses. 
The whole y is thoroughly held together by drift-bolts and 
screw-bolts. In addition there are heavy angle irons, unit. 
ing the Y to the roof. At the sslesieal onan the courses 
of timber are halved into each other and strapped together. 

The immediate roof is composed of five courses 12-in, 
square yellow pine sticks, laid close together, bolted side- 
ways and verticaliy, and having a set of bolts running 
through the whole of the five courses. The outer face of 
the caisson has a batter inward of 1 ft. in ten, to facilitate its 
descent into the ground. 

To make the caisson air-tight, the seams were all thoroughly 
caulked for a depth of 4 in. inside and out. In addition, a 
vast sheet of tin, unbroken throughout, extends over the 
whole caisson, between the fourth ard fifth courses, and 
down the ‘four sides to the shoe. The tin on the outside is 
further protected by a mene | of yellow pine. The space 
between the timbers was filled with hot pitch and grout. 
As air under a pressure of 40 or 50 1b. will penetrate wood 
with ease, the inside vf the air-chamber was coated with an 
air-tight varnish, made of rosin, menhaden oil, and Spanish 
brown. The air tightness produced by these means has 
throughout proved quite satisfactory. ag 

The yellow pine timber used in construction, came princi- 
pally from Georgia and Florida. Its average weight was 
48 Ib. per cubie foot, although many sticks were so heavy as 
tosink in water. All bolt holes bored into this timber have a 
drift of } in. to insure a good hold. No bolts were used with 
ragged ends. 

Shafts. : 

The water shafts, two in number, are rectangular in 

section, 7 ft. by 6 ft. Gin., made of § in. boiler plate, properly 
stiffened by angle-irons, and secured to the caisson timber. 
These shafts are open above and below, the lower edge ex- 
tending 2lin. below the edge of the shoe. The water 
within them rises and falls with the state of the tide out- 
side. 
The material to be removed is shoved under the lower 
edge into the pool of water underneat.s, and is then tasen 
out by the clam-shell dredge of Messrs. Morris and Cummings, 
of New York, : 

This instrument is a eelf-acting grapnel, possessing 
nearly the same functions as the human hand in picking 
up and discharging material. Any other arrangement “| 
excavating, in the shape of a revolving dredge, or a san 
pump, was out of the question: The air-shafts are two im 
| tame 3 ft. Gin. in diameter, and simply extend through 
the timber inside of the well holes, the lock being placed on 
top of the timber, below the ultimate water level. At the 
bottom of the air-shaft is an additional door, hanging down 
into the chamber, and enabling us to use the whole shaft as 
a lock. The supply shafts or pipes, two in number, ne 
in diameter, and pass through the timber, extending 
into the chamber below, | carried up above the water 
level. They have a door above and below, and an equalisin, 
pipe. When charged with material, the compronned oS 
admitted, the lower door falls open, and the contents fallin 
the chamber. 

Divisions of Air-Chamber. 


Tt was the original intention to have made the air-chamber 
under the calease, one entire space, without any — 
into compartments, thus facilitating the ana 
material. The roof was strong enough for this arrange ; 
Various considerations, however, led to the abendonmens o! 
that view. Since the caisson was to be Launched like a ship, 
a certain number of launching ways were required, -F 
with a stiff frame, from the launching way to the _ aes 

Again, in such a boulder soil, only a few points of the . 
would be touching at once, and would have to —_ oan 
whole weight above. But the chief point was t see ia 
fall of the tides, and their effect upon the cnigs0e. a 
rise and fall amounts in the extreme to 7 ft. ag it 
inflated caisson were just barely touching at hig yor br 
would press upon the supports with a force of h of the 
low water, all of which had to be met by the strengt 
edges and frames, there being no side friction as yet. by 

The air chamber was, therefore, divided into six ape 
five dividing frames. These frames form a hoary ese wethe 
posts and stringers, with side sheathing and. Aye ireies 
roof every 6 ft., and are proportion og to the 
in the launching. The ends of the frames are secured 
sides of the caisson by knees. 

(To be continued.) 
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original system of erection of the ironwork 
<a the Rotmnds proposed by Mr. Scott Russell has 
already been described, and an account in outline 
has also been given of the method actually adopted. 
This method, for which Mr. Harkort, the contractor, 
is responsible, is the design of his chief engineer, 
Mr. Steiger, and the whole plan will be described in 
detail in the present article, not because it is a good 
or aaa system, but simply because it is an 
original idea, the account of which naturally belongs 
to the history of the Exhibition. It shoul i be men- 
tioned here, that all the alterations in the ironwork 
entailed by this mode of erection were carried out 
rtly by Mr. Steiger, and partly by the technical 
ureau of the Imperial Commission. 
The railroad arrangements will first be described. 
A circular line was formed skirting the inner faces 
of the concrete foundations, and a radial one was 





ing. In order to facilitate this loading and unload- 
ing, a travelling crane was provided, mounted on an 
iron wagon; also a windlass was erected on timber 
framework over the branch line, near its junction 
with the service lines; underneath this framework 
the ordinary railway wagons could be run, and their 
contents transferred, at once if required, on to the 
specially made trucks ; these latter were enormously 
strong, and were so constructed as to travel with 
ease on the rapid curve of the circular railway. 

We now come to the actual erection, ra begin 
as usual with the great columns. Round the outer 
faces of the concrete foundation blocks a circular 
scaffold was erected in the following way. Behind 
the site of each column four stout perpendicular 
timber posts were erected, and their heads con- 
nected by strong squared beams. (See the two- 
page engraving which we publish with the pre- 
sent number.) As these posts had to support 
the screwing apparatus, and consequently, also 
the whole weight of the parts to be lifted, they 
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also run from the centre to the circumference, and 
was eventually prolonged till it joined the branch 
railroad, which was constructed in the Prater ex- 
pressly for the conveyance of Exhibition materials 
and goods. The points of intersection of this radial 
line with the two others were provided with turn- 
tables, so that wagons laden with iron could be 
turned on to either of the two service lines as oc- 
— might require. The circumferential service 
~ was of course employed for the conveyance of 
the materials destined for the columns and outer 
portions of the building, while the radial line served 
to transport the several parts of the two lanterns, 
with their roofs and platforms, to the centre of the 
circular area covered by the Rotunda. As fast as 
+ ne ae arrived their contents were unloaded 
= 8 the sides of the branch line, and were allowed 

remain there till wanted for erection. ‘The ma- 
— ag unloaded often lay for several months 
na _— aioont sidings, and when required it 
the ed again on to trucks made specially for 

Purpose, which were then shunted into the build- 





were necessarily made extremely strong, and their 
footings very secure. ‘To prevent them from 
overturning backwards, they were provided with 
stay posts also securely fastened. Between each of 
these set of posts, a light scaffolding was erected, 
the sole use of which was to arpa the platform 
on which the men worked. The squa beams 
connecting the heads of the posts formed the 
footings for strong cast-iron collars through which 
worked the screws employed in lifting the columns. 
Each screw was turned by a long lever (see plan 
on page 300) provided with a ratchet appa- 
ratus, so constructed that it could work either 
forwards or backwards. To the lower end of the 
screw was attached a chain constructed like that of 
a suspension bridge, of long links of bar iron; 
there were three such links to every chain, the first 
and third being, of course, doubled, The joints were 
so arranged that the links could be easily detached 
from one another and from the screw. There 
were two screws and chains to each column, and 
the lowest pairs of links were attached one to either 
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end of a lever, the central or fulcrum of which 
bore on a wrought-iron Tenctes fastened to the 
outer face of the column. The whole apparatus 
is shown in detail in the annexed drawing, in which 
Aand C are the top and side views of the ratchet 
and lever. In B the top plate is taken off, thus 
exposing the working parts to view; ¢ cis. the 
ratchet wheel containing the hexagonal nut, d, in 
which the female screw is formed ; a a are the two 
detents, one for raising and the other for lower- 
ing the screw ; 4 4 are eccentrics for putting either 
of the detents in or out of gear ; i ‘fare the springs 
which work the detents. H is the screw, G one of 
the links, and D and E the lever which bears on the 
wrought-iron bracket. 

Before describing the actual process of lifting, 
we must revert for a moment to the columns, The 
foundation plates of these latter were first put in 
place. In order to bring them all to exactly the 
same level, they were each mounted on four small 
wedges, and were then levelled by means of a 
theodolite and an ordin levelling staff, the 
wedges being slackened or driven up till each plate 
was not only horizontal, but also at the same abso- 
lute height as its neighbours. The spaces left un- 
derneath the plates, between them and the concrete 
blocks, were then filled up by grouting, and when 
the cement had set, they were all pee to receive 
the superstructure. The columns arrived each in 
five segments. ‘The first of these to be put in place 
were the heads. They were brought into the area 
along the circular railroad, standing on their bases 
on the trucks, and in order to deposit each of them 
on its foundation plate, it was only necessary to 
bridge over the space between the trucks and the 
concrete blocks by means of slanting timber beams, 
and then to push the segments directly down the 
beams with ordinary screw-jacks. Whenthey were 
all in place, they were connected to each other by 
means of the first gallery girders, and also by the 
lowest segment of the plating of the cone, and the 
innermost of the two coping rings; the outer one 
could met then and there be put in place because 
the uprights of the scaffolding left no room for it ; 
its place was temporarily and imperfectly supplied 
by timber beams bolted to the lower edge of the 
cone. The lifting brackets were at the same time 
fastened to the outer faces of the column heads, the 
levers and links attached, and all was ready for the 
screwing to begin. It was of course necessary that 
the screws should be turned simultaneously, and in 
order to insure this, it was arranged that at the 
first beat on a bell the men should prepare, at the 
second, they should push the levers forward, thus 
raising the screws, aud at the third, they should 
return to their original positions, dragging the 
levers after them, but leaving the screws, by means 
of the ratchet apparatus, in their raised position. 
This operation repeated a given number of times, 
the screws would of course be raised through their 
entire length, and the column heads carried after 
them to exactly the same extent. As these latter 
advanced upwards, they were packed underneath 
with logs in order to guard against the effects of a 
breakdown. When the screws had been raised to 
their full extent, the whole operation was brought 
to a standstill, and the chains were disengaged one 
by one from the brackets, and were each shortened 
by one link; the screws were then lowered again, 
and the shortened chains attached to the lifting 
levers, so that all was ready for a fresh start. 
When this second stage of the lifting was com- - 
pleted, the chains were shortened by another link, 
the screws were again lowered, and the operation 
repeated just as before ; when the last links of the 
chain had been removed, the lower ends of the 
screws themselves were attached directly to the 
lifting levers ; and when this, the fourth stage was 
completed, the first segments were raised high 
enough to admit of the second ones being thrust in 
underneath them, ‘These were put in place in pre- 
cisely the same manner as the others, the log pack- 
ings having been first knocked away one by one. 
Each column head was then lowered by means of 
the screws on to the second segments, the junction 
plates were put in position, and rivetted, the lifting 
brackets unbolted, lowered, and fastened again, the 
chain restored to its full length, and, in fact, the 
whole apparatus was brought to its original con- 
dition, the only difference being that the columns 
were each now two segments long instead of one. 
All this was repeated till the whole of each column 
was in place; it must be mentioned, however, that 
as soon as the heads were raised clear above the 
scaffolding and screws, the second or outermost of 
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the coping rings was rivetted in position, together 
with the bulkeads, &c., belonging to it. 

It must not be supposed that all this went on 
smoothly, for in fact numerous accidents occurred 
which seriously delayed the progress of the work. It 
has been explained before that this system oferection 
threw heavy transverse strains on the columns 
during the process of lifting, the reason being that 
the centre of gravity of each did not lie in the same 
plane as the axes of the screws. The consequence 
was that, at the very first turn of the screws, the 
lower ends of the segments were bent outwards, so 
as to bite hard against the outermost angle irons of 
the foundation plates, thus tearing up these latter 
from their beds. Next it will be easily seen that the 
columns had a tendency to tumble inwards, re- 
volving about the bearings of the lifting levers as 
centres, and compressing at the same time the rings 
which prevented them from falling ; so great was the 
strain thus engendered, that till the outermost 
coping ring could be added, the roof plating was all 
crumpled up into wavy curves which had to be 
straightened by screw jacks placed in an inclined 
position on the ground, and which acted on the 
distant roofing through long poles. This operation 
was very tedious and caused great delay. Another 
source of trouble was the constantly increasing deflec- 
tion outwards of the lower ends of the columns.as 
more and more segments were added, a condition of 
things which rendered it next to impossible to keep 
the lifting chains and screws truly vertical. This 
annoyance was eventually got rid of by tying the 
lower ends of the columns together by means of an 
iron ring (1060 ft. in circumference), formed of flat 
bar iron, the individual bars being bolted together. 
Lastly, from beginning to end of the whole opera- 
tion each pair of screws and chains manifested a 
tendency to twist together, for the cast-iron collars 
in which they worked could not be spiked down 
sufficiently strong to keep them fast. ‘The con- 
stant readjustment of these latter was the most 
tedious part of the whole work, but eventually all 
difficulties were overcome, and the colunms and 
great ring were at last got in place. Then, how- 
ever, it was discovered that the columns were not 
straight, and they had to be put right by means of 
screw jacks, pushing in here and thrusting out 
there, till at last all was got right with no worse 
consequences than that much time was lost and 
the whole building was a few inches out of its 
proper position. 

At the same time that all this was going or, a 
colossal scaffold was in process of construction in 
the centre of the building, and on this were erected 
the platform of the great lantern, together with the 
uppermost segment of the cone and its accompany- 
ing rings, and also the ends of the radial girders. 
The general appearance and construction of this 
scaffold has been shown in one of the series of views 
of the Exhibition published in a previous number of 
ENGINEERING (see page 98 of the present volume). 
There was no special difficulty involved in this 
— of the work, all the individual parts having 
veen raised by means of a small portable steam 
engine and windlass situated at the foot of the 
scaffold. ‘The whole of this upper portion of the 
roof was mounted on wedges in order to admit of 
its being raised or lowered within certain limits. 

The next operation was the mounting in one 
piece of each of the long radial girders, or rather 
of so much of them as lay between the inner ring of 
the coping ring, and the outer extremities of the 
top ends which were already in place. This was 
accomplished by means of cranes and windlasses 
worked by hand. 

The girders were first brought in segments on to 
the ground, and then iaid radially and rivetted to- 
gether; where the ground was uneven they were 
laid on rough timber scaffolds formed of the logs 
which had previously been employed in underpack- 
ing the columns during their progress upwards. A 
stout plate of iron was then rivetted to the top 
flange at each end of the girder so as to stand verti- 
cally upwards. In each of these plates holes were 
formed in order to engage the lifting hooks, two of 
which, with as many sets of tackle, were provided at 
either end. ‘This latter precaution was adopted in 
order to provide against the results of the possible 
breaking of one set of tackle, an accident which, had 
it happened, would have involved the destruction of 
the entire girder. ‘The arrangement employed in 
lifting the small end consisted simply of a pair of 
stout beams laid horizontally so as to connect the 
heads of the two poles of the central scaffold, situated 
exactly over the final position to be occupied by the 





end of the girder in question. ‘To these beams were 
attached the fixed pulleys, the ropes passing over 
which were wound up by windlasses on the ground. 
There were four of these latter, viz., one pair on 
each side of the girder. The ropes on either side 
being wound on to the drum of the larger of the 
two windlasses, was unwound on to the drum of the 


smaller one; by this arrangement the larger drum. 


had never more than two or three turns of rope on 
it, and was thus enabled to exert its full power to 
the end of the lift. 

The cranes for raising the heavy ends of the 
girders were quite different to those just described. 
They consisted each of a pair of trapezoidal frames 
of timber, standing on the top flanges of the coping 
ring, of the shape shown in theannexed sketch. These 
two frames were placed side by side at a little dis- 





tance apart, and firmly braced together. The upper 
and longer side projected considerably, so as to over- 
hang the column head. To the inner end of this 
top side were fastened the fixed pulleys, and to the 
outer end were attached a pair of stay ropes, the 
lower ends of which were secured to the foot of the 
column. ‘The use of these stays was of course to 
prevent the frames from tumbling inwards under the 
weight of the girder. The windlasses were arranged 
in a radial line behind each column, two being pro- 
vided as before for each set of tackle. ‘The shorter 
side of the trapezoid, viz., that which rested on the 
coping ring, was provided with a pair of hooks at its 
upper end, whose function was to prevent the whole 
frame from slipping off the rings. ‘There was no 
other attachment of any sort, so that each frame 
could be freely pulled round the ring from one 
column head to another as fast as the respective 
radial girders were put in place. 

The process of lifting was as follows: 

The lighter end of the girder was first raised, the 
heavy end still resting on the ground, till the whole 
had attained a slant slightly greater than the 
proper inclination of 30°.45’. Then the heavy end 
was lifted also, the upper portion continuing to 
move at the same rate, and this process was con- 
tinued till the whole girder was raised somewhat 
above its final position. The heavy end was then 
gently lowered and drawn into its place over the 
column head by means of chains and differential 
pulley blocks attached to the coping ring, and when 
this was accomplished, the upper part was also 
lowered till it had assumed its right position, and 
was then bolted temporarily to the projecting top- 
most ends, which, it will be remembered, had been 
independently erected. The final rivetting was 
postponed till the whole ring platform had settled 
down into its proper place, for it had at first been 
pitched a few inches too high, in order to allow for 
the sinking of the central scaffold. In this way the 
thirty radial girders were successfully mounted ; one 
solitary accident having occurred, which was caused 
by the top flange of one of them catching in a tree, 
and getting twisted over and crumpled and torn 
like a sheet of brown paper. It had consequently 
to be lowered and repaired. When in plage, the 
girders were found to sway very considerably with 
the wind, and had therefore to be stiffened pro- 
visionally by timber beams, which were arranged so 
as to supply the place of the ring girders, pending 
the erection of these latter and the skin of the 
cone, 

The next step was the building up of this skin. 
It was accomplished by means of a very ingenious 
system of hanging scaffolds, which were suspended 
from the top flanges of the radial girders. They 
were constructed in the following manner. Two 
frames, each resembling an inverted figure four were 
provided for every girder, 7. ¢., one frame on each 
side of the girder. The top ends of the vertical beams 
in each frame projected considerably above the upper 
flange, as shown in the sketch in the next column, 
and their heads were connected together by astrong 
horizontal cross piece, which also projected on either 
side beyond the vertical beams, To the projecting 
ends of this horizontal piece were attached the pulleys 
used in lifting the plates of the cone. Resting on 
the top of the girder underneath the cross piece 








was a broad cast-iron roller, which was co 

by means of a wrought-iron axle with the Vertical 
beams. The use of this roller was to enable the 
hanging scaffolds to travel upwards as fast as the 
lower portions of the cone were completed. The 
upward motion was communicated by means of 
ropes connected with the scaffolds, and wound round 
windlasses placed on the great lantern platform 
The two frames forming one hanging scaffold were 
of course, firmly braced together, and the thirty 
scaffolds were connected one with another by mail 
of stout joists laid loosely on the horizontal part of 
the inverted figure four, 
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In this way the supports were obtained for a 
circular platform which was used to carry the work- 
men and their ‘‘ material.” The platform, of course, 
moved up the cone with the hanging scaffolds, the 
only precaution necessary being to saw off the ends 
of the joists as the scaffolds approached more and 
more towards the centre. It was, of course, also 
necessary to steady the whole by means of ropes 
passing from the lower ends of the frames over 
pulleys fixed in the first gallery, and thence down 
to the ground, were they were made fast. Had this 
precaution been neglected, the whole combination of 
frames and platform would have swung round the 
pulleys as centres, till the centre of gravity of the 
system lay vertically below the axis of the roller. 
The manner of mounting the plates was as follows: 
They were hoisted one by one by means of wind- 
lasses on the ground, and ropes passing over the 
pulleys mentioned above, as attached to the hori- 
zontal cross piece of the hanging scaffold. It will 
be remembered that the plates are arranged on the 
roof so as to break joint, and when a tier of them 
had been mounted their upper or projecting ends 
were prevented from drooping by attaching them to 
a beam laid horizontally between every pair of 
radial girders. When the plating had advanced as 
far as the site of a ring girder, this latter was put 
in place, not all in one piece, but in individual plates, 
which were mounted in the same way as the roof 
plates. 

Thus the cone was gradually built upwards from 
the bottom, but, at the same time, it was being 
completed downwards from the top. ‘This part of 
the operation was executed without the help of 
hanging scaffolds as follows: The last ring girder 
but two was. first made up in segments on the 
ground and then hoisted into its place and made 
fast to the radial girders; a platform was then 
formed, the supports of which rested at one end on 
the great central scaffolding, and at the other on the 
lower flanges of the radial girders. This platform 
formed a base of operations for putting up the 
higher portions of the lower cone. The lower part, 
when it had advanced far enough, was joined on to 
this latter, the different scaffolds and platforms 
removed, and the roof was thus far completed. 

While all this work had been going on the two 
lanterns, with their roofs, had not been neglected, 
but had on the contrary been proceeded with quite 
independently, Owing, however, to their com- 
paratively small size there was nothing at all difl- 
cult or out of the way in their erection. The 
columns were each hoisted in one piece by means of 
the portable steam engine at the base of the 
scaffold, and when landed on the great platform 
they were put in place by means of a tall tn 
and a windlass. As fast as they were erected they 
were bound together by the double coping ring at 
their heads. The platform of the little lantern wa® 
completed at the same time, and then the light 
girders connecting it with the column tops were 
easily mounted and put in place. In order to put 
on the roof plating a platform was formed ond 
ported by beams stretched from the neighbourh 
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umn heads to the central scaffold, and 
heer got out of reach a second lighter 
Jjatform was built on the first one, of trestles and 
. In this way the second cone was com- 
pleted and the top lantern with its domed roof was 
seated in an equally simple fashion, but as there 
hing in this part of the work which is not 
carried out in engineering structures every day, itis 
not necessarry to speak of it in greater detail. 

‘An accurate account has now been given both of 
the proposed method of erection and of the system 
as actually carried out, so that every engineer can 
judge for himself of their comparative merits. 
There will probably be but one opinion on the sub- 
‘et. The former plan required for its. execution, 
ral only a few poles and three or four 
horses, whereas in the latter two gigantic scaffolds 
and numerous smaller ones, sixty-four special tools 
in the shape of the lifting tackle for the columns, 
one hundred windlasses, two steam engines, and 
ropes, not measured by yards but by leagues, had 
to be put in requisition. Moreover, the influence 
on the weight of the entire structure will not be 
forgotten ; but notwithstanding all these means, 
which for the time being quite obscured the end, 
the work was at last neither executed accurately 
nor finished in time. 


was not 








IRON AND STEEL INSTITUTE. 
PRESIDENTIAL ADDRESS OF Mr. J. Lowrutan BEL. 
Delivered April 29, 1873. 


GzxTLEMEN,— My distinguished predecessors in this chair 
have followed the example of presidents in similar institu- 
tions to our own, by delivering an address upon their enter- 
ing upon the functions of their office. Before undertakin 
aduty thus imposed upon me by custom, allow me, in al 
sincerity, to tender my very grateful thanks to the members 
of the Iron and Steel Institute, who have placed me ina 
position filled successively, and filled so ably, by His Grace 
the Duke of Devonshire, and by Mr. Bessemer. 

We have now reached the filth year in our history, and I 
may perhaps be permitted to refer briefly to the amount of 
suecess which has attended our efforts in organising a society 
calculated to afford to its members opportunities of con- 
ferring with each other on matters of mutual interest. 

In this country, anterior to the establishment of the Iron 
and Steel Institute, we, as manufacturers of iron in its various 
forms, had little opportunity of communicating in public the 
results of our own experience, and of comparing those results 
with the observations of other persons equally interested in 
their development. As soon, however, as it became clearly 
apparent that there was an earnest desire among the first, as 
well as among the succeeding promoters of our society, to 
cast aside all narrow jealousy, and to add unreservedly in- 
dividual knowledge to the general stock of information, a 
greatand a steadily increasing wish manifested itself in 
the minds of iron and steel makers, in all parts of the em- 

ire, to be admitted as members. Indeed, this willingness to 

enrolled in the ranks of the Iron and Steel Institute has 
not been confined to the British ironmasters and to those in- 
terested in this country in the manufacture or useful applica- 
tion of the metal in its different conditions, but has ex- 
tended itself to our colleagues in Europe and the United 
States of America. To all these, in your name, I venture to 
offer a most cordial welcome, and to invite them to co-operate 
with us in promoting the common object we have in view. 

The actual number of members inscribed upon our roll 
amounts to 522, to which may be added 65 candidates for 
election, so that we may now count upon the snpport of 
587 gentlemen, all directly interested in the questions we 
meet to discuss.* Looking, however, at the field which 
ought to furnish us with recruits, I am far from believing 
that we have reached those limits we may reasonably hope 
fo attain, _In this kingdom alone there are at work some- 
thing like ‘00 blast furnaces for smelting iron, and about 
7000 puddling furnaces for transforming the metal into its 
malleable state. Add to the proprietors and officers of higher 
gtade connected with these undertakings, those occupied in 
our steel works, foundries, engineering and divers manufac- 
tories and professions to whom iron isa necessity, and the 
Persons to .whom the knowledge we seek to cultivate ought 
to be an object of the highest moment, must be estimated by 
thousands. 

There exist here and there instances of that disregard for 
sientific inquiry which is a natural consequence of no in- 
¢aan success in our vocation, effected independently 
on Philosophical research. With such, practical experience, 
what i tmed, is the only rule admitted asa guide. But 

18 practical experience but science of a kind—it is the 
vation, and, to some extent, the connexion of certain 
in paar teg however, so constituted, is often incomplete 
ks, 1t8 conclusions are frequently erroneous, and a 
Consequence of its application has often been great loss and 
_ disappointment. 
ony = other hand, abstract science, correct as it may be in 
the P employed in its elaboration, when introduced into 
test Pm Se be unable to stand the rude but inevitable 
oat _— practicability. 4° so, then all efforts to 
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raise its object to the position ofan industrial enterprise must 
be useless. It is therefore clear that, if we would avoid the 
failure of what may be designated unscientific practice, or the 
failure of impracticable science, we must seek to combine 
commercial intelligence with a knowledge of those natural 
laws which form the only trustworthy groundwork of the 
complicated processes in which we are engaged. Now, there 
cannot be a more convenient method of effecting a sound 
union between these two great principles than that afforded 
by such an organisation as the Iron and Steel Institute, in 
which are brought, face to face, men, some distinguished for 
their practical knowledge, and others equally eminent for 
their attachment to scientific observation. 

Facts, as such, may be completely established, and yet very 
delusive inferences may be deduced from their existence. 
Thus, forty or fifty years ago, it was well known that in 
winter a blast furnace did more work, and often with less 
fuel, than it was capable of accomplishing in summer. It 
was not wtertinwadlor 2 to ascribe this alteration in efficiency 
of duty to some supposed virtue possessed by cold air in 
smelting iron, which virtue was less conspicuous when the 
blast was admitted at warmer temperatures. It was this 
view of the cause of the difference which led some manu- 
facturers to deny the merit of the hot blast. Now, every 
one of course knows that a blowing engine supplies a greater 
weight of air when its volume is condensed by cold, and that, 
as a rule, it delivers its blast more free from moisture when 
the temperature of the atmosphere is below the freezing 
point of water, the presence of the latter occasioning a con- 
siderable and useless absorption of heat, and of course a cor- 
responding waste of fuel. 

Again, so far back as 1841, Ebelman examined and pub- 
lished his researches on the composition of the gases emitted 
by the blast furnace. These investigations were followed up 
by others of a similar nature by Bunsen, Playfair, Tunner, 
and others. The true importance of the assistance rendered 
by these labours, undertaken by men of science, seems, at 
the time, to have been disregarded by iron manufacturers. 
Nevertheless, they contain information of the highest interest 
in connexion with the economy of fuel in the smelting 
process. 

If the founding of the Iron and Steel Institute has not 
created a desire for accurate knowledge, based on sound 
scientific investigation, it has done much, by the character of 
its meetings and discussions to foster and develop it. In this 
we have received material help from the labours of our secre- 
taries, Mr. Jones and Professor Forbes. From the former, 
we have early intelligence of what is being done in the 
British iron and steel trades, as well as of the proceedings of 
other learned societies, when they embrace matter likely to 
interest the members of our own. In his periodical report, 
our foreign secretary gives us an excellent account of the 
progress of these industries in other nations, which he accom- 
— by numerous references to scientific discovery and 
iterature extracted from the published works of continental 
authors. It must be admitted that the cultivation of metal- 
lurgical science has been much more industriously pursued 
abroad than has hitherto been the case in this country, and hence 
the value of these extracts, obtained by the exercise ot great 
labour on the part of Mr. Forbes. Let us now hope that the 
increasing weight attached by ourselves to scientific aid, may 
induce our own philosophers to pursue inquiry in directions 
which, while, it affords abundant opportunity for congenial 


investigation, may also be highly useful and valuable to | - 


society at large. 

It will be in the recollection of earlier members that at our 
inaugural meeting our first president gave us an interesting 
account of the history of the iron manufacture from the re- 
motest times down to the present day. It would be impos- 
sible, in the absence of any trustworthy record, to allot, even 
during the last three centuries, to each nation the proper 
amount of credit to which it is entitled for aid rendered in 
advancing this branch of metallurgy. So far, however, as 
concerns the production of iron, and its application to those 
purposes which have rendered it a necessity of civilised life, 
we need not go back beyond 1806, when the production of 
Pig iron in this country did not exceed 260,000 tons.* 

Ve have very recently been again warned of the present 
aspect of foreign competition. It is said that this threatens, 
as it did 10 years ago, if not to extinguish, yet seriously to 
cripple a trade which has occupied a very honourable and 
conspicuous position in our manufacturing annals. Doubt- 
less, the progress made in other lands has been more marked 
during thegast 20 or 30 years than in our own case, but the 
change has arisen from a rapid adaptation of our appliances, 
and not from any important discoveries abroad. Until, 
indeed, we are made acquainted with a series of improve- 
ments equal to the puddling process, the substitution of the 
rolling mills for forge hammers, the hot blast, and our last 
grand achievement of Bessemer steel, we must permit our 
national pride the luxury of believing that it is to our- 
selves, more than to any other people, that the world is in- 
debted for the advance which enables it to be furnished with 
cheap iron. In striving to attaia economy in production, 
our manufacturers have not been insensible to the import- 
ance of being able to furnish the metal in which powers of 
great resistance are not incompatible with comparative light- 
ness. Had this been overlooked, the high speeds of our ex- 
press trains would have been fraught with danger, marine 
engines could never have been compressed in the small space 
they now occupy, and no one would have dreamt of 
throwing a projectile of 600 lb. or 700 1b. weight for a 
distance of 5 miles from a gun made entirely of English 
iron. 

Recognising, as we all now do, the value of inductive 
reasoning, it certainly is a matter of surprise how great the 
progress has been in the iron industry of this country, made 
independently of all scientific teaching. This advance has 
been probably due to the opportunities of experiment which 
have been afforded by an enormous trade, fostered by great 
capital and by almost unlimited natural resources. ‘lo judge 
correctly of the nature of the growth, which has culminated 


in the present wonderful expansion of this branch of manu- 
facture, we should have to arrange alongside of our brilliant 
successes a list of our costly failures, or of the irrational patents 
of so-called improvements in the manufacture of iron and of 
steel. Had we, as a nation, been a little more systematic 
in our methods of study, it is possible some of the fruitless 
attempts at improvement made by ourselves might have been 
avoided, and less time and money lost in endeavours to render 
assistance to others who had neither science nor practice to 
guide them. 

Leaving our past history, and directing our attention to 
events as they now are passing before us, there is nothing 
-more certain to arrest it than the extraordinary disturbance 
in our position as iron manufacturers occasioned by the recent 
greatly altered value of fuel. 

Having regard to the large quantity of coal burnt in pro- 
me a railway bar, it is not too much to say that if any- 
thing like the former average price of ordinary pig iron, viz., 
about 60s. per ton, were to prevail, the iron trade of this 
kingdom would, with fuel at even half its present price, 
commence to decline. This was exactly what did happen 
when timber grew scarce, and was worth more for other pur- 
poses than that of smelting. Of course, any process of 
partial extinction as that supposed possible would be very 
radual, the weaker districts succumbing in the first instance. 
he very diminution in the production of iron would of itself 
liberate so large a quantity of coal as would tend to restore 
an equilibrium in the price of this element of consumption. 
This is obvious when it is borne in mind that out of 107 
millions of tons of coal raised in this kingdom in 1869, af 
millions were devoted to the manufacture of pig and malleable 
iron. 

In the year 1862, the make of the former, in Great Britain, 
was close on 4 millions of tons; in 1872, it was probably 63 
millions of tons. At this rate of increase, in 1882, it ought 
to reach about 11} millons of tons, and for this, and the pro- 
bable extension of malleable ironworks, judging by the ex- 
perience of 1869, something like 65 millions tons of coal 
might be required. Alongside of this tendency to increase 
which has marked the history of the iron trade, it is 
only fair to assume that other sections of British industry 
would not remain idle in this respect. Under such circum- 
stances, it becomes important that we should consider how 
far our coalfields would be able to meet any greatly increased 
demand on their resources for an article which is more or 
less a necessity for almost every variety of manufacturing 
enterprise. 

It is not my wish to weary you with statistical details, 
because the erection of new mills in the cotton and woollen 
districts, the extension of our railways, the substitution of 
steam for sails in navigation, inform us that the same activity 
which prevails in the iron trade is also on all sides adding to 
any difficulty which an inadequate supply of coal must entail 
upon ourselves. 


(To be continued.) 








ITALIAN IRRIGATION, 
To tHe Epiror or ENGINEERING. 

Srz,—In the last article that appeared in ENGINEERING’ 

March 28th, on ‘‘Contemporaneous Irrigation in Italy,’ 

our correspondent stated that “the ingegno of the Italian 
has been always shown in his development of fine art, &., 
. . anything of the nature of engineering progress corre- 
sponding to the gigantic and rapid development of English 
genius through the practical introduction of internal ideas to 
tangible results, would be as much an exotic in Italy asa 
work of Raphael and Michael Angelo in England.” 

Permit me a few words on this statement. I do not know 
if the writer is an Englishman, and if he was in Italy, or an 
ltalian gentleman; in both cases he was quite unjust, not 
only with Italy, but also with England; with the first, 
because the Mont Cenis Tunnel speaks sufficiently for the 
Italian genuis regarding engineering undertakings ; with 
the second, because I can say that the fine arts are sree 
and cultivated by a great many people in England. By 
inserting this note in your next issue you will oblige, 

Yours faithfully, 
G. L. Caurnt, M.E. 

Brescia, Italy, April 28th, 1873. 





SHIP SURVEYING. 
To rue Epiror or EnGINeERIna. 

S1z,—In your leading article of last week on ship survey- 
ing you stated that with one exception the Board of Trade 
surveyors are not naval architects but engineers. This needs 
a trifling correction. Besides the gentleman to whom you 
referred as having been recently trans(erred with the emigra- 
tion department, the surveyors of tonnage who are naval 
architects have since January last, been under the Board of 
Trade, and form part of their available staff of surveyors, 
although they are not actually employed in the survey-of 
unseaworthy ships. Even with this addition the staff of 
shipwright surveyors is very much smaller than it should be; 
re it is to be hoped that your admirable article on the sub- 
ject will have the effect of convincing the authorities that in 
this matter mere considerations of economy should not stand 
in the way of the employment of professional men to do 
what is legitimately their own professional work. 

I am, Sir, yours very truly, 
A READER. 








Pewrnsytvanta ANTHRACITE CoaL.—The production of an- 
thracite coal in Pennsylvania last year was about 18,400,000 
tons, being an increase of 3,300,000 tons over the preduction 
of the preceding year. In 1867, the corresponding produc- 
tion was 12,988,725 tons; in 1862, 7,869,407 tons; in 1887, 
6,644,941 tons; in 1852, 4,993,471 tons; in 1847, 2,882,309 
tons; in 1842, 1,108,412 tons; in 1837, 869,441 tons; in 
1832, 363,271 tons; in 1827, 63,434 tons; and in 1822, 
3720 tons. 








* Scrivenor on the Iron Trade. 








* Report of Royal Commission on matters relating to Coal. 
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FIRE 


ENGINE AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR. J. H. REINHARDT, ENGINEER, WURZBURG. 






Mr. J. H. Rewwnarpr, of Wiirzburg, exhibits at Vienna 
two hand fire engines, one of which is fitted on a four- 
wheeled carriage, to be drawn by horses, whilst the other 
is fixed to a two-wheeled hand truck. The former of these 
fire engines we illustrate above, while on page 304 we give 
engravings of details. ‘The other engine we shall illustrate 
on a future occasion. Both engines are double-acting, 
and the larger one has two plunger pumps with barrels 
43in. diameter (122mm.) with a stroke of 8§ in. (218mm.), 
the corresponding dimensions of the smaller engine being 
3gin. (92mm.) and7Zin. (200mm.) The chief peculiarity 
in the construction of these fire engines consists of the ar- 
rangement and handiness of the valves and the inner spaces 
of the cylinders ; the former can be taken out without the 
aid of any tool and without emptying the water tubes, and 
can be cleaned and put in again within but a very brief 
delay, a considerable advantage when any sandy or im- 
pure water has to be pumped. 

The arrangement of the pumps and valves is shown in 
sections and plans in Figs. 1, 2, 8, 4, and 5 on page 304, and 
consists of the box, K, containing the barrel of the cock, g, 
and to which are fastened the two cylinders, C C, the air 
vessel, W, and the admission and delivery pipes. The 
box, K, is connected with the iron frames, a, by means of 
the four bolts, ». The plug of the cock, g, is hollow, and 
contains the two admission valves, e, and the two delivery 
valves, d, and by means of turning the cock 180 deg., and 
bringing the opening, 0, to the one side or the other, the 
pumps are made to draw the water either through the pipe 
q or the pipe r. 

The pipes, g and r, are fastened to the box, K, which is 
cast, as will be seen from the engravings, in one piece, and 
to which is also fastened at the bottom the air vessel, whilst 
the delivery pipe is at the upper end of the box. The plug 
of the cock, g, is pressed down in its place by means of the 
lever, §, which is provided at its end with an eccentric nose 
acting against the stay, b. This stay can be turned down 
(the screw bolts, by means of which it is fastened to the 
box, K, acting as pivots), and this being done, the barrel of 

cock, 9, with the valves, d and e, can be at once taken 
_ and easy access is obtained to all working parts of 
t pumps. It would, however, we think be an improve- 
—" Merease the height between the suction and de- 
hae valves, and to raise the pump barrels, so that the 
which — more readily clear themselves of any sand 
vill be t get into them. The parts above described, it 
cay } Roticed, are placed above the water tank, so that 

Y leakage is found out at once. The arrangement offers 
Great facilities for the cleaning of the valves, and for 
ming in case of a freezing in of the water. 

Wuarvas at PHILADELPHIA.—Just above Dock-street 
Peart, a. J. Powell and Son are building, for the 
be connected a ow Company, a large wharf, which is to 

The the wharves already occupied by the com- 
eS . e new wharf will extend into the Schuylkill 246 ft. 
line of Delaware-ayenue ; it will be 75 ft. wide. 
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INTERNATIONAL COMMUNICATION. 
To THe Epiror oF ENGINEERING. 

Srr,—My attention has been drawn to your publication of 
the 28 ult., in which appears a full description and sketch of 
the proposed harbour near Boulogne by Colonel Sir Andrew 
Clarke, R.E. I have had great pleasure in perusing it, be- 
lieving that something of that character will be ultimately 
adopted to overcome the serious difficulty now existing from 
the want of a sufficient depth of water and harbour space at 
Calais and Boulogne, for vessels of sufficient size and draught 
to conduct ‘the Channel service satisfactorily. 

In 1870 I designed a plan for an island star-pier for the 
same purpose; many of my friends thought very favourably 
of it, which led me to communicate it to a “-— yo 
in London, but I do not think it was published. My plan 
was to construct an island in from 22 to 25 ft. at low water 
connecting it with the coast of France by a railway. Here- 
with is a rough sketch of my ideas; the connexion with the 
shore would be similar to Colonel Clarke’s, but instead of 
the open harbour proposed by him, which would be liable 
to fill up, mine would be altogether open to the action of the 
tides, forming an island, A, with projecting piers, C, each of 


Dar” 
ao 


which would afford two wharves, one on either side, the 
vessels thus comparatively lying in a dock, protected at all 
times from the sea by entering to leeward of the islend, the 
railway to be carried all round, thereby connecting the piers 
with the viaduct, D, and enabling passengers to go direct 
from the vessels into the railway carriages. There should be 
travelling cranes for landing goods &c., on each pier. 

The items as to size are merely suggestions, it being alto- 
gether an engineer’s question. I may, however, give my 
views, which are, that the viaduct should be from 25 to 30 ft. 
wide, gradually elevated from the shore to the height of the 
island, which should be at least 20 ft. above high water; the 
island to be formed by driving two rows of piles to inclose 
the whole space, the intermediate space between the piles to 
be filled in with concrete below, and then with stone up to 
the level, then the whole of the inner space to be filled with 
any materials available ; the diameter of the whole island to 
be about 300 ft., with a lighthouse in the centre and other 
useful buildings; the piers to extend from 260 to 300{t., 
about 50 or 60 ft. wide at the connexion, narrowing towards 
the end; all of open piling. 





I must observe that I have no personal object in forwarding 








this to you; it is merely with the hope that you may insert it 
in your early publication, feeling confident that it is a plan 
most likely to succeed. 
Yours truly, 
Lewisham, April 20. 


GrorGs BIDDLECOMBE. 





‘ QUESTIONABLE INFORMATION.” 
To Tue Eprror oy EnGIngeRine. 

Srz,—I beg to offer the two following experiments 
towards settling this long disputed point. The ret con- 
sisted in turning some soft wooden plugs that would exactl 
fit the tubes about to be tried. The plugs were split in half, 
and a half plug placed in each of one row of tubes, from top 
to bottom. The boiler had return tubes. At the end of 
six hours’ full power steaming the half plugs were examined, 
when it was found that the upper six half plugs had dis- 
appeared altogether. The other seven tubes contained parts 
ot the plugs, but all less burnt towards the bottom. In the 
two lower rows the colour of the wood was little changed, and 
as sound as they were at first. This satisfied me that the 
greatest part of the heat passed through the upper tubes. 

The next ee was for the purpose of measuring 
the quantity of heat that actually pa through the diffe- 
rent tubes. I procured some 1} in. gas-pipe, about 2 ft. long, 
on to the ends of which I screwed two water-tight caps, then 
filed off as much of the gas-pipe as would make an opening 
along the whole length, about one-eighth of an inch wide. 
Into this tube I put a given weight of water, at a given 
temperature. This I inserted into one of the top tubes, 
taking care to place it so as the heat would get round it, 
The boiler tubes being 2} in. diameter. I then took the 
exact time that it remained in, cooled it down to the same 
temperature, and carefully weighed what water was left. I 
then putin the same quantity of water as at first, inserting 
it into one of the lower tubes, all the conditions being the 
same as at first. As the vessel was steaming full power there 
was little difference in the state of the fires. After conducting 
several of these experiments I found that there was nine 
times more heat passing through the top tube than through 
the bottom one. The experiments are so simple that any one 
can try them for themselves, minding that the conditions are 
the same for top and bottom tubes. Hoping I have not tres- 
passed on your valuable space, 

Yours truly, 
W. Srpzs, R.N., Mersey Railway. 

25, Bridge-street, Liverpool, April 30, 1873. 








Brazit1ay RatLways.—A provincial concession has been 
granted to Captain de Bormann for the construction of a 
railway between the Rio Pardo and the Santa Cruz Colony 
in the province of Rio Grande do Sul. Messrs. Klingelhoofer 
and Co., are seeking an imperial concession for the construc- 
tion of a greatline from Para to Porto Alegre, passing 
through sundry important centres of the population. The 
length of this great line would not be less than 8000 miles. 
With respect to the proposed extension of the Bahia Railway 
to the Sao Francisco, it is officially reported that no material 
difficulty exists between Alagoinhas and Joazeiro, but that 
Joazeiro is not a suitable terminus on the river, in conse- 
quence of the heavy outlay required to secure easy naviga- 
tion at all seasons of the year. bi 
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THE PEAT QUESTION. 
To tus Eprror or EnGingeRinc. 

Srz,—The letter signed “T. Hahn Danchell” which ap- 

ared in your issue of the 18th ult., was unfortunately not 
observed by us until too late to reply to it last week. We 
therefore ask you to allow us to do so in your next issue. — 

We are greatly astonished that a gentleman, laying claim 
to so much experience in peat matters as Mr. Danchell, should 
make such erroneous statements, and commit himself to such 
extreme opinions as those to which we now feel is our duty 
to reply. Mr. Danchell apparently holds it as a maxim, 
that what has not been yet accomplished is impossible ; for 
the reason mainly, we presume, that he has not himself suc- 
ceeded in the commercial manufacture of peat. Indeed to 
judge from his apparent imperfect information on peat mat- 
ters, success in this respect will ever be beyond his reach. 

Mr. Danchell argues in his letter to you, that, because 
several workers of peat, to wit, Leavitt, Schlickeysen, Weber, 
and others, beside himself, have constructed machines to 
“ pug,” and others to “ macerate” (or wash) peat, which, in 
his opinion, have not been entirely successful in their results, 
consequently “no mechanism will convert peat into a high- 
class fuel.” He does not recognise the poeegle now gene- 
rally received, that the more effectually the cutting and 
kneading of the fibre can be accomplished, the better will be 
the quality of the fuel produced, and the more speedily will 
the final results be obtained. A pug mill is simply a mixing 
machine, and had such machines, or even brick-making ma- 
chines been applicable, it is self-evident that their use would 
have long since been common in localities where peat abounds. 
But these or similar machines effect no real fine cutting, or 
masticating result on peat; and it is essentially in this par- 
ticular (as pointed out in your article of the 4th of April 
last), combined with facility of working, increased and per- 
fected production, and economy of manipulation throughout, 
resulting from a new combination and successful arrange- 
ment of the mechanism, that our machinery and process 
produce the result so long desired, and of which Mr. Danchell 
1+ so incredulous. : 

t is surprising how Mr. Danchell arrogates to himself the 
possession of knowledge, to a like extent of which he appears 
to fancy no one else could have attained. He seems to 
imagine that he alone is aware of the fact that “peat isa 
widely variable substance,” differing in capability according 
to kind, the part and depth of bog, &., and we are led to 
believe, from a careful examination of the specifications of 
Mr. Danchell’s void, provisional, and unsustained patents, 
that he might himself be almost classed amongst “those 
enthusiastic inventors whose acquaintance with peat has been 
limited to the fact that it is soft, spongy, vegetable matter, 
which, when dry, will burn.” 

After an experience, varied and practical, ranging over 
85 years, during which period the attention of our senior 
partner (Mr. Henry Clayton) has been from time to time 
directed towards the mechanical and general treatment of 

vat for fuel, and an acquaintance with upwards of 200 pro- 
jects put before the public for the treatment of peat, we can 
unhesitatingly and emphatically deny Mr. Danchell’s allega- 
tions ; and confirmedly assert that its in the main, the satis- 
factory operation performed by our patented machinery, 
which produces so radical a difference between the turf of 
Mr. Danchell's experience, and our condensed peat. 

With further regard to the efficiency of our machinery, 
and the quality of the peat fuel produced, we refer to the 
various reports of the scientific press, and to the written 
testimony of more than 100 experienced men practically ac- 
quainted with peat and its working, who have personally 
witnessed the trials of our machinery, and are therefore 
better able to pronounce a reliable opinion on the subject 
than your correspondent, who certainly has not henenel us 
with his presence at our works, and who apparently knows 
no more of our machinery than the world knows of his ma- 
chine, so modestly alluded to by him. 

Mr. Danchell’s estimate as to the amount of water con- 
tained in peat‘is not a reliable one. The average may justl 
be taken at the figure given in your article on the 4th April 
last, viz., 60 to 75 per cent. In support of which we may 
mention that of samples in bulk forwarded to us, some peat 
contained as low as 55 per cent.; others as high as 80 per 
cent., but none so much as 90 per cent. water, which latter 
extraordinary quantity would certainly be present only in 
low undrained bogs (of course we do not include amongst 
these peats which exist under water, as notably in Canada, 
&ec.) Mr. Danchell takes a small sample of peat from Hud- 
dersfield, says he finds it to contain 89 per cent. water, and 
he therefrom asserts in general terms that the “true figure”’ 
is 89 per cent. Now of this same peat from Huddersfield we 
had 30 tons sent to us for trial, some tons of which were 
operated upon by our machinery. Five tons of this peat 
yield twenty-one hundredweight of marketable fuel. Now 
Mr. Danchell has stated that this peat is of no exceptional 
character as regards moisture, and we are of the same 
opinion, as it tully confirms what we have always put 
forward, viz., that on an average 100 tons crude peat will 
yield 20 tons marketable fuel. The real state of moisture of 
the bog in question, and which is about the average, is well 
explained by a letter which +ve hold from the owner of the 
bog at Huddersfield, in which the following occurs: “ My 
peat is so dry that I intend to try without ‘squeezers’ for 
the present” —the ‘‘ squeezers” mentioned being part of our 
machinery for treating unusually wet peat. Beyond this, 
Mr. Danchell’s experience should have taught him that in 
cases where peat land is charged with such quantities of 
water as he mentions, ample prior drainage should be advised. 
Certainly any deposit of peat which can be converted into 
fuel is worth this, if circumstances will permit. Mr. Dan- 
chell, however, neglects this point, and has worked on his 
assumed “ true figure” of 89 per cent., and so gives a result 
of 11 tons fuel, plus 2.75 tons water. He must be surely 
speaking of results obtained from his own machinery. He 
cannot be speaking of ours, for he has never seen it; nor 
can he know its actual results. Indeed, as explained, our 


The 
peat. Here, again, however, Mr. Danchell states that we are 
very vague. He neglects in this case the application of his 


our machine is concerned, 60 tons of peat containing 60 29 
cent, moisture are worked with no greater result in dry fuel 
than 100 tons containing 75 per cent. moisture, the yield 
being in both cases about 25 tons; or, indeed, if the peat 
contained 85 per cent. water, the result would be fully up to 
our estimate, inasmuch as a greater quantity of raw material 
could be passed through the machine. What we have taken, 
and what from proved results we shall continue to take at 
an average, is that from 60 to 100 tons of crude peat will 
produce from 16 to 20 tons fuel, that is, that our machine will 
cut up into very fine pieces, and perfectly knead sufficient 


whether water in the raw material be present in the large 
or small quantities alluded to. The wetter the bog-peat 
(within our limit of goer oy the more easily the com- 
minution' is performed, and the more perfect the amalga- 


the raw material. 

As to the calorific power possessed by the condensed fue! 
it is surprising to find that Mr. Danchell, after informing us 
how varied is peat in its many points alluded to, says not a 
word as to its heating 


From a careful study of this special point, we are led to ac- 
cept, as an average, 60 parts carbon, 6 of hydrogen, and 32 
oxygen, which will give us, using Mr. Danchell’s standard 
of calculation, 8994.30 thermal units, as against the 13,044 
given by him as possessed by coal, a little under three-fourths 
the value of coal. This is confirmed by tests on Hudders- 


mation of the masticated particles with the greater bulk of | 


| details of the various 


implied, exclusive knowledge of the fact, that production | 
will depend on the condition of the bog, its state of decom- | 
position, the nature of its fibre, the quantity of water it con- | 
tains, &c., and it will be readily understood, that so far as | 


crude peat to result in 15 to 20 tons of marketable fuel, | 


| 








fuel. 


| 


having been ‘ 


owever, is no 
Danchell in a 
lished in his ‘ 


ield of our machine is from 60 to 100 tons of wet | visionary reasoning, arrived at 11s. 6d. as ¢ 
This figure ‘ doubtless fixed in a at ate pest 
| from his own past experience, but from 
ordinary meeting of the Scientific and Mechanical Soo; 
Manchester, we find it is stated that, owing 
(with which, we believe, Mr. Danchell’s ideas are associ 


Mr. Danchell’s 
& report of the a 
to the peat works 


‘grossly mismanaged,” the peat fuel coal 


— even “so cheaply as 11s. 6d.” This figure, 11s, éd 


ot in accordance with a statement mad 
letter which Mr. Ralph Richardaom hed = 
‘ Peat as a Substitute for Coal.” Here we find 


the following passage: ‘The cost of producing 1 ton of 


peat may be t 
average price 


conflicting statements be reconciled ? 
inform us here, whether the “dry peat” of which he speaks 


is ordinary cu 


Now the cost of manufacturing, 
densed peat of the kind used in the tests made as above 


aken at an average to be about 2s. 6d, 
at which it may ‘be sold 4s.” How — 


Mr. Danchell ape 


t peat, or that produced by his machine, 
by our machinery, con. 


stated, will range from 3s. 6d. to 5s., according to local 
wages, and the many other varying circumstances which 
may affect the manufacture. It therefore follows that, with 


peat possessing 0.75 calorific 
third will equal one ton of coal, thus givin 
| of from 4s. 8d. to 6s. 8d. for fuel capable of 
| equal to one ton of coal, a 2 far below the present cost of 
getting coal at the e " 
vantages, which condensed peat p¢ 
oy! being equally variable. He | we -believe these are well known and fully recognised, 
uotes an analysis, which is lower in carbon and hydrogen | What we claim simply to have accomplished by our ma. 
than any of the analyses which have come under our notice. | chinery and process, is the production of a dense, portable, 


wer of coal, one ton anda 
a cost at works 
giving heat 
it. say nothing of t 


@ natural ad. 
, tor di 


it; 





valuable marketable fuel, rapidly, and at a low cost. 
The following extract from a tabulated statement, giving 


peat enterprises actually now working, 


was kindly forwarded to us by Mr. Kirnayhan, of Dublin. 


It will afford s 


ome confirmatory information to Mr. Danchell 


upon the matters set out in our letter. 























: ; 
System. Where Working. | Power. Cost per Ton. |Relative Value to Coal. Authority. 
Hodge’s Canadian | Montreal, for Grand 16 HP. 6s. 6d. Sths or 84percent. Mr. Ackman and 
Peat Co. Trunk Railway. |Grand Trunk Railway. 
Boston Peat Co., | New England States.| 12 HP. 8s. 84 per cent. | Mr. Leavitt. 
U.S.A. 
Roberts, Pekin. New York. 13 HP. 8s. to 9s. 84 per cent. | Mr. Leavitt. 
Haspelmoor, Colber- |Bavarian Government! not stated. 12s. 60 per cent. | Irish Commission. 
moor. Works. 











Clayton, Son, and Howlet, London. 6 HP. 


To which we may add— 


3s. 6d. to 5s. 


|Variable according to Selves. 


the quality of the peat 














field peat dried two months, made for us by an analytical 
chemist of London, who certifies to a calorific power as high 
as 7.60, the fuel being as dry as any ordinary coal. We 
have also the result of a test of the peat from Huddersfield 
manufactured more recently, which gives theoretically 6.70 ; 
while a well-decomposed peat from Cambridgeshire gives 
7.00. A detailed report, now in our possession, of tests made 
7 Messrs. Jackson and Townson, the well-known operative 
chemists, of London, upon rich qualities of peat, proves 
that the samples analysed by them were far beyond coal 
in heat-producing power. But, on the other hand, we have 
known peats to possess a calorific power much below these. 
The same remarks apply with equal force to coal, the calorific 
power of which is accepted on an average as 8.00, and which 
contains on an average 8 per cent. of moisture. 
From the foregoing it will therefore be seen that the fuel 
made from the Huddersfield peat, which is not of a superior 
yr my although only soonalle treated, and moreover dried 
uring a portion of the year, which, according to Mr. Dan- 
chell’s account, is unsuitable, possesses about 0.75 the heating 
power of coal, and this is fully confirmed by authoritative 
statements which we have received, and which we append in 
a tabulated form. 
Mr. Danchell has further taken upon himeelf to correct the 
time given in your article as being necessary to dry the peat. 
Now what we have from the onset expressed has been that 
on an average during the working season of 200 days, three 
weeks are sufficient to dry the peat, treated by our machinery, 
to a condition fit for the market. If Mr. Danchell had 
visited our works recently, he would have seen some tons of 
peat fuel, which had been drying during three weeks only of 
the past month, and which had then become hard, dense, 
compact marketable fuel of a very superior quality. This 
question of drying has been fully gone into by the writers in 
the scientific press (who as a — A do not go into such details 
at random), and it has been already explained wherein con- 
sists the advantage of our machinery as accelerating the de- 
siccation. ’ 
For Mr. Danchell’s special information it may however 
be repeated that in cutting up minutely the fibrous rooty 
portions of the peat, the water and air, :previously held fast 
therein by capillary attraction, are released—a result which 
many prior patentees doubtless desired to achieve, but which 
they evidently failed to obtain economically. The action of 
the machinery further produces a perfect admixture of fibre 
and pulp, resulting in a homogeneous paste, upon which, 








when exposed, the air freely acts, and which, as we have 

proved with several tons, will, irrespective of its quality, dry 

sufficiently for market purposes in from 18 to 21 days. Of 

course the older the manufactured peat the better, if it has 

been properly stored. The drying should be accomplished | 
in open-air shedding having simple covering, the cost of | 
which is so moderate as to admit of no comparison with the | 
cost of plant required in the production of any other of | 
our fuels. 





practical results show very differently. 


In conclusion, we would observe that Mr. Danchell’s 
statements and opinions are of a very extreme character, and 
represent a combination of circumstances with which it is 


hardly possible to meet in practice. 


Were we to take as 


extreme views of the case in an opposite direction, we could 
produce an estimate which would surprise, but might not con- 


vince. 


We have taken a fair intermediate course, and by 


so doing we trust we have satisfactorily disposed of the ob- 


jections raised 


by Mr. Danchell, and have successfully an- 


swered his allegations against the economical production of 


peat fucl. 


We hope we have demonstrated that in our case, 


at any rate, enterprise is not “ unscrupulously misdirected,’ 
and we ourselves are perfectly satisfied that peat can be 
produced which can compete with coal in the open market, 
-and that too by the aid of machinery, in which belief we are 
supported by very many practical authorities specially in- 
terested in the subject. 

Apologising for taking up so much of your valuable 


space, 
’ We 


are, yours, &c., 
Hewry Crayton, Soy, anp How1stt. 


Atlas Works, Woodfield-road, London, W., May 1, 1873. 
[We have received several other letters on this subject, 


but are compelled from the demands upon our space 


to delay 


their publication until next week.—Ep. E. 








SLAG MACHINES. 


To Tue Epitos oF ENGINEERING. Lea 
S1rz,—I noticed in your issue of April 11th an article de- 


scribing a machine for treating 
é appeared that the machine itself was the design 4 
=e, Middlesbrough, whereas it 1s only to an ad- 


article it 
Mr. C. W 


blast furnace slag. By 


dition to the machine, and to the process for which the ma- 
chine is used, that Mr. Wood’s claim extends. 


The original 


in January, 1872—patent 


by me in “ the 
the time when 


i ibed and claimed by me 
machine a ag eee I had bad it 
Dating back to 


rough” for some months. blest 


I first took up the question of removin) 


furnace slag by disintegration, I will only add that 1 have # 


written agreement with the firm who 
chine described, to pay me royalt 
made for others than themselves; 

selves I have a different arrangement. | 
rectify the misapprehension that may aris 
referred to I shall be “eo 


are making the ma- 
on all such © achines 
or those made for them- 

If you will kindly 
e from the article 


ient Servant, 
am your obedien ee 


City Terminus Hotel, Cannon-street, London, 


Pewnsytvanta Rattroap.—It is stated that 


vania Railroad 
tween Philadel 


outlay — 


its system in t 





May 1, 1873. 





the Paog’ 
Company will lay two additional trac 

hia cod Pittsburg during the summer. 
fated by the company for the improve oe 
course of 1873 amounts, it 18 


Mr. Danchell, further, by a series of calculations based on | than 19,000,000 dols. 
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~~ OXIDE DRY BOTTOMS. 
To THE Epitor oF ENGINEERING. ; 

Sre,—After the most careful perusal of Mr. Hutchinson’s 
r I was at a loss to know whether to accept it as a casti- 
liment. It certainly is not a peeeen 

n Why does he charge me with rearing for 
gh "oak of cae, and yet leave these “airy no- 
things” without aname? I am not sensible of im rtin 
into the question anything purely visionary; and I thin 
with all due deference to the writer, what is meet for cen- 
sure is not unmeet for name. Truly the oracles are not 
4 Shelly on iron making was. not n to the dis- 
cussion of whether the saving of cinder was a veritable gain. 
It is not a recent discovery that 20 ewt. of puddled bar will 
rot produce a ton of merchant iron; and that “ cinder tap” 
is the best of fettling ; and with a full sense of his facetious- 
ness on “ inappreciable oxidation” my notions of waste were 
distinctly given. And I also asked, ‘Will the proposed 
expedient perform the work with equal facility, giving the 
cinder hitherto lost as the profit of the charge?” If this is 
not the main question what is? ’ 

The writer indulges in 2 few sallies of humour over my 
statement, that liquid cinder does not harm the iron; but 
this cinder is made the peg by Mr. Greener to hang distine- 
tion on in favour of “dry bottoms,” the existence of which I 
deny and have disproved. And Mr. Hutchinson clings to 
arbitrary decisions of the trade, to set aside the issues of care- 
ful investigation. 

My letter was founded on statements ventured b Mr. 
Greener respecting ‘‘ cinder bottoms,” which clashed with 
my own experience, viz., excessive oxidation, deteriorated 
jron, and impoverished fettling. These I re-assert are un- 
supported by fact, and are the reverse of his disparaging 
attack. The same paper contained the elements of economy 
in dry bottoms that so astounded me, giving such an 
abundance of fettling as to lead to the supposition that the 
manufacture of fettling was the “ be all and the end all” of 
a reheating furnace. 

Now I hold there are other considerations that come 
into the question of furnace economy than the production of 
fettling. A week’s charges of a reheating furnace are of a 
value little short of 700/., the fuel worth about 30/., compared 
with which the oxidation is “‘inappreciable’’ indeed. Can 
you on “dry bottoms,” without the peril of increased waste 
in coal and iron, save the resulting cinder? If you can then 
Mr. Greener’s statistics are wrong. 

The term “inappreciable oxidation” was used with refer- 
ence to the fictitious charge of the presence of liquid cinder 
affecting quality, and I re-assert its effects are inappreciable 
on quality or quantity. 

lam asked some questions which I will essay to anewer : 

1. Can I “roll off” from fluid cinder bottoms? No. Nor 
have I commended them for such a purpose. But there is 
no doubt you can roll off from a dry cinder bottom; the 
cinder can be removed from contact with the charge; but as 
I said before, it is impolitic to do so. Sand bottoms are 
more efficient for such a purpose. 

2. Iam called upon to reconcile inappreciable waste with 
the “inevitable cinder” occurring at every stage of the 


gation or @ com 


process. 

AsI have said, the term applied to the portion of the charge 
under the cinder—which is probably not a tenth portion of 
any pile—the action of the cinder is not more fatal than that 
of the flame ; and as 1} ewt. of cinder is the full yield of a ton 
of iron subject to fair treatment, and that cinder is not worth 
more than Is. 6d., it is really inappreciable considering the 
greater issues that may be disturbed in securing it. And 
surely these are narrow limits for the location of economy. 

3, There is nothing anomalous between the terms “new 
scheme” and “ dry bottoms ;”’ the forming of sloped surfaces 
with dry oxide is a new scheme, and is not inconsistent 
with -_ existence of a “cinder bottom” with its cinder re- 
moved. 

4. I cannot allow oxide bottoms as new; but if the 
patentees can show their mode of using them is eonducive 
to gain, I think they will be entitled to protection and 
patronage, . 
I am, Sir, yours obediently, - 

CycLops. 








THE RIGI RAILWAY. 

At the meeting of the Institution of Civil Engineers, held 
on Tuesday last, April 29th, T. Hawksley Esq., President, 
4 the chair, the paper read was “On the Rigi Railway,” by 

: William Pole, F.R.S., M. Inst. C.E. 

~§ communication was written in consequence of a sug- 
meg from the council, that members travelling abroad 
oe do well to communicate to the Institution information 
vith .ny remarkable engineering works they might meet 
‘ in baw — ; a aecordingly offered 4 
¢ of a railway he had la’ in Switz 

of a peculiar peatee, ‘4 1 oayhamiaiama 
t of this railway was to convey passengers to the 
wite gi, a mountain near pov. f rom which there 
in _ 80 celebrated as to attract large numbers of visitors 
only met months. There was no carriage road, and the 
by means of ascent had hitherto been either by walking, or 
Pod by chaises a portewrs, A few years ago M. Hig. 
ae woh mintendented the railway workshops at Olten, 
of Ir ea railway to the summit; but, on account 
steep Breat height, 4500 ft. above the plain, an unusually 

r t, about 1 in 4, was necessary. There were 
objections - to the use of stationary power, and M. Riggenbach 
= means of ascending by a rack and pinion arrange- 
B . Similar to that proposed and constructed by Mr. 

lenkingop m 181), in the infancy of railways. The necessary 

Were obtained from the Cantonal Governments, 

money was readily to be had, the railway was 

of 1870, th j elayed during the French war 

eventay, Bote” non-delivery of some rails ordered in that 
» 9M it was opened for work in 1871, 


’ The line commenced at Vitznau, on the Lake of Lucerne, 
and was about 4 miles long. There was nothing remarkable 
in the works, which were mostly formed by cutting and 
benching on the rocky slope of the mountain. There was 
but one short tunnel, and only one iron bridge over a ravine. 
The gauge was 4ft. 8} in., and the rails were of the Vignoles 
shape, weighing 341b. to the yard; a good example of a 
light railway on a standard gauge. The rack was placed 
midway between the rails, and was formed of two wrought- 
iron cheek platss, having wrought-iron teeth inserted be- 
tween them, and rivetted on each side. The pitch was nearly 
4in. The locomotive weighed about 12 tons, and was sup- 
ported on four wheels. The boiler was vertical, and its axis 
was inclined to the base line, so as to be nearly upright when 
running on the steep ient. The crankshaft worked b 
gearing to the main axle, on which the cog-wheel was plese. 
this wheel was about 25 in. in diameter, and was formed of 
the best cast steel, the teeth being carefully shaped by ma- 
chinery. Only one carriage was attached to each train ; this 
was 28} ft. long by 10 ft. wide, and held fifty-four pas- 
sengers. 

The author described minutely the precautions taken to 
provide against the danger of accident, ‘as these formed the 
most prominent features of the plan. In the first place the 
8 was very slow, not exceeding 3 or 4 miles per hour, 
either up or down. At this speed all the numerous risks of 
damage which resulted from velocity of motion entirely dis- 
appeared. The danger of getting off the rails (which with 

ipices of th ds of feet.close alongside would be most 
formidable), was met by clips fastened to the vehicles, which 
passed under the rack bar, and would, if the wheels should 
run off, prevent the carriages from getting away. The risk 
of running down could not be met by brakes of the ordinary 
kind, as the friction would be ineffective on such a steep in- 
cline. Accordingly clip-brakes were provided which em- 
braced drums on the cogged wheel axles, so that when these 
clips were tightened, the cogs held fast in the rack and thus 
supported the weight of the vehicle. There were two of 
these brakes to the engine, and one to the carriage. The 
carriage was not coupled to the engine, but was pushed be- 
fore it in ascending, and ran down behind it b its own 
weight in dsscending ; if therefore anything should Ane n to 
the engine, the carriage was free, and could be held safely in 
its place. An ingenious brake of another kind was also used 
in descending. 1t was a mode of acting on the pistons by a 
peculiar arrangement of valves in the passages, which allowed 
the pistons to draw air into the cylinders, and to compress it 
on the return stroke before it escaped. The degree of this 
compression could be varied at pleasure by adjusting the 
eseape cocks, and in this way alone a perfect control was ex- 
ercised over the descent of thé train. 

In the summer of 1872, the railway carried about 87,000 
passengers without any accident or derangement, and it was 
considered a perfect success. It had cost, including improve- 
ments made since its establishment, about 60,000/., and it 
had paid 15/. per cent. interest, in addition to a large allow- 
ance put aside for a reserve fund. 











NOTES FROM THE NORTH, 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market con- 
tinued quiet at the end of last’week, the price ranging betwixt 
118s, and 120s., closing on Friday at 119s. 6d. This week 
there has been a want of life'in the market, and more desire 
to sell; the opening price om Monday was 118s. 6d., and 
business was done down to 11s., closing at 115s.6d. The 
market opened again yeanes morning with a disposition 
to sell, and although at an ear , hour business was done up 
to 116s., it soon became very flat and receded to 112s. 6d., 
closing, however, somewhat firmer again with 113s. 6d., the 
nominal quotation. The undernoted prices of makers’ iron 
show a slight reduction on those of last week : 


No.1. No. 3. 

s. d. 8. d. 8. 8. d. 

G.m.b. at Glasgow oes és 117 — 116-117 6 
s. d. s. d. 
Gartsherrie __,, ove ene ooo 140 0 120.0 
Coltness a. ese nen eee 145 0 1226 
Summerlee ,, jee Ss “e 140 0 1200 
Carnbroe 2 é0e ine eee 1276 1200 
Langloan ” tee ras eee 140 0 1200 
Calder, at Port Dundas oon ‘ce 142 0 1220 
Glengarnock, at Ardrossan ove 130 0 1210 
Eglinton ” eve 1200 1180 
Dalmellington re sso Bo 1220 1200 

Carron, at Grangemouth, selecte ove 1400 a= 

Shotts, at Leith ... aie inl oes 140 0 1200 


Kinnell, at Bo'ness sin ete wt 130 0 1200 
(The above all deliverable alongside.) 
Bar Iron ... se ‘0 141. to 
Last week’s deliveries from the warrant stores amounted to 
1784 tons, and the shipments were 12,996 tons, as against 
23;117:tons in the corresponding week last year. There is no 
accumulating of stocks going on just now amongst the 
makers, and with many persons that {act seems to indicate 
that there cannot be any material reducticn in the price of 
ig iron in the mean time. To-day’s report is a good 
Ceicne done between 116s. 6d. and 113s. 6d. cash at 14 days, 
forenoon market closing buyers 113s. cash, sellers 113s, 6d. 
Market steady ,in the afternoon, from 113s. 6d. cash in a 
week, closing buyers 113s. 6d. prompt, sellers 114s. 

The Scotch Blast Furnaces.—There are at present 123 blast 
furnaees blowing in Scotland, as against 130 at the same 
time last year. The latest addition to the furnaces in blast 
is a third at the Monkland Works, Calderbank, on the 
Ferrie self-coking principle. It is said to be doing exceed- 


151. 


ingly well already, although the first casting was made less 
than a fortnight ago. 





e shipbuilders 


Extinction of the Firm of Tod and Mac. pret soirée 
of the employés of this celebrated firm of Cly 


was held last week, at which the chairman referred at great 
length to the history of the firm. Many of the apprentices 
whom he had me in the service of Tod and Macgregor had 
attained positions of importance, and he narrated some pleas- 
ing reminiscences as illustrative of the character of the first 
members of the fit. He concluded by paying a well merited 
tribute to Messrs.'Henderson Brothers oF the Anchor Line, 
into whose hands the works have now passed. ; 


The Block System on the Caledonian and North British 
Railways.— m is now being taken up vigorously by 
the Caledonian. way Company. They have it on the main 
line from Gl for a few miles, and on the main line for 
a few miles Carlisle, and on various other small 
sections ; and they,are, now commencing to lay down the 
block between Larbert and. Perth: ‘It is expected that with- 
in the next five years it will-be. introduced over the whole of 
the main line, from Carlisle to Aberdeen, a distance of 
241 miles. Onthe North British Railway the block system 
was in opération six years ago to the extent of only 30 miles, 
but it is now in force over about 200 miles, while the 
electrical system of working is in force over, perhaps, 250 miles 
more. Further extensions are in progress and in prospect. 


Street Tramway Locomotives.—The first European order 
for street tramway locomotives has lately been received by 
Mr. Leonard J. Todd, Leith, the Santander Tramway Com- 
pany having been the first in Europe to decide definitely 
upon the adoption of steam power on their street railways. 
The Santander tramway, on which the new motive power is 
to be applied, is 34 miles in length, with a ruling grade of 
1 in 40; and the pulling poast will be in the form of 
detached locomotives, which are stéamless, smokeless, and 
noiseless, and each of which will rumtwo cars, carrying a total 
of 76 passengers, at a speed of from 10 to 12 miles per hour 
on clear parts of the road. 


The Royal Scottish Society of Arts—A meeting of the 
Royal Scottish Society of Arts was held on Monday night— 
Mr. Thomas Ivory, president, occupied the chair. Four 
po were read, of which the first was by the Rev. James 

rodie, Monimail, on “The Waste of Fuel and the Means of 
Preventing it; the Use of Combustible Mixtures.” After 
some few remarks had been passed on the Peper, it was re- 
mitted for consideration to Messrs, Marshall, D. B. Peebles, 
James Landale, and Cox, with power to make experiments 
on its subject. Mr. F, J. Ritchie next read a paper on 
“ Electro-sympathetic Clocks and Time-Signals.” This paper 
was also remitted to a committee, Thereafter, Mr. Thomas 
Stevenson, C.E., suggested two new principles of distinction 
for lighthouses, one by the revolution in opposite directions 
of two sparred drums about the light, and the other by the 
relative motion of two radiants. He explained that further 
experiment was nece: for the proper estimation of their 

ractical applicability; and further described an improved 

ll buoy, in which the bell was supported on two standards 
from a heavy sinker below the surtace of the sea, whilst the 
striker was attached with a spring to the buoy itself, so that 
the periods of oscillation jn bell and striker would be 
different, and tolling be produced in comparatively calm 
seas. Mr. Stevenson also described an economical mode of 
constructing condensing apparatus for steamers side lights, 
which he had designed for Messrs. Henderson, shipowners, 
Glasgow. The mode adopted on the lighthouse steamer 
having been pronounced by the Board of Trade too expensive 
and too troublesome to keep for general use in the mercantile 
marine, he proposed to employ condensing prisms of pressed 
glass instead of those for lighthouses, which were groundand 
polished, and a mirror of silvered facets, which would render 
polishiug on board ship unnecessary, while the cost would be 
greatly reduced. . After awarding its thanks to Mr. Steven- 
son for his two papers, the meeting adjourned consideration 
of two other papers, which were on the programme, until the 
ensuing meeting of the Society. 








FOREIGN AND COLONIAL NOTES. 
Victorian Locomotives.—The Phoenix Foundry Company, 
Ballarat, has completed a locomotive for the Victorian Go- 
vernment railways. The engine, which has been constructed 
under the superintendence of Mr. Tronp, had made a satisfac- 
tory trial trip at the date of the last advices from Victoria. 


Argentine Railways.—Satisfactory progress continues to be 
made with the works of the Tucuman and the Rio Cuarto 
railways in the Argentine Republic. The Central Argentin 
Railway has sustained some injury from floods. 


Coal in New Zealand.—The development of the Malvern 
coalfields in New Zealand is beginning to excite some atten- 
tion. Memorials upon the subject have been addressed to 
the Governor. An offer has been made to the County 
Council of Westland for 4 lease of 5000 acres for a coalfield 
on the south side of the Grey River, a part of the same seam 


as the Brunner mine, 


Smyrna and Cassaba Railay.— An extension of the Smyrna 
and Cassaba Railway to Alaschier has been commenced. 
About 800 labourers are engaged upon the works, A steamer 
bringing a large quantity of railway plant and stores, and a 
raft of timber arrived at. Smyrna at the commencement of 
last month. P 


Snow Drifts on the Titercolonial—Some recent snow 
drifts on the Intercolonial Railway, near Londonderry, were 
30 ft. deep, and 160 yards long. 


New York Crystal Palace Company.—The New York 
Crystal Palace Com opposes to erect a permanent in- 
dustrial exhibition buildia , together with an art gallery, a 
public library, and a” nm of plants. The cost of the 
whole entérprise is estimate?! at about 10,000,000 dols. The 
cost Of the’ site, which will fe between Ninety-eight and One 
Hundred and Second streets and Third and Fourth Avenues, 
will be 1,500,000 dols. A Bill has passed the lower hous» 
of the New York legislature authorising the city to sub- 





scribe to the stock. 
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AND LIFTING GEAR USED FOR RAISING THE STA 


(For Description, see Page 297.) 
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GEAR USED FOR RAISING THE STANDARDS AND BASE RING OF THE ROTUNDA, 


(For Description, see Page 297.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
nay in future be addressed to Mn, GEORGE EpwarD 
Harpine, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inguiries, Mn. CuaRLEs GIL- 
Bert begs to statethat subscribers in the United States 
can besupplied with ‘* ENGINEERING”? from this 
office, post free, for the sum of 11. 148. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
for this Journal (delivered post free) will also be 
received by Mz. HARDING, at the New York office 
above mentioned, at the rate of $9.30 present 
currency. 





ViexsA UniversaAL Exnrpition.—We beg to announce 
that to facilitate communication with Exhibitors we have 
established a Special Office for this Journal at Prater, 
129, Vienna. This office is situated close to the Western 
Entrance of the Exhibition. 
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TRE IRON AND STEEL INSTITUTE. 
a ron and Steel Institute is now entering 
he ¢ fifth year of its existence, and during the 
it Rentvely brief period which has elapsed since 

Srmation it has attained a position, and has 
Pr 2 importance, almost without parallel in 
its er of kindred associations, Long before 
a guration the want of such an institution 
ia tee and when the importance of the 
. hy the magnitude of the interests in- 

< thes are considered, it seems a matter for 
ead one of our leading national industries 
ve remained forso many years without an 
ous tome hentative body. At length, how- 
idea of orgs sow leading ironmasters conceived the 
retly organising an institution which should di- 
welfare aprsett the interests, and 
the manufactures in whic 


— the 
t were 
set earnestly to work to ane effect 
their efforts were speedily crowned 


ah 


with success in the Iron and Steel Institute, which 
to-day finds second to none in practical importance, 
whilst every succeeding year demonstrates its in- 
creasing value and usefulness. The members of 
this prosperous association have, during the pre- 
sent week, been holding their fourth annual meet- 
ing at Willis’s Rooms, under the presidency of Mr. 
I. Lothian Bell, and it has been a very successful 
gathering. The proceedings commenced on Tues- 
day last, when Mr. Bessemer, the retiring presi- 
dent, occupied the chair. The usual routine busi- 
ness was first disposed of, the point of chief inte- 
rest in which was the reading of the report of the 
Council for the past year by Mr. J. Jones, F.G.S., 
the secretary of the Institute. That document 
testifies to the continued progress and success of 
the Institution, and shows the accession of 109 new 
members during the past twelve months. At the 
meeting just concluded 65 new members were 
elected, and, as at the last annual meeting there 
were 424 names on the books, the Society would 
appear to be 598 strong. But there have been 11 
removals, either by death or by resignation, so that 
the effective strength of the Institute is 587 at the 
present time. It will doubtless be remembered 
that at the last annual meeting the Puddling Com- 
mittee presented several important and interesting 
reports upon mechanical puddling, chiefly having 
reference to Danks’s furnace. This year, however, 
they have no report to make, as they are waiting 
until the various appliances for mechanical puddling 
are in operation upon a commercial scale, when 
they will resume their inquiries. Puddling ma- 
chines are being erected in several parts of the 
country, and as they will soon be at work, means 
will be afforded of obtaining valuable data as to 
working and cost, which could not be deduced from 
experimental trials. ‘The Council are still endea- 
vouring to obtain suitable house accommodation in 
London for the Institute, and have been in com- 
munication with the promoters of a scheme for 
erecting a building for the use of such learned and 
technical societies as require house room. The 
members have received invitations from several im- 
portant iron-making districts in England, as well 
as one from Belgium. Considering that many of 
the members would visit Vienna this year, and that 
Belgium could be conveniently taken en rouée, 
it has been decided to hold the summer meeting 
in the latter country. ‘The members will there- 
fore meet at Liege on the 18th of August, 
Following upon the reading and adoption of the 
Council report came the reading of the statement of 
accounts by the treasurer, Mr. Dale, after which 
Mr, Schneider proposed, and Sir J. Ramsden se- 


306 | conded, a vote of thanks to the retirirg president 


and the Council, which was unanimously carried. 
Mr. Bessemer, in acknowledging the vote, observed 
that the Institute supplied a long-felt want, and its 
success was a source of gratification to all connected 
with it. Mr. Fothergill, M.P., also responded, 
stating that the object of the Council was to make 
the Institute a working society, and not a show 
affair. Mr. Dale returned thanks as treasurer, and 
observed that there were two classes of subscribers 
to the Institute, those who paid several times over 
and those who neglected to pay even once. He ob- 
served that if each class would do its duty properly, 
the balance would be much more easily adjus 
than it was. Mr. Bessemer then vacated the chair, 
observing that he did so with regret, me es 
that regret was lessened by the reflection that he 
was making way for a most worthy successor, a 
successor who was second to none as regarded 
practical ability, and whose scientific knowledge 
was fully equal to his practical attainments. With 
these brief but bappy observations Mr. Bessemer 
introduced to the meeting the President elect, Mr. 
I. Lowthian Bell, who proceeded to deliver his 
Inaugural Address. As this interesting document 
will be found printed iz extenso on another page, 
we shall only here refer generally to the statements 
it contains. The President referred at the outset 
to the fact that scientific inquiry was occasionally 
disregarded, practical experience being deemed 
amply sufficient for all purposes. But he showed 
the important bearing of philosophical research 
upon al questions connected with metallurgical 
processes, and urged the union of the two prin- 
ciples, observing that the Iron and Steel Institute 
afforded an especial means for effecting such a 
combination. ‘The-ebject should be to attain accu- 
rate knowledge, based on sound scientific investiga- 
tion, and a desire for this had unquestionably been 





fostered and developed by the Institute. The Pre- 





sident then touched upon the coal question, observ- 
ing that the scarcity and dearness of fuel had been 
charged to the iron trade. That he considered an 
ungrounded charge, inasmuch as during 1872 iron 
and steel works had not consumed more than 3 per 
cent. above their usual proportion. The fact was, 
that there had been a slight shortness in the supply, 
and that happening when manufacturers of all 
classes were unusually brisk, had caused a great 
rise in the price of coal. The President next re- 
ferred to the opinion which had been expressed, 
that British ironmakers were accountable for a 
wilful waste of national wealth by their reckless 
expenditure of coal. He then proceeded to show 
that everything possible had been done to promote 
economy of fuel in the blast furnace—which was 
the chief absorbent of fuel—and elsewhere, Pig 
iron was now produced in Cleveland with 34 million 
of tons less than would have been used in the same 
work 15 years since, which meant a saving of 45 per 
cent., and inasmuch as in practice ironmasters were 
often within 5 per cent. of the theoretical quantity 
of fuel required for a given amount of work, they 
could hardly be charged with wasting fuel. The 
utilisation of waste gases, however, was a matter 
which had been too much neglected in all countries, 
and it is one which if attended to might result in a 
considerable economy. ‘The President then touched 
upon the various processes of producing iron and 
steel, paying a tribute to Mr. Bessemer’s genius, 
and observing that his invention marked a most im- 
portant era in the history of the iron trade. He 
then referred to the Siemens-Martin process, and 
to the new process of obtaining iron direct from 
the ore by Dr. Siemens, of which we shall pre- 
sently have more to say. The labour question, 
and the present position and prospects of the iron 
trade were next reviewed by the President, who 
considered that although the former was not in a 
satisfactory position, still there was no cause for 
anxiety. ith regard to the second point, he ob- 
served that the iron trade generally was in an un- 
usually elevated position, but that the malleable 
works of the country did not at present share in the 
general prosperity. A reference to the desirability 
of superseding hand labour by machinery in pud- 
dling brought Mr. Bell's interesting and suggestive 
address to a close. At its conclusion a cordial vote 
of thanks was accorded to the President, and with 
that the proceedings terminated for the day. 

The two most prominent questions discussed at 
the present meeting of the Institute were the manu- 
facture of iron by the direct process, and the combus- 
tion of powdered fuel, These subjects were ably 
treated by Dr. C. W. Siemens and Mr. T. R. 
owe respectively, in papers read by them at 
the Wednesday and Thursday sittings. On resum- 
ing the chair on Wednesday morning the President 
made the gratifying announcement that Mr. Bes- 
semer had notified his intention of giving a gold 
medal for valuable researches and important dis- 
coveries in metallurgy, or for literary productions 
of merit connected with the subject, ‘The detail 
conditions which should regulate its award have not 
yet been framed, but we may state that it will be 
awarded either annually or periodically, at the 
option of the Council, and that members and non- 
members will be alike eligible to receive it. We 


ted | need hardly say that for this munificent act Mr. 


Bessemer was most cordially thanked. The busi- 
ness of the day commenced by the reading of the 
paper by Dr. C. W. Siemens ‘‘ On the Manufacture 
of Iron and Steel by Direct Process.” ‘The author 
first carefully’ examined into the amount of labour 
and quantity of fuel required for the production of 
a ton of steel by the old indirect operations, after 
which he alluded to the Bessemer process and to 
the advantages which had resulted from the intro- 
duction of cheap steel. The Siemens-Martin or 
scrap process and the Siemens or ore process were 
then described, and shown to be highly advantageous 
in the production of superior steel at a low rate of 
cost. Dr. Siemens then stated that he had been 
engaged since 1866 in the development of a process 
for producing iron and steel direct from iron ore. 
He then described by the aid of diagrams the various 
apparatus he had designed in prosecuting his re- 
searches in the matter, and by which he had sought 
to attain the desired end. With this object in view 
arotative furnace was constructed at Landore in 
1868, and in which the iron ore was reduced into 
sponge. An open hearth steel-melting furnace was 
attached tothe rotator, and in it the reduced material 
was converted into steel by its fusion in a bath of 
cast iron, This arrangement has been superseded 
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by the one now in use, in which the whole operation 
is effected in the rotative furnace. The rotator is 
7 ft, in diameter and 8 ft. 6in. in length; it is 
mounted upon antifriction rollers, and is provided 
with gearing through which quick or slow motion 
can be communicated to it at will. It is arranged 
as a regenerative gas furnace, in which air, intensely 
heated by means of regenerators, is introduced, so 
as to consume—at a point immediately above the 
charge—the carbonic oxide which is formed at a 
certain stage of the process through the reaction 
of the oxygen of the ore upon the carbon mingled 
with it. The rotative furnace is constructed partly 
of wrought and partly of cast iron, and has a swing- 
ing door at the outer end, It is lined with brick 
made from calcined bauxite, a mineral peculiarly 
adapted by its refractory nature to resist the action 
of the scoria and the high temperature required. 

In operating with this apparatus the furnace is 
heated and charged with 1} ton of iron ore, with 
the necessary fluxes, or admixture of other ores, to 
produce a liquid slag under the influence of heat. 
‘The rotator is then set in motion, and an intense 
flame being directed into it, in order to heat the 
ore thoroughly, carbon for deoxidation is introduced 
when the ore is on the point of melting. Under 
these conditions the metallic iron is soon precipitated 
from the molten ore, upon which the slag is tapped 
off, and the speed of the rotator is increased in order 
to ball up the iron, By this means a charge of 
15 ewt. of wrought iron is made in rather less than 
three hours, the consumption of coal being 25 cwt. 
per ton of iron saaineal This is only about the 
weight of coal required for making a ton of pig iron 
in a blast furnace in the best practice. Hitherto the 
production of steel by this process has chiefly occu- 

vied the attention of Dr. Siemens, and in this he 
oe been perfectly successful, steel of a superior 
uality, equal to crucible steel, being produced. But 
the inventor is now devoting himself to the produc- 
tion of wrought iron, and an important feature of 
this process is the purity of the metal produced. This 
is always the case, notwithstanding the presence of 
objectionable matter in the materials used. Thus, 
although coal containing, on an average, 8 per cent. 
of sulphur was mixed with the ores under treat- 
ment, the metal produced did not contain more 
than .013 per cent. of sulphur when ores free from 
that og, ain hey employed. Metal made principally 
from Cleveland ore was obtained with, at most, 
.176 per cent. of phosphorus. These facts were 
shown in the tables of analyses submitted to the 
meeting. Numerous samples of iron and steel pee 
duced under the Siemens process by Messrs. Vickers 
and Co., of Sheffield, the Sample Steel Works, 
Birmingham, and the Landore Steel Company, at 
Swansea, were exhibited, and afforded evidence of 
the high quality of the metal producible by the 
Siemens direct process. 

A lengthy and animated discussion followed the 
reading of Dr. Siemens’ interesting paper, during 
which a large amount of useful information was 
elicited in connexion with the general subject of 
iron and steel manufacture. Colonel Clay opened 
the discussion by observing that many years since 
his uncle, Mr, H. Clay, carried out some important 
experiments in the production of iron by the direct 
process, and commenced its manufacture on a com- 
mercial scale. he process, however, was discon- 
tinued after a short time, not from any defect in 
itself, but an account} of changes which occurred in 
the firm to which Mr, Clay belonged, The colonel 
considered Dr. Siemens’ process a vast improvement 
upon that he had mentioned, and expressed an 
opinion that it would ultimately come into general 
use. Mr. Snelus bore testimony to the efficiency of 
the Siemens direct process, and observed that it 
indicated, not only progress in metallurgy, but 
pointed to further improvements in other depart- 
ments of applied science. Mr. Snelus stated that 
he had used limestone ground to powder and made 
plastic as a lining for furnaces, and had found it 
to be exceedingly permanent, He thought it 
would be found to be better than bauxite for Dr. 
Siemens’ purpose. It should, however; be kept 
constantly in use or it would deteriorate, Mr. 
Riley, F.C.S., was favourably impressed with the 
Siemens process, but expressed an opinion that a 
difficulty might be experienced with earthy ores. 
Mr. Bessemer prvadhes y that if Dr. Siemens’ hopes 
should not be fully realised in the new process, still 
he would have made a very great advance in me- 
tallurgical science. Mr. Bessemer mentioned that 
some years ago he entertained similar views to those 
held by Dr. Siemens, and commenced a series of 
experiments with a view to produce iron by the 





direct. process. Illness, however, caused him to 
give up his researches, and he had never resumed 
them. He merely took the opportunity of placing 
the fact on record, and he in no way wished to de- 
tract from the merits of Dr. Siemens, whose inven- 
tion would doubtless prove to be. of the highest 
value. Mr. E. A. Cowper, in replying to Dr. 
Wright, who questioned the economy of the Siemens 
process, observed that the high temperature pro- 
duced was due lessto the altered form of theapparatus 
than to the conditions under which it was produced. 
Carbon was carried down mechanically under the 
liquid iron, and carbonic oxide was burned in the 
chamber. The high temperature and mechanical 
improvements combined produced highly advan- 
tageous results. ‘ 

‘The President, in proposing a vote of thanks to 
Dr. Siemens for his paper, took exception to the 
process described by the author upon two points 
chiefly. ‘The first difficulty apprehended by the 
President, was that in burning the fuel, so as to ob- 
tain its full calorific effect, there might be re- 
oxidation of the reduced iron by carbonic acid. In 
the next place he thought that in treating poorer 
ores the large quantity of slag would prove very 
objectionable. ‘Then there was loss of heat by 
radiation, so that on the whole he doubted whether 
Dr, Siemens would succeed commercially in pro- 
ducing 1 ton of blooms with 25 ewt. of coal. Dr. 
Siemens, in replying upon the discussion, answered 
the President’s objections by observing that the 
furnace inspected by him—the President—was not 
the most recently perfected, and therefore did not 
afford a correct criterion of the measure of success 
attained. He secured perfect combustion, and the 
carbonic oxide was consumed under the most fa- 
vourable conditions. He still maintained that he 
could produce a ton of iron with 1} ton of fuel, and 
believed he should be borne out by practical ex- 
perience and commercial results, A cordial vote of 
thanks to the author brought the day's proceedings 
to an early close, after which a number of the 
members went to Woolwich to inspect the working 
of Mr. Crampton’s coal-dust furnace, which formed 
the subject of the next paper. 

The first paper taken yesterday morning was that 
‘** On the Combustion of Powdered Fuel in Revolv- 
ing Furnaces and its Application to Heating and 
Puddling Furnaces” by Mr. T. R. Crampton, The 
author first referred to the desire that Rad always 
existed to produce perfect combustion without 
smoke, and to the various attempts that had been 
made to utilise powdered fuel, He then stated his 
own experiences in working out his invention for 
burning coal dust in combination with an induced 
current of atmospheric air, and went on to describe 
the arrangement which finally proved successful, 
and which is now doing good service in puddling in 
Woolwich arsenal. ‘This furnace was recently de- 
scribed by us, in general terms, and as we propose 
reproducing Mr. Crampton’s paper with its accom- 
panying drawings, we need do no more at present 
than briefly state the leading features of the inven- 
tion, These are, the injection of mingled streams 
of finely powdered coal dust and air into a combus- 
tion chamber, and the utilisation of the heat thus 
produced in a second, or working chamber. The 
principle is carried out at Woolwich in a revolving 
puddling furnace surrounded by a water casing by 
which the outer surface is kept constantly cool. 
The quality of the iron produced is very remarkable, 
puddied ball reheated and rolled once, gave a tensile 
strain never under 23 tons, and frequently rising to 
28 tons per square inch. Samples which gave the 
latter result stood, on being hardened, 38 and 45 
tons before yielding. A number of specimens were 
exhibited which showed the excellent character of 
the iron produced in this furnace. 

In the discussion which followed Mr, Crampton’s 
paper, Mr. Whitley observed that he had seen the 
principle applied to smelting; he considered Mr. 
Crampton’s perfected system a great triumph of 
mind over matter, and one which was capable of 
very wide application. Mr. Charles Cochrane said 
he had seen the same method in use in Chicago, 
applied to the destruction of animal matter. The 
discussion turned chiefly upon the general question 
of mechanical puddling, and Mr. E, Williams stated 
that, although working under great disadvantages, 
he found the quality of iron to be far superior to 
hand-puddled bar, Mr. E. A. Cowper bore testi- 
mony to the advantages of mechanical puddling, 
and to the merits of Mr. Crampton’s system of 
burning powdered fuel, which he believed would 
we to be a great success, Mr. Snelus said he 

ad inspected the Crampton furnace, and considered 





the feeding and cooling arrangemen 
successes, although he aotiont Thelin: ue 
lining would stand the intense heat develo 
suggested that the use of other material for linin 
might prevent all fear of damage. He tho 
that the —_ was better adapted for cherie 
very high temperatures were required rather than 
for puddling. Mr. Spencer, who had also geen the 
furnace at work, considered the method of coolin, 
by air, as adopted by him in his furnace, preferable 
to cooling by water. 

The President proposed a vote of thanks to Mr 
Crampton, and complimented him upon the in. 
genuity he had shown in successfully overcomin 
the difficulties attendant upon the use of powdered 
fuel, but observed that there still remained the 
question of cost, upon which point the Paper was 
silent. Mr. Crampton, in replying to the discussion 
observed that the point raised by the President as 
to the cost of working could hardly be answered 
yet, as the machine had not been working regularly 
a sufficient length of time to afford data for 4 
commercial estimate. As far as his experience went, 
the result of careful observation showed that, up to 
the present time, the consumption of fuel had been 
6 ewt. of coal per ton of iron: that was when 
turning out 70 tons per week. He stated that he 
had found no difficulty with the lining of the furnace, 
but that he intended, when he could, to try the lime- 
stone lining recommended by Mr. Snelus. His 
great object was not so much to produce a puddling 
furnace, as to perfect a system of utilising refuse 
coal, which should be applicable to every class of 
furnace. In that he believed he had succeeded. 

The question of preventing shock in reversing 
rolling mills, which has before been discussed be- 
fore the Institute, was again opened by a paper 
from Mr. J. Head, in which he described an inge- 
nious arrangement designed by him for effecting 
that object. He introduces a separate piece be- 
tween the clutch and each clutch wheel, and con- 
nected with the latter only by elastic arms. The 
shock which ordinarily takes place when the clutch 
is thrown into gear is thus prevented. The inven- 
tion has not been patented by Mr. Head, who pre. 
sented it to the members, observing that he had 
found the arrangement answer very well at his 
works. It was considered by some members pre- 
sent that the system would act well with a moderate 
sized flywheel, but that with a heavy wheel some 
difficulty might be experienced. On the other 
hand, some members objected to reversing alto- 
gether, and.considered an ordinary three-high train 
of roll to be the best arrangement. The President 
proposed a vote of thanks to Mr. Head for the 
paper, and for presenting the invention to the In- 
stitute. , 

After Mr. Head’s reply, Mr. Morrison read 4 
paper on the system of wire-rope tramway invented 
by Herr H. Muller, the director of Herr Sigl’s en- 
gineering works at Vienna. ‘This system was de- 
scribed by us at page 286 of our last volume, but 
since that time it has been improved in various 
points of detail. Two endless ropes are, a8 our 
readers will remember, run side by side, so that 
the corves can be carried direct from the pits 
mouth without a transfer of their contents. Hooks 
are projected from the sides of the loaded corves 
when they are about to be started on the tramway, 
and these engage in the ropes, being yr 
when the empty corve is returned into the wor ; 
ings. The necessity of facilitating the transit 0 
material in every department of _manufacture = 
pointed out by the President in — on 
Morrison for his paper, and it was admitt ra 
the invention was one well calculated to effect 
end proposed. A working model of the ws 
was placed on the table, where were also m — 
Mr, Head’s system of reversing gear, a hot 
genious variable expansive gear, Whitwei's i 
blast stoves, Gillott and Copley’s conl-cusine® 
chine, Lauth’s three-high rolls, and specime ; 
the products of the Weldless Steel Tube Come , 
After the reading of Mr. Morrisons at 3 he 
meeting was adjourned until to-day, ay dis- 
members will again meet at eleven o’cloc 
cuss the remainder of the papers. 


palate tdi 
DISTRESS SIGNALS. ond aie 


Tue exhibition of marine distress a 
signals on the Serpentine last Saturday night 
duced nothing of great importance, the ee Sreworks 
being that of a rather inferior display ° pri 
—indeed, “ going to see the fireworks,” ¥ ero 
complete good faith, was the reason, given DY ii, 
out of ten of the spectators for their 











aa ES & 


May 2, 1 873.] 


ENGINEERING. 





397 





5... However, we are far from quarrelling with 
en still less with the motives which 
rise to it, and we consider that it served an 
Be lent purpose well. Popular interest was 
Geady largely excited by the exhibition held 
od the previous week at the London Tavern, 
hich sueceeded beyond expectation, and ‘the 
feoworks” drove the nail home, and enlisted even 
the roughs in the cause of saving life at sea. ; 

The loss of the Northfleet proved the necessity 
fora distinct and unmistakable night signal of dis- 
tress, not capable of being confounded with signals 
displayed to attract pilots, or for other purposes, 
Many attempts were made on Saturday to supply the 
‘ Admiral Sir W. King Hall, K.C.B., showed 
the simple arrangement of three ordinary lanterns, 
one above the other (viz., white, red, and white), in 
conjunction with a display of rockets and blue 
lights. Assuming that it can be made penal by 
Act of Parliament and by international agreement, 
to display this combination of lanterns at any time 
when the ship is not in imminent danger and that 
the systemis universally understood and applied, we 
think there is a good deal to be said for it. Even if 
some conspicuous signal of the gun, rocket, or flare- 
up kind be agreed upon, and no doubt some signal 
more startling than any combination of lanterns is 
indispensable, there could be no objection to using 
the three lights as an auxiliary. When the more in- 
termittent signals were silent or invisible the three 
lights would still tell their tale. The idea is 
thoroughly simple and practical, because there is 
sarcely anything which floats which does not carry 
two common lanterns and a red one—all the ap- 
paratus required—and we think the Board of ‘Trade 
and the Duke of Somerset’s commission may well 
bear it in mind. 

Sir W. K. Hall also showed an illuminated signal 
frame for displaying any number from 1 to 999, 
the idea being to enable ships to signal to each 
other any of the first thousand messages in the 
Commercial Code, ‘The committee had arranged to 
establish communication between Mr, Ayrton’s new 
island, where the display took place, and the judges, 
who were posted at the southern end of the Ser- 
pentine, by means of two of these frames; but 
although the night was clear, and the distance 
only 500 yards, it was impossible to see anything 
but one “ blur,” of light, a result which might have 
been expected. The numbers were about a foot 
high, cut in opaque screens. Had the numbers been 
opaque, upon transparent screens, probably the 
elect would have been better; but it is impossible 
that such a system of signalling could ever be of 
practical value. 

Sir W. K. Hall’s distress signal lanterns were 
not without imitators. Sir William Mitchell ex- 
hibited a lantern with a revolving screen, which 
caused it to show successively a red, white, and 
green light. This would be no doubt effective to 
the same extent as Sir W. K. Hall's plan, but the 
fact that it is a lantern of special construction, 
having mechanism attached, is we think against 
itsuse. The mechanism is no doubt simple, but 
we question if the ‘‘distress lantern” of a ship 
which had floated in safety for twenty years would 
be found to be in very good order when the day of 
trial arrived. If the distress lantern were an ordi- 
hary lantern in daily use, there would be a chance 
of its being efficient, but—in an ordinary merchant- 
man—hardly otherwise. ‘The same objection ap- 
plies to several other lanterns exhibited, more or 
less like Sir W. Mitchell’s. They were very inge- 
uous, and produced an unmistakable signal, and 
ifa ship were always, or even frequently, in dis- 
tess, would be most useful. But the lack of care 
Which puts the ship on the rocks after twenty 
years, will have putthe patent lantern into the hold 
after one, and will pretty certainly have forgotten 

where to find it, and how to work it. 
Roe tress signals proper there was a large col- 
oa containing, however, little that was new. 
we were many rockets, some larger and more 
og Or conspicuous than others, But there was 
y nde difficulty in getting good rockets for a 
didhest ose owner was ready to pay for them; the 
ty was and still is, either to prevent ships 
aot existing rockets for ordinary pur- 
iibek fon, cannot be done), or to contrive a 
a F distress purposes only, utterly different 
ty other. Aérial shells, magnesium stars, 
Palace peer ons and all the rest of the Crystal 
thoug byterhny, do not solve the difficulty at all, 

: ¢y make the rockets prettier. Such de- 


want. 





Were much affected, one gentleman going so 


far as to display snakes, stripes, suns, chequers, and 
flying devils, probably meant to be indicative of an 
ascending scale of distress. Yet these ferocious fire- 
works presented no perceptible difference to the un- 
educated eye, and were far from appalling or even 
likely, we should think, to.attract much attention at 
sea. Many hand-lights were shown, of which Mr. 
Well’s magnesium light was the best; but hand- 
lights are in use already. Perhaps the most pro- 
mising ‘‘ flare” exhibited was Mr, Holmes’s ‘ floating 
light,” produced by the action of water upon a 
chemical mixture contained in a perforated case, 
kept upon the surface by a float. It might be pos- 
sible to limit the use of this to cases of shipwreck 
or ‘*man overboard.” It seems peculiarly appli- 
cable to the last, for one of these lights, tied 
to the life-buoy when thrown overboard, would 
give to the sufferer, andto the boat which goes 
to look for him, a chance which neither—in 
the merchant service—now has, namely, of finding 
the buoy on a dark night. In the navy the life- 
buoy has a light —self-igniting when the buoy is de- 
tached—on an elevated rod, but the smoke and 
burning particles thrown out from it are known to 
cause the greatest inconvenience and even danger 
to the man holding on. A floating light, merely 
connected to the buoy by a cord, would not be open 
to this objection. Whether Holmes’s light is trust- 
worthy under all circumstances, we are not able 
to say, having doubts about its efficiency, i. ¢., its 
continuous brilliancy in a high wind. It seems, 
however a valuable invention. ‘The case containing 
the composition requires, we believe, to be cut to 
admit the water before the float is thrown over- 
board. This would delay the slipping of the life- 
buoy, but possibly some self-acting gear might be 
devised which should suitably prepare the light in 
the act of slipping. Hlolmes’s light has one great 
advantage—water won’t put it out, and it will burn 
underneath as happily as in the air. ‘The light lasts 
any time required—even, we believe, up to two 
hours. The committee had some experience of this 
last Saturday, when a number of lights thrown into 
the Serpentine refused altogether to go out, and 
filled the space between the island and the judges 
with smoke, Perhaps there was more novelty in 
Mr. James Pain’s distress signal, fired from a gun 
or mortar, than in any other exhibit. His apparatus 
is a light vertical mortar, from which—with plenty 
of noise—a sort of shell is discharged straight up- 
wards. At a considerable height it explodes with a 
loud report, but it does not produce a suflicient 
visual effect. In the roar of a storm even a gun 
can be heard but a short distance, and a good signal 
should be, we think, both visible and audible; if 
Mr. Pain can make his explosion appeal more to the 
eye, he may achieve success. At the same time it 
is important that special apparatus, like his mortar, 
should, if possible, be excluded. Whatever the 
selected signal be it should be one common to craft 
of all sizes, from the fishing boat to the ironclad, 
and a fishing boat cannot carry a mortar about with 
her. 

On the whole, in the present position of the 
question, we see no better solution than this. Let 
the wrecked ship attract attention as she best can 
—by mortars, guns, rockets, or in any other way, 
whatever other meaning may attach to the signals 
she uses. Attention once drawn to her, let there 
be a permanent recognised signal of distress, to 
show to all observers what is the occasion of the 
outcry. For this purpose we know nothing better 
than Sir W. K. Hall’s arrangement of three ordinary 
lanterns. 

The most important exhibits, in the opinion of 
many practical persons, were the helm indicators, 
i.e., signals to show the movement of the helm to 
an approaching ship. ‘Two were exhibited, those 
of Mr. J. J. Nickoll and Commander Sir F. Black- 
wood, R.N. The former consists of a second mast- 
head lantern, divided into three sections, one above 
the other, one being opaque, one red, and one 
green. While the helm is amidships the light is 
behind the opaque portion, and is invisible ; when 
the helm is put over to port, the light moves into 
the appropriate section of the lantern, and similarly 
when it is put over to starboard. Connexions be- 
tween the wheel and the lantern is established by 
means of chains or cords and pulleys. By day the 
lantern is replaced by a semaphore, acting in the 
same way. Commander Blackwood’s pian is dif- 
ferent. Each side light has a reflector at the back, 
set at an angle of 45 degrees with the horizon, 
Over this stands a vertical casing about 3 ft. high. 
In the front of the casing, near the top, is an open- 





ing backed also by a reflector set at right angles to 
the plane of the reflector below. The opening is 
closed by a door, connected with the wheel by 
means similar to those employed by Mr. Nickoll. 
When the helm is put over the door opens, and /wo 
lights—red or green, as the case may be—become 
visible at once, the upper one being due to reflec- 
tion from the lower, Of these two plans we much 
prefer Nickoll’s. ‘In the first place the reflected 
light of Commander Blackwood is comparatively 
feeble, and can hardly be seen at all except from 
straight ahead, a point of great importance. Yet 
so great is the loss of light by even the best re- 
flectors that a very large part of that given by the 
actual side lights—upon the efliciency of which so 
much depends—has to be sacrificed to gain a com- 
paratively poor effect above. It-cannot conduce 
either to economy or efficiency to substitute for the 
usual reflector, a reflector which throws the light 
straight upwards into a dark and (generally) closed 
box. Mr. Nickoll’s plan of employing a separate 
lantern is clearly preferable, though it must be ad- 
mitted that the establishment of automatic com- 
munication between the wheel and the mast-head 
is more difficult than between the wheel and the 
fixed side lights. On the other hand, Nickoll’s 
plan provides for a semaphore by day, which Com- 
mander Blackwood’s, so far as was apparent from 
his model on Saturday night, does not. 

Captain Colomb’s excellent flashing signal lan- 
tern (the flashes being produced by burning 
magnesium powder in a spirit flame, on Major 
Bolton’s plan) crept in as a ‘flashing distress 
signal’’—an application probably devised for the 
occasion. On the breakdown of Sir W. K. Hall’s 
numerical signalling frame, Colomb’s lantern had 
to revert to its proper use, and was thenceforth 
employed throughout the experiments. Asa signal 
lantern it stands unrivalled. 








THE SOIREE OF THE ROYAL SOCIETY. 


THE annual soirée of the President of the Royal 
Society, Sir George Biddel Airy, K.C.B., the As- 
tronomer Royal, was held in the usual rooms at 
Burlington House, on Saturday last, the 26th. inst. 
Extra interest was attached to this gathering as 
it would be the last under the presidency of the 
Astronomer-Royal, who has lately resigned the 
appointment, and will be succeeded by Dr, Hooker. 

The collection of exhibits that one is ac- 
customed to see at these soirées, was rendered a 
trifle more varied than usual by} the presence of 
several things which attracted more than common 
attention. Some entirely novelexperiments attracted 
numerous inquirers. ‘lhe most interesting of these, 
as tending in all probability to valuable scientific 
results, was an experiment on the effect of light 
upon selenium, exhibited by Mr. Latimer Clark. 
Some time since the sensibility to light of this 
metal was noticed in these columns, and the ex- 
periment then referred to was repeated on the oc- 
casion of the soirée. A glass tube containing a 
small bar of selenium, connected at each end to 
platinum wires—the test tube being securely sealed 
—was placed in a small box provided with a sliding 
cover, so as to admit of any desired quantity of 
light. The actual resistance of the selenium was 
measured by means of a Wheatstone bridge and a 
Thomson galvanometer; the variation of the spot 
of light in the scale of the latter instrument show- 
ing at once any variation in the conductivity of the 
metal. So long as the box remained closed, so 
long did the resistance of the selenium remain con- 
stant, but so soon as the slightest opening was 
made in the slide, admitting any light, the spot of 
light at once began to travel across the scale, 
showing how rapidly the conductivity of the metal 
was affected. The speed with which the light 
travelled agreed uniformly with the speed of open- 
ing the lid, and the distance travelled with the 
amount of light admitted. From the results of ex- 
periments it would appear that by using coloured 
glasses, and different objects to intercept the light, 
the conductivity of the selenium was invariably 
affected according to the amount of light acting 
upon it. It would appear, therefore, that by the 
observation of light upon the conductivity of sele- 
nium we possess a valuable photometer. 

A very pretty experiment was shown by Mr. 
Tisley, sheng one of no practical benefit, to 
prove the effect of magnetism upon ordinary elec- 
trolytic action. Water was decomposed in the 
ordjnary manner by immersing the two poles of a 
battery in water. Electrolysis at once com- 
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menced ; however, on connecting the electrodes of 
the battery with an electro-magnet, the gases 
evolving at the poles at once began to revolve in 
opposite directions ; reversing the current the re- 
verse effect followed. Over the same magnet was 
placed a small bath, and the battery being connected 
with the outside and a point in the centre, the 
electrolytic action followed in the usual manner ; 
but so soon as the electro-magnet was made the 
particles began to revolve round the centre in one 
direction at a considerable speed, the direction being 
at once reversed when the battery was changed. 
Mr. Tilsey also showed a small but effective ap- 
paratus of a new kind for the production of ozone. 

Quite a feature in the evening was the way in 
which the rooms were lighted, we might say illumi- 
nated. Never before do we recollect objects being 
seen with such ease and distinctness, and on no 
former occasion were the rooms so brilliant. This 
was due entirely to the adoption of the Silber light, 
which was seen everywhere, and mounted in every 
form and shape. ‘The lights were supplied for the 
oceasion by Messrs. Gardner. 

Much attention has been given of late to the 
system of duplex telegraphy, and the visitors pre- 
sent had an opportunity of seeing at work one of 
the systems now in use by the Post Office, the 
manner of working and its effects being ae me 
explained. ‘Two Morse ink-writers, worked on the 
double-current principle, were connected up, and 
communication was simultaneously carried on be- 
tween the two instruments in a perfect and satis- 
factory manner. A description of the exact ar- 
rangements, electrical and mechanical, as used for 
this important advance in telegraphy must be left 
for a future occasion, Amongst other objects of 
special interest was Hill and Clark’s _—— for 
boat-lowering, ably explained by the former gen- 
tleman. In the same room we noticed Mr. Mackie’s 
Channel steamer, of which an excellent }-in. scale 
model was exhibited by the designer. 

The block system of railway working wasillustrated 
by some instruments exhibited by Mr. W. H. Preece, 
showing the three-wire and the one-wire systems. 
In the latter instruments some noticeable improve- 
ments had been introduced, The manner of work- 
ing these electric signals was shown by two sets of 
instruments being arranged to represent two sta- 
tions, the main improvement being in the fact that 
it was impossible to lower the semaphore arm and 
admit a train into a length of line without the 
mutual action of the signalmen at these two stations, 
The arm could not be lowered until the signal had 
been given by the one station and acknowledged by 
the other. ‘This remedies a very important defect 
of the one-wire or momentary current system of 
instruments. Mr. Preece also showed his duplex 
relay, invented in 1855, and latterly worked with 
success. 

Amongst other scientific exhibits were Dr. Glad- 
stone’s air-battery ; Barker's continuous hydraulic 
brake ; a model of apparatus for firing guns at sea, 
invented by Mr. Bessemer, and illustrated by us 
some time since; an improved registering anemo- 
meter by Mr. Adie; an improved pattern of ‘Thomson. 
Varley’s sliding resistance coil. ‘The apparatus was 
connected with two variable resistances, with a bat- 
tery and a galyanometer, and the whole arranged on 
the principle of a Wheatstone’s balance, this, as well 
as a speaking galvanometer, used on submarine tele- 
graphs, was exhibited by Messrs. Elliott Brothers. 

Mr, Browning showed some valuable philosophical 
instruments, and the collection of pictures, photo- 
graphs, and engravings was very rich, Numerous 
other exhibits of interest might be noticed, but we 
have mentioned sufficient to show that the soirée 
was of that excellent character for which those of 
the Royal Society are so well known. 


PROGRESS OF THE VIENNA 
EXHIBITION. 
Viswna, April 28th, 1873. 
Berore these lines appear in print, the formal 
opening of the Exhibition will have taken place, 
and the Vienna public will be forming its own ideas 
of the success of the undertaking. Even as we write 








—four days before the lst of May—it is easy to see | 
that, as we have already foretold, everything will | 


be in a very fairly finished state by the time of the 
opening ceremonial. During the past week great 
progress has again been made in all departments 
of the Exhibition; and every day makes a wonder- 
ful change in the state of affairs. Already the last 
scaffolding is removed from the figures on the 
south portal, and the gigantic entrance is thus en- 





tirely uncovered; indeed, very little scaffolding is 
now to be seen outside the building, and the im- 
mense crown on the top of the Rotunda is at last 
in full view, while the decorative arrangements in 
the great vestibule and entrance hall for the open- 
ing day, have already commenced. The inside of 
the Rotunda is nearly done; the top and sloped 
ceilings are free from any obstructions, and show the 
decorations to great advantage. 

Now that all scaffoldings have been cleared 
away, it is clear that the light in the Rotunda is 
quite sufficient, as we prognosticated it would be, 
and the general effect is magnificent. The central 
area is now entirely floored; the steps at the cir- 
cumference are finished, and very little is required 
to complete the floor all round. The heavy cases 
for the exhibition of special goods, and various 
monuments and statuettes, are being put in their 
position, and not the least doubt can be entertained 
that everything will be ready on the Ist of May 
for the reception of the Emperor and his guests. 
The galleries and courts at the east and west of the 
Industry Palace are all in an advanced state of 
completion, especially the Austrian department at 
the east of the great Rotunda and the adjoining 
Hungarian and Russian divisions. Germany at the 
west end, with Belgium, Holland, Italy, Switzer- 
land, France, and England, will have hard work to 
thoroughly complete their arrangements by the lst 
of May, but considering the number of men em- 

loyed, and the circumstance that all the goods are 
inside the building, no one who has ever seen one 
of our great exhibitions about a week before the 
opening will doubt that all will be right on the day 
fixed. 

The grounds outside the buildings are being 
rapidly transformed from a state of chaos into one 
of order, and the smaller pavilions in front of the 
great Industrial Hall are pushed on in a wonderful 
manner, and grow from hour to hour. With the 
experience of the last few days, and the almost un- 
limited supply of hands, no one can say what 
might not i done in these departments within the 
next four days. 

In the Machinery Hall the American department 
is now full of boxes, but very little, almost nothing, 
is at the present moment unpacked. The only ma- 
chinery to be seen are tools and a steam hammer 
by Sellers and Co., and a horizontal engine by the 
Norwalk Iron Works, Connecticut. If very rapid 
progress is not made during the next few days, 
the department will look very desolate on the 
Ist of May. In the British section Messrs. Charles 
Powis and Co, have, since we last wrote, erected 
a horizontal engine, and Messrs. Robinson and Co., 
of Rochdale, show some wood-working machinery. 
Messrs. James Bertram and Son, of the Leith Walk 
Foundry, Edinburgh, also have finished an improved 
revolving strainer with Wood’s patent suction ap- 

aratus, whilst Mr. John T. Derham, of Black. 

urn, has laid down the bedplate for a horizontal 
engine. Several pieces of machinery belonging to 
Messrs J. and W. McNaught, of Rochdale, are dis- 
tributed over the floor, while Messrs. Mather and 
Platt’s (of the Salford Iron Works, Manchester), 
twelve-colour calico printing machine and small en- 
gine are completed. Messrs. Brotherhood and Hard- 
ingham, of London, have unpacked a helical pump 
on Boulton and Imray’s patent, and the various 
makers mentioned in former articles have nearly 
completed the arrangement of their exhibits. Al- 
together, the British ee promises to be ad- 
vanced on the opening day as faras any other, with 
the exception, perhaps, of the Swiss and German de- 

artments. France is still behindhand, her section 
yeing almost entirely empty, while her neighbour 
Switzerland has, next to Germany, made the most 
rapid progress. The only railway carriage exhibited 
in this department belongs to the Schweizer 
Industrie Gesellschaft, of Neuhausen, near Schaf- 
hausen. Messrs. Theodore and Friedrich Bell, of 
Vivers, near Lucerne, have completed, first, a set 
of machinery for the manufacture of paper from 
wood, consisting of a grinding apparatus, paper 
machine, and drying machine ; and, second, a set of 
silk machines, to which belong a cocoon stamper 
or hammer, a cocoon opener, a silk-filling and a silk- 
dressing machine. We shall have to say more 


jabout these very interesting sets of machines. 


Another interesting machine here is a gas compress- 
ing pump on Calladon’s system. 

The Italian department at present shows no- 
thing, but some progress has been made in the 
Belgian division, although Cockerell’s large blow- 
ing engine is very far from completed, Norway, 


—S——_—— 

Sweden, Denmark, and Holland have been bus 
during the last week, and will have a good deal to 
show on the opening day. The German 
ment is rapidly advancing towards completion and 
of the exhibits mentioned in our former notices we 
may state that most of them will be finished jn 
proper time. At the end of the department next 
to the central entrances we find the small steam 
hammer of Klein Brothers, of Dahlbruck, com. 
pleted, whilst the large hammer of Messrs, Kam 

and Co., of Wetter-on-the-Ruhr, is already an im. 
osing structure, and will be finished in a few da 3. 
The same may be said about Englerth and Cintzer’s 
(of Eschweiler Aue) engine for rolling mills and 
double-acting shearing machine, and of ¢' -x. 
hibits by the Humboldt Company, of De. yp. 
Rhine. The air-compressing machine, and Sach's 
rock drill, belonging to the latter company, are 
almost completed, whilst next to them M. Schilling 
of Dusseldorf, has placed another air-compressing 
apparatus, to be used in connexion with (ster. 
kamp’s rock drill, belonging to the Eschweiler Berg- 
werks-verein. In the same neighbourhood we 
notice a testing machine, for engine and carriage 
springs, exhibited by the Hagener Gusstahlwerke 
at Hagen, and a very ingeniously constructed ma- 
chine for planing spiral grooves in marble or wooden 
columns, and also for planing curved surfaces, be- 
longing to M. A. Estener, of Altvetting. Messrs. 
Schaffer and Budenberg show a splendid collection 
of their well-known manufactures, whilst M., 
Schwarzenbach, of Fiissen, in Bavaria, exhibits 
machines for leather manufacturers, and M. R, 
Wolf, of Magdeburg, some portable engines with a 
new construction of boilers. The Carlshiitte, of 
Sorau, in Silesia, has erected, during the last few 
days, a small horizontal engine, whilst the com- 
pound engine of the Gorlitzer Machinenfabrik is 
completed. The various spinning and weaving 
machinery in this department are all well advanced, 
and will be completed at the proper time. 

Mr. Heckmann, of Berlin, is pushing on rapidly 
with his large vacuum pans for sugar refineries, 
whilst Messrs. Nagel and Kaemp’s (of Hamburg) 
turbine, and other hydraulic motors will not be 
completed before another fortnight, on account of 
the heavy and complicated foundations that had to 
be built. Messrs. Klein, Fort, and Bohn Nach- 
folger, of Johannisberg-on-Rhine, have almost 
finished a good show of lithographic and typo- 
graphic machines ; and Mr. L. Th. Hemmer, of Aix- 
la-Chapelle, shows machinery used for fulling cloth. 
Messrs. Schmalz Brothers, of Offenbach-on-Main, 
have nearly finished their large collection of tools 
and wood-working machinery; C. Hummel, of 
Berlin, shows specimens of his well-known calico 
printing machines, and F, X. Honer, of Ravens- 
burg, is only now getting in some heavy pieces of 
tools. 

Coming now up to locomotives, we find that one 
addition has been made since our last notice, Hen- 
schel and Son, of Cassel, showing a six-wheeled 
coupled goods engine with outside cylinders and 
inside frames. The German department may be said 
to be in the most forward state, and will be, with 
the English and Swiss departments, the real show 
for the opening day. In the Austrian department 
two locomotives are now exhibited, both having been 
sent by the State Railway, of which M. Haswell is 
the director. ‘The engines are constructed on his 
principle, and the one is an eight-wheeled coupled, 
and the other a six-wheeled coupled, both with 
outside cylinders and inside frames. __ by 

Continuing our survey of the Austrian division 
we find that Mr. G. Sigi, of Vienna, Neustadt, has 
almost completed his various exhibits of —. 
engines, and the same can be said ona . 
Wannieck, of Brinn, the Erste Briinner oe 
chinenbau Gesellschaft, and the Carolinenthaler 
Maschinenbau Gesellschaft, of Prague. bade 4 
mention here that the pumping engine and bo} ~. 
erected by the Erste Brinner Maschinen a8 
Gesellschaft, for the supply of the water for of 
boilers of the Machinery Hall, is the only oné 
the three pumping engines in the Exhibition | ; 
is completed and already running. rey 
other more advanced exhibits in the Austr e 
department should be mentioned the stabil 
horizontal, and compound engines of the ca 
mento Tecnico —- the two ee . 

ines and the horizontal pumping ‘ . % 
ebienbee ant Wagonbau Fabriks ian 
sellschaft, of Simmering (formerly H. D. or ‘al 
and the various exhibits, such a8 50 





C. 
engines, portable engines, steam hammers, &e., 
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STEAM ROAD ROLLER AT THE VIENNA EXHIBITION 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 


belonging to the works of Prince Lichtenstein, 
Adamsthal, Moravia; the heavy tools of Escher, 
Wyss and Co., of Leesdorf, Lower Austria, the 
tools of M, Miiller, of Vienna, and the horizontal 
eugne of G. Topham, of Vienna. Knaust, of 
Vienna, has some fire and pumping engines, and a 
mall highly finished horizontal engine belonging 
to Peterseim, of Krakowie, has been the attraction 
during the last few weeks of all the workmen in 
Austrian department, who may be said to 
— the various nations within the Austrian 
: pire. M. G. Josephy’s Erben, of Bielitz, have 
rlrge show of spinning machinery ready, and M. 
wig Dambeck, of Vienna, a lace-making machine. 
Wagonfabrik Bubna, of Prague, has brought in a 
pawtenger carriage, whilst the sole exhibit at the 
= write in the Hungarian department is a 
“ hem Wy mer ~ oe Vasuti Kogsi 
arsula: i i 
agon Comp, v y. , Pesth (First Hungarian 
connexion with the Austrian department we 
— the large pavilion erected by the 
Seen au Actien Gesellschaft, of Prague, 
amerly Danek and Co.), in which will be exhi- 
ai oo cone endless number of steam engines 
old ery, the most important exhibits being 
Pay engine built in 1845, and run until the 
and a h a two large winding engines for mines, 
re mzontal engine (stated to be of 1000 horse 
™) for 4 rolling mill. 
the Russian department of the Machinery 
. ~ reer sony and the erection of 
obj n only a few days ago, and the onl 
Hees to be seen now are a well-designed onl 








(For Description, see next Page.) 
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executed horizontal engine by F. A. Aercherts, and 
a lathe by G. A. Lessner, both of St. Petersburg. 

Turning now to the western Agricultural Hall we 
find that the division for England is well advanced ; 
but France is here as behind as in the Machine 
Hall. The German and Austrian Agricultural Ha 
shows good progress, but it is —— in the pre- 
sent preliminary notices to speak in detail of the 
exhibits of the various makers. The “pavilion for | 
German industry” has still to perform a transforma- 
tion scene if its show is to be completed in due time, 
but such an army of workmen under the superin- 
tendance of German military engineers is employed, 
that nothing can be said about what will be done 
within the next four days. All the goods are in the 
building now, and hundreds of hands are busily 
arranging the exhibits. 

The pavilions for the Prussian mining and iron 
industry will no doubt be quite ready for the open- 
ing day. The central position in one of the pa- 
vilions is occupied by the exhibits of the Bochum 
Company, these consisting, besides large steel crank 
axles, and a pyramid of cast steel disc wheels, of a 
10-ton gun on Gruson’s system, mounted on a gun- 
carriage with Gruson’s gear, of a separate gun- 
carriage with some recent improvements, and of a 
large four-bladed steel screw—an excellent piece of 
workmanship. The Vulcan Company, of Konigs- 
berg, show their diving apparatus, as used chiefly 
on the eastern coast of Prussia for the amber 
fisheries, but having lately also been extensively 
applied for inundated mines. All the large mining 
and iron establishments of Rhenish-Prussia are 


—- 





represented in one of these pavilions, whilst the 





second one is entirely devoted to the Silesian in- 
dustry. An anes place is occupied in this 
second pavilion by the products from the Borsi 
Works, whilst the centre is occupied by a pyrami 
of salt from Strassfurt. ‘The Hohenlohe Hitte, 
near Kattowitz, exhibits an obelisk of coal 16 ft. 
high, whilst the United Konigs and Laura Hiitte 
ive, to a scale of 0.03m.=1m., a specimen of the 
formation of one of the coal mines to a depth of 
100 metres, The pavilions for the mining and iron 
industries of the countries belonging to the 
Austrian empire are almost all still empty. 

Passing along the northern side of the Machinery 
Hall, and beginning from the west end, we find 
first the pumping engine and boilers of the Erste 
Briinner Maschinenfabrik, as already stated above, 
completed and at full work. The next boiler house 
contains the English boilers, which have been 
supplied by Messrs. Galloway, Messrs. Daniel 
7 ‘mol and Co., Messrs. Howard, and Messrs, 
Cater and Walker. The boilers of Messrs. Gallo- 
way and Messrs. Adamson are ready for work, 
whilst the setting of the other boilers is nearly com- 
pleted ; the only thing wanted here is to erect the 
iron chimney. After passing the second English 
workmen’s cottage we find the French boiler house, 
which is, however, still empty, like most of the 
other French departments. The Swiss boilers of 
Messrs. Sulzer Brothers are completed, and have 
already steam up, whilst the Belgian house has just 
received its boiler. We now come to the German 
boiler house, and find there boilers from the Carls- 
hiitte (Meyn’s patent), from Jean Affalter, Chem- 
mitz, from Messrs. Pauksch and Freund, Landsberg- 
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on-Warthe, and of Mr. Dingler, Zweibrucken. The 
boilers of the Carlshtitte and of Messrs. Pauksch 
and Freund are completed and ready for use, whilst 
the others will be quite ready in the course of 
a few days. The Austrian boiler house, with Mr, 
G. Sigl’s boilers is also completed. Between the 
Austrian and German boiler houses is the pavilion 
for German brick and ice machinery, this being 
perhaps the most incomplete section of the German 
exhibition. Everything seems to be here still in a 
state of chaos, and not one of the machines is 
entirely finished. The same may be said of the 
pumping engine and boilers at the eastern end, and 
which are erected by M. Prunier, of Lyon. The 
fitting up and erection only begun a few days ago. 

With regard to the third pumping engine, that 
of M. Decker and Co., of Cannstadt, and which is 
placed between the west and south entrances to 
the Exhibition, for the supply of the fountains, we 
can report a satisfactory progress, although it will 
scarcely be ready for the opening day. ‘The same 
may be said about the boilers, which are suppliéd 
by M. Tedesco and Co., of Graz. 

We append a translation of the regulations re- 
garding the admission tickets, &c., which have just 
been issued, and which will be of interest to many 
of our readers. 


Regulations for Admission to the Exhibition, 

1. Tae Universal Exhibition at Vienna, 1873, will be 
opened on May the Ist, 1873, and will be closed on October 
the 31st, 1873. 

2. The hour of opening and closing the Exhibition will 
be made known on the first day of each month. 

8. The entrances to the Exhibition are: 1. Through the 
Wurstelprater at the west portal of the Industrial Hall. 2. 
Through the west portal of the Machinery Hall, at the end 
of the Ausstelungs-Strasse (Exhibition-road). 3. South 

rtalin the Prater Hauptallee. 4. Entrance at the Ron- 

eau. 6. Exhibition Station. 

4. The holders of season and weekly tickets go through 
the west and south entrances. 

5. No money is changed at the entrance gates. 

6. Season tickets are not transferable, and each can be used 
only by the person who signed it. For season tickets which 
have been lost, no compensation is allowed. 

7. The holder of a season ticket, by endorsing it, submits 
to all these regulations. 

8. The office for season tickets is opened on the 2lst of 
April, at 42, Prater Strasse, and tickets will be issued from 
this date. 

9. Any ticket used by any other person than that for whom 
it had been issued, will be at once confiscated, and legal pro- 
ceedings will be taken against the holder. 

10. The weekly tickets, with seven coupons, have to be 
used for seven consecutive days, and cost five florins. The 
holder of a weekly ticket may use it either by going on seven 
consecutive days once daily into the Exhibition, or several 
persons may go together, when as many coupons have to be 
taken as persons are admitted on the ticket, until the last 
coupon is used. 

11. The issue of weekly tickets commences on the 2nd of 
May, but the tickets cannot be used for admission until the 
4th of May. 

12. No cards for re-admission will be issued. 

13. The entrance fees are for Sundays and feast days—50 
kreuzers, and on any of the week days 1 florin, O. W. The days 
of the opening, and of the distribution of prizes are, however, 

ted ; on these days the entrance fees are 25 florins. On 
the 2nd and 3rd of May the entrance fees are 5 florins, and 
on the 4th of May, 2 florins. A season ticket for the whole 
time of the Exhibition costs 100 florins for a gentleman, and 
50 florins for a lady. Tickets for ladies, however, are given 
to those gentlemen only who are already holders of season 
tickets. 

14. Tickets for exhibitors are issued to each exhibitor or 
to his representative accepted by the Exhibition authorities, 
according to the regulations of January 27, 1872. 

15. Agents or representatives of exhibitors are accepted, 
however, only by a written request of the latter, and this re- 
quest has to be made through the Commission to which the 
exhibit belongs; only in this case a ticket will be given to 
the representative. he exhibitor is responsible for any im- 
proper use that may be made of the ticket. 

16. Exhibitors, or representatives of exhibitors who are 
not established at Vienna, will receive tickets only for the 
time of their staying at Vienna. 

17. Every single exhibitor of a collective exhibition, is en- 
titled to a ticket, whilst collective firms can claim one ticket 
only, 

18. To workmen or attendants who are actually engaged 
in the Exhibition, monthly tickets are issued for the time of 
their occupation. The price for such a monthly ticket is 
6 florins. 

19. Exhibitors of temporary exhibitions will receive tickets 
only for the time of their temporary exhibitions, 

20. The tickets for the jury, and the experts of the jury, 
are valid from the Ist of May to the last of August. ‘ 

21. The President, the Vice-President, the members of the 
foreign Commissions, as well as the representatives of the 
press, receive honorary tickets. 

22. The necessary number of tickets is given to each 
Foreign Commission for the administrative staff of its de- 
partment. 

23. Also the members of the Imperial Commission, as well 
as the commissions for the exhibitions from the crown- 
counties, if they have taken already season tickets, will be 
provided with honorary tickets. The members of the Com- 





missions for the exhibitions from the crown-counties, re- 
ceive, however, tickets for the time of their staying at Vienna 
only. ‘ 

24. With the exception of the weekly tickets, all other 
tickets have to be received and signed personally at the office 
for the issue of tickets. 

If the holder of a season ticket gives his written’ authori- 
sation, his ticket may be received at the ticket office, 42, 
Prater Strasse, by any person appointed by him. No cards 
are forwarded. 

The General Director, 
FREerHEerk v. ScHwARZ-SENBORN. 





AVELING’S ROAD ROLLER. 

WE illustrate on page 309 a steam road roller constructed 
by Messrs. Aveling and Porter, of Rochester, which has 
for some weeks past—in company with another roller by 
the same makers—been doing excellent work at Vienna, 
rolling the roads in the Prater, and preparing the ap- 
proaches to the Exhibition. This steam road roller is of a 
new pattern, which Messrs. Aveling and Porter have lately 
adopted, and which has been patented by Mr. Aveling. It 
will be seen, on reference to the illustration, that instead of 
the steering wheels being at the back of the firebox, as 
Messrs. Aveling and Porter's former type, they are at the 
leading end, and carry that end of the boiler without the 
intervention of any framing. The machine is, in fact, as 
nearly as possible a traction engine with very broad 
wheels, those at the leading end being placed close together, 
so that they roll the space which would otherwise be left 
between the tracks of the hind wheels. 

The leading wheels are, as will be noticed, made some- 
what conical, and they are mounted on a dead axle of which 
the ends are deflected downwards, so that the wheels are 
brought together at their lower and spread at their upper 
edges. This arrangement enables a strong centre pin, bolted 
to the leading axle, to be carried up between the wheels as 
shown, this centre pin passing through brackets projecting 
from the smokebox. A collar on the pin takes a bearing 
against the lower bracket, and the holes in the latter are 
formed so that the eentre pin can not only rotate freely, 
but can rock to a limited extent, so as to allow the leading 
wheels to adjust themselves to the curve of the road sur- 
face. The outer ends of the leading axle are connected by 
a bow or frame as shown, which serves to receive the steer- 
ing chains, the engine being steered by the driver from the 
footplate. 

At the trailing end the arrangement of the machine is 
similar to that of Messrs. Aveling and Porter’s well-known 
agricultural locomotives, the crankshaft, &c., being sup- 
ported by wrought-iron brackets formed by extending up- 
wards the side plates of the firebox casing. This mode of 
carrying the crankshaft bearings saves much dead weight, 
and substitutes simple rivetted work for brackets bolted to 
the boiler, and it isin fact in many ways such an improve- 
ment on the old system, that, as we mentioned some time 
ago, Messrs. Aveling and Porter are now adopting it for all 
their engines, . 

The steam road roller at Vienna, which forms the special 
subject of this notice, is an excellent piece of work, and 
when its task of rolling the approaches is completed it will 
form one of the exhibits at Messrs. Aveling and Porter's 
stand. As a road roller it performs admirably, as we can 
testify from personal inspection, while the simplicity of its 
construction renders it a decided improvement upon the 
former rollers by the same makers, thoroughly good as 
those rollers have proved themselves to be, The roller at 
Vienna, shown by our illustration, weighs 74 tons; but 
Messrs. Aveling and Porter are making machines of the 
same type of much larger sizes. 





NOTES FROM SOUTH YORKSHIRE. 
SHErrizitp, Wednesday. 
Leeds New Bridge over the Aire.—This structure is rapidly 
nearing completion. It has already been alluded to in these 
notes, but we may now add that we intend on an early 
occasion to illustrate it in full detail. 


Sundry New and Contemplated Engineering Works.—The 
high prices of coal and coke have stimulated in an extra- 
ordinary degree the development of colliery and iron works’ 
enterprises. Lists of these have been given from time to 
time, and there are now these in initial stages: a new colliery 
on Lord Houghton’s estate at Fryston, near Pontefract, 
another sinking being contemplated near the same place b 
the Pontefract Park Trustees; a new pit at Lugwell Roo 
Estate; at Worsboro by the Barrow Steel Company to the 
Silkstone seam, about 390 yards in depth; at Hoyland 
Common ; at Hoyland and under Lord Wharncliffe’s estates 
between Barnsley and Wakefield. At Carlton preparations 
are making for shafts being sunk to the Silkstone bed by 
Mr. Lodge, of the Bloom House Colliery; at Cudworth, Dar- 
field, and Wath, large collieries are being opened out, and 
also one near Rotherham. Near Sheffield several coalfields 
have just been sold, and will be worked as soon as the shafts 
can be sunk. Between Chesterfield and Sheffield several 
pits are in hand. Near Wombwell sinkings are being made 
to the thick coal by Messrs. Mitchell and Bartholomew, and 
a new shaft is to sunk at the Manvers Main Colliery, 
where the production is already 1000 tons perdiem. At and 
near Dronfield new colliery enterprises are exceedingly 

lentiful. At Sheepbridge a new shaft is in progress. At 
ronfield new sickle, scythe, and edge tool works are to be 
carried on by Messrs. Rotherham and Brothers. It is 
rumoured that large iron works on the most extensive scale 
are shortly to be built near Sheffield, so that this town will 





be quite unapproachable in the matter of . 
there being now three works employing 5000 or 6000 mene 
works, and henepes 


and others of 2000 to 3000. At 's Messrs. T. 
Co. have recently greatly enlarged their : 
down new engines and machinery. 


Sheffield Chemical Company (Limited) —This compe, ; 
being formed for the purpose of acquiring the present Works 
Messrs. Hornby and Co., at Attercliffe, Sheffield a of 
building new works on a site five acres in extent at T; “4 
The capital is 50,000/., in 107. shares, and the an 
prepared to guarantee 10 per cent. for three years, “4 
stated that there is a great and growing demand in thi 
district for muriatic, sulphuric, hydrochloric, and other 
acids. 


The Silkstone and Dodworth Coal and I, 

One of the largest undertakings, as to capital, se 
ward hereabouts under the limited liability clauses is the 
Silkstone and Dodworth Coal and Iron Company with e 
capital of 300,002, in 6000 shares of 501. each The 
vendors in this case guarantee not less than 12} per cent 
for the first five years. The directors are Messrs, Benjamin 
Whitworth, James Holden, H. J. Leppoe, E. Armtiags, 
Robert Whitworth, and J. J. Holden, of Manchester, wih 
Mr. W. Hinuiers, of Southport. The company is announced 
to be formed to work the coal mines and properties of the 
old Silkstone Colliery Company, near Barnsley, comprisin 
nearly 1000 acres, or 10,000,000 tons of coal in the Flocktone 
Parkgate, and Silkstone seams. ‘There are six working 
shafts, and appliances for an output of 1500 tons daily, mM 
well as deposits of fireclay, and brick works capable of pro- 
ducing 10,000 bricks per day. Two hundred coke ovens are 
to be erected at a cost of 20,0007., as well as 100 additional 
cottages, blast furnaces for smelting Spanish ores, work- 
shops, &c., &c 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MIpDDLEsBROvVGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on Change at Middlesbrough was larger than usual. This 
was especially noticeable as it was known that most of the 
leading ironmasters of the district were in London attending 
the general annual meeting of the Jron and Steel Institute. 
There was no alteration in the list quotations. As usual 
there was again a pressing demand for pig iron, several 
persons complaining that there were steamers detained in 
the Tees for cargoes. For No. 3 buyers readily give 120s. 
per ton for prompt delivery. There is a general dulness in 
the manufactured iron trade. Certainly there are a few 
inquiries, but orders are scarce. No new transactions are 
spoken of in the North of England. It is well that there is a 
good deal of work on hand or people would soon begin to 
make gloomy forebodings. Some ironmasters are of opinion 
that the present prosperity will meet with a check within the 
next six months. 


The Cleveland Miners.—The Cleveland ironstone miners 
aré working very well at present, but they are stili dissatisfied 
about their wages. It is stated that they intend to bring 
the question before the masters’ association next week. Rep- 
resentatives of the masters and men meeting together on 4 
joint committee for the settling of local disputes, they will 
get to understandeach other better than did before, and 
it is to be hoped that when any wages question crops up it 
will be quickly and amicably disposed of. 

The Strike at the Lime Kilns.—Nothing further has been 
done respecting the strike at the lime kilns in the Weardale 
district. 

The Strike of Moulders at Middlesbrough.—On several 
occasions we have alluded to the strike of iron moulders at 
Hopkins, Gilkes, and Co's. Works, Middlesbrough. A new 
feature has been introduced into the case. The firm have 
lately been endeavouring to obtain men from other districts 
to occupy the places of those on strike. They succeeded in 
getting some men from Glasgow, but they have not been 
able to keep them, Although they signed agreements to 
work as moulders for a stipulated time, some of them have 
left the town. On Monday a mouldér out on strike, namad 
George Socket, was brought before the Middlesbrough 
magistrates charged, under the Criminal Law ey = 
Act, with using violence, with a view to coerce John Me 2 
to leave the employment of Messrs. Hopkins, Gilkes, Pe 
Co. McKay gave evidence, in the course of which he 
that he came to Middlesbrough on the 22nd inst., and on nd 
arrival at the station’ was taken to a public-house, a rs 
had some drink. He was put on board a boat, and ta Tee 
Stockton, where he was put into a railway train for New- 
castle. On arriving in that town he came to his le 
remembering he had broken his contract, walked to My te 
brough to fulfil it. He could not swear that preg 
man who took hold of him on his arrival at = pore 
brough Station. The case. was remanded Bang y- 
There are a few moulders now working at Hopkins, hn it 
Co.’s, but it is thought best, as they leave work eac -_ 
to have them escorted home by the police. Senegal 
tention, and every night they are followed through ¢ waren 
by many hundreds of persons, chiefly working men, ’ 
and children. 

Engineering and Shipbuilding. 
these industries are fairly off for wor' 
on hand at present calling for special comm 

The Coal and Coke Tratles.—The dema: 
coke continues good, but it is not so pressing 
weeks ago, and prices are easicr. 

pentinie nc bern st! Rania! 3° 

Gas in New Zeatanp.—The Wellington (8.2), 
Company has declared a dividend at the rate of 10 per fund, 
annum. The company also added 500/. to its reserve 


and the directors were further enabled to carry 3801, for- 
ward. 
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TELEMETERS. 


Concluded from page 281.) 
We shall sete on to another branch of the 


wij) be observed that the calculations in the 
t instance have been made taking into con- 
sideration the curvature of the earth’s surface ; but 


*¢ we should consider 
— comparatively ca FIG.68 
small portion of the 
earth's surface which ’ 
we have to deal with 
in telemetric mea- 
ents as a plane, 
and the lines perpen- 
dicular to it as pa- 
rallel to one another, 
the matter will be 
considerably simpli 
fied, for if we take 6 
to represent the ob- 
poe angle, and D 
theangle of dip, d the 
distance, and 4 the 
height of the obser- 
vers eye above the 
level of the sea, we 





have 

hoot. (D+ 6)=d. 
That the error incur- 
red within the limits 
of the distance which 
we should have to 
consider would not 
sensibly effect the re- 
sult in determining 
the correct range, 
may be shown as fol- 
lows : 

Take x to repre- 
sent the small arc in 
feet of the earth’s cir- 
cumference to be 
measured, then in 
order to express the c 
sine and cosine of such are also in feet, taking r 
to represent the radius of the earth in feet, and de- 
veloping by Taylor’s series, we have 





Ne ii Meee se gs 
rr (23) (12345) r . 
6 gg EM es © 

r (1.2) r? (1.2.3.4) rt 


In telemetric measurements, even when the 
longest ranges are considered, z must necessarily be 
| small with reference to the earth’s radius ; it 
will be evident, therefore, that we may without 
sensible error neglect all the terms of these series 
after the second, and assume 


sin, 22 1— Le 
6 r? 


x2 
cos. 2=r 1- 
2 r2 


and consequently 





) 


ver. sin. 2= . 
2r 

If we suppose x to represent the arc, m c (Fig. 88), 
nn'the horizontal distance, upon the supposition that 
the earth’s surface is a level plane, which we will 
represent by 7, and am the height of the observer's 
eye above the sea by 4, cd representing the sine, 

and m the ver. sine of the arc z, we have 

h:h+v.sin.2::d: sin. z 


{ 14% *} d=sin. 2. 


Substituting values just found 


(+5, a=( 1- <5)? 
2rh 6 r? 
6r?h—-hat® 
6rh+3rat 
Which may be put under the form 


1 BS rth a 
eis Pypee ewe, § 
( r+6(2)'s) 

Zz 


Taking m to represent 


6(2)\* 
G) 
_ rth 
ts # in 3 rimh 
m Varies inversely with zx, it will be evident that 
bs oem between z and d varies directly with 
in van” (8 already stated) z, even in the long ranges, 
very small with reference to r ; it will therefore 





2 a=d 





be apparent from an inspection of the formula that 
the difference between z and d must be compara- 
tively inconsiderable. It should also be recollected 
that what is required is not so much a knowledge 
of the distance to a foot or a yard, as the elevation 
corresponding to such distance, and this, so far as 
it is made a matter of calculation, is determined 
with reference to what is termed the horizontal 
range, a certain calculated allowance being made 
for the oblique range. 

We shall now for the present close our series of 
articles upon distance measurers, proposing, if pos- 
sible, to resume the subject at some future time. 

In our descriptions we have not as yet touched 
upon the telemeters of the older dates, of which we 
have in our ion a long list, nor have we even 
exhausted the list of modern inventions ; some re- 
lating specially to coast defences we are prevented 
for the present from bringing to notice. With re- 
ference to this matter, we shall only point out that 
by means of the instrument described in our article 
of December 27, 1872, page 431, two observing in- 
struments (one at each end of the vertical base) 
being employed instead of one, the distance of a 
ship at sea can be obtained without any allowance 
or register of the rise and fall of the tide being ne- 
cessary, and as the accuracy also increases with the 
elevation of the point of observation, this instrument 
would appear to be applicable for coast defences. 

In conclusion we have a few general observations 
to make on the subject of which we have been writ- 
ing. It will have been remarked that the working 
principles involved in the construction of all the 
modern telemeters which we have as yet brought to 
notice depend more or less upon some modifica- 
tion of the well known-geodetical problem of the 
measured base and measured base angles. 

The base may be measured on the ground by 
means of a measuring tape, or it may form the base 
line of the instrument employed in observation ; it 
may be taken at the point of observation or it may 
be assumed with reference to the known dimensions 
of a distant object. It may be vertical or hori- 
zontal, constant or variable. 

In order to obtain the angular measurement, the 
fact that a ray of light, or rather the axis of a pencil 
of light proceeding from any given point of a dis- 
tant object will (leaving out of consideration ter- 
restrial refraction) pass through space in a straight 
line, has been utilised. The above fact being ad- 
mitted, it will be evident that if we can deflect such 
ray of light by means of reflection or refraction, in 
the direction of the base line, at the same time as- 
certaining by means of some optical or mechanical 
contrivance the exact amount of deflection, or if 
we can, by some micrometer arrangement, or by 
means of the ingenious contrivance explained in the 
description of V. Paschwatz’s telemeter, measure 
the tangent or cotangent of the vertical or other 
angle of the triangle employed, to a known radius, 
we shall evidently obtain the angular measurement 
required. The angles of the triangle may be vari- 
able or constant, or one may be variable and the 
other constant, but all these cases may be reduced 
so far as radical principles are concerned, to the 
onesimple problem already mentioned, Whether the 
introduction of any other principle of trigonometry 
is possible which shall produce a more practically 
accurate result remains to be seen. 

The principal difficulty we have to contend with is 
(as we stated in the commencement of these articles) 
the extreme minuteness of the differences of the 
measured angles corresponding to sensible dif- 
ferences in the range, and this is owing to the 
great disproportion between the base and the dis- 
tance to be measured ; in addition to this we have 
to encounter terrestrial refraction, spherical and 
chromatic aberration, difficulty of construction, &c., 
and these latter constitute by no means the least 
serious of the difficulties, although they seem to be 
generally ignored in the discussion of telemeters. 

It would appear, at first sight, that the simplest 
way of getting over the first difficulty, namely, the 
minuteness. of the measured angles, would be to 
increase the length of the base by measuring it upon 
the ground, but there are certain objections to this 
plan, which have been already mentioned, and even 
when a base of 20 or 40 y: is obtained the dis- 
proportion between the base and the long ranges is 
still very great, and the differences between the 
consecutive angles, as the distance augments, are 
only in a very slight degree increased. 

If an instrument could be produced which should 
be as portable as a telescope, or nearly so, and 





should give the distance by a single observation 





with an accuracy even equal to that obtained by 
the measured base, it will be evident that such an 
instrument would be a most valuable acquisition ; 
but we shall never arrive at anything of this kin 
without a good deal of painstaking, ventilating of 
the subject, close investigation of optical principles, 
and careful and repea' experiments, Tt we con- 
fine ourselves to making objections to instruments 
of this class, in an off-hand superficial way, and 
then dismissing the subject without further con- 
sideration, we shall certainly never advance beyond 
the old beaten track. 

There are, no doubt, objections to be found to all 
the instruments which have been, as yet, produced, 
and it is probable that this will apply to all future 
inventions. It is a remarkable circumstance that 
a seem always to have the clearest possible 
perception of the objections rs eam to all the 
instruments except the one they have invented 
themselves. 

It seems to be admitted that two of the instru- 
ments we have described will give the distance with 
accuracy, when a staff or pole of known length is 
placed at the extremity of the distance to be 
measured opposite to the point of observation, It 
appears to us that this might be utilised as follows: 

Let two stations be selected at a considerable 
distance apart, as posts for batteries of artillery, 
from which a converging fire may be obtained 
upon some point of the enemy’s position. 

Let two mounted men be sent to the points 
selected (at a gallop if necessary) with observing 
instruments, sextants, or otherwise, one of the two 
carrying the short staff or pole, and the other one 
of the corresponding instruments alluded to, each 
being also accompanied by signalmen and signal 
apparatus; the base between the two selected 
stations will then be obtained by means of the staff 
and the instrument to which it belongs. The base 
angles observed by means of sextants, or otherwise, 
can then be signalled from one station to the other, 
when it will be evident the range from each battery 
can be obtained. 

Although when the base employed does not 
exceed 20 or 40 yards, the disproportion between 
base and range still remains great, and consequently 
differences of observed angles corresponding to 
sensible differences of distance, difficult of apprecia- 
tion ; still, if we can increase the base to 500, 
1000 yards, or even a mile, by employing exact in- 
strumental measurement of the base line, much 
greater accuracy may be attained, 

We shall now conclude by giving the description 
of a very simple instrument, which we think might 
be turned to account in rapid measurements of range 
in combination with observipg instruments of the 
sextant class. 

The instrument is named the ‘ optical square,” 
and the following description of it is extracted from 
Potter's ‘‘ Optics,” Part I. 

‘The optical square is an application of the re- 
flection of two plane mirrors by which a much more 
convenient and expeditious instrument is produced 
to supply the place of the cross used by surveyors 
to determine directions at right angles to each 
other. 


‘‘ The result to be ob- 
tained will be more 
easily understood by ex- 
amining the construc- 
tion of the surveyor’s 
cross staff, as shown in 
the upper figure, where 
ab and cd are grooves 
at right angles to each 
other, sawn into the 
circular head of the 
staff. The staff being 
stuck into the gome, 
the eye on looking 
along the grooves in 
succession sees the ob- 
jects whose directions 
from the centre of the 
cross are at right angles 
to each other. 

‘The inconvenience 

hand delay of first look- 

ing along one of the 

ves and then along 

f the other might be re- 

medied by placing a mirror, a8 mm in the second 
figure, at an angle of 45 deg. with the direction of 








a 





ab, and sunk so far in the head of the staff that 
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the eye looking over the mirror would see in the 
direction a5, and looking into the mirror would 
see in the pe icular direction ¢ d. 

* The optical square is, however, a better instru- 
ment than either of these. The deviation of a ray 
of light reflected by two plane mirrors in a plane 
a usr asees to their intersection equals twice the 
angle between the mirrors; so that if the angle 
between the mirrors is 45 deg., the deviation is a 
right angle. ? 

“ Tf ¢ fand g 4, are two such mirrors of silvered 

ate glass, and the silvering of g 4 be removed 

m its outer half, the objects beyond will be seen 
through this part, at the same time, witha faint re- 
flection of the light coming from the other mirror 
at the surface of the glass, The object in the direc- 
tion of a 4, will seem coinciding with the image of 
an object in a direction, ¢ c, at right angles to a 3, 
given by the two reflections ; and thus the perpen- 

icular to a given direction is determined with 
accuracy and expedition.” 

It will be observed that by means of the instru- 
ments just described (to which a telescope may be 
attached if required), we simply obtain a right 
angle between the base line and a line tending to- 
wards the distant object; but this is a most impor- 
tant matter, as it tends to shorten and simplify the 
operation of finding the range; only one reading 

becomes necessary instead of two, the complica- 
tions introduced by a more elaborate process are 
avoided, and the distance can be obtained by a re- 
ference to a common table of natural tangents. A 
table could be easily prepared in a portable form 
in large type in columns, leaving out the sines, 
cosines, &c. While the battery was coming into 
action, one of the instruments just described, might 
be set up on the flank of the battery from which a 


measured ,base could be most easily laid out, the 
direction of a point at right angles to the line tend- 
ing towards the distant point obtained, and upon 


this point the man carrying the measuring tape should 
be ordered to move. When arrived at the limit of 
the intended measurement, he halts, and is dressed 
on the rectangular line by the assistant at the 
battery, by signal with the arm and hand, the angle 
between the instrument and the distant object is 
then observed by an officer or non-commissioned 
officer appointed for that purpose ; the observation 
may be made with an instrument of the sextant 
class, or, if preferred, by some more accurate in- 
struument mounted ona stand. If the base should 
be taken at 100 yards, the readings from the table 
of tangents would be very simple, for it would 
be only necessary to change the pointing, and this 
might be done in preparing the tables if required. 
For example, the natural tangent of 84 deg. 35’ is 
10.55, &c., the range, 1055 yards. If the base were 
taken at 50 yards, we should only have to divide 
the number found by the tables by 2, or if at 200 
to multiply by 2, &c. 

In working on this system a man might run to 
the battery to communicate the range when it was 
ascertained, or it might be signalled very simply as 
follows : 

A frame of wood divided into four compartments 
being attached to a pole, ten corresponding plates 
with numbers from ] to 9 and one with 0, should 
be made toslide into these compartments ; when the 
range is found the numbers corresponding are placed 
in the frame, which is then elevated upon the pole, 
and may be read from the FIC.90 
battery with a telescope, if grate 
necessary. On level ground, 
and when a converging fire 
from two batteries is re- 
quired, this instrument might 
be placed at some central 
point opposite to the point 
the distance of which ts to 
be obtained; two mounted 
men with the observing instruments, and als® 
measuring tapes mounte on rollers, which should 
be so constructed and arranged that the ta 
could be paid out as they advance, move away right 
and left from the central point at any pace ordered, 
upon points given to them in directions perpen- 
dicular to the line joining the central point with 
the distant point. When arrived at the points 
where the batteries are to take post, they halt, and 
are dressed by signal by the man at the central 
point, who brings each man in turn in coincidence 
with the image of the distant point, or vice 
versd ; the instrument ing on a central pivot, 
a second man should remain at the central point to 


assist in signalling. 





The angles at each station being observed and the 
distance marked by the tape read off, it will be 
evident that the distances may be obtained from a 
table of natural secants, upon the principle already 
"Hf the system of don the ground 

e m ases measured on the groun 
is to be ec ag the base should be made as long 
as practicable, for the accuracy in measurement is 
greatly increased as the disproportion between base 
and distance is diminished ; the arrangements and 
instruments employed should also be as simple as pos- 
sible. When the rectangular system just described 
is adopted, the common tables of secants and tan 
gents may be employed; and so much of these tables 
as might be required for the purpose in hand should 
be arranged in a simple and portable form. It will 
be evident that a reference to such a table, might 
be made very rapidly when the angle was read off, 
and the accuracy would be much greater than we 
could obtain by any mechanical means. 

But there may evidently be cases when the 
measurement of the base on the ground becomes 
impracticable, or for some reason undesirable, or we 
may be in comparatively close contact with the 
enemy. 

Many circumstances will suggest themselves which 
might render the base measured on the ground in- 
a but now that attention is directed to this 
subject there seems to be no reason to despair of 
finding an instrument which will give the range 
without resorting to this expedient. 
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On all hands it is admitted that the increase in the yield 
of our collieries has recently been below that of the fresh de- 
mands it has had to satisfy. In my opinion, an important 
addition can and will be made to their present output ; but 
it is very possible that the time is approaching when any ex- 
tension of we gery Wye in this country will have 
to be regulated, not by the requirements of society for their 

roduce, but by the means our coal mines possess of furnish- 
ing the fuel :equired. 

ft must nt, however, be supposed that the recent very 
rapid rise in the price of coal has to be accepted as present- 
ing any standard by which we can estimate the extent of 
the actual deficiency. As is well known, a very moderate 
shortness in the supply instantly makes itself felt in the 
market, and this shortness happening when almost every 
description-of manufacture was in an unusually active state, 
the effect on the selling value of coal and coke has assumed a 
highly exaggerated form. In like manner, the moment the 
demand falls, or even is expected to fall, a trifle below the 
powers of production of our collieries, we may expect to ex- 
perience a very notable diminution in the price of these com- 
modities. 

My own impression is, that an addition of less than 5 per 
cent. to the quantity of coal raised during the past year, 
would in all probability have sufficed to keep in check the 
exorbitant prices it has commanded in the market; but in 
the mean time our own trade, owing to the magnitude of its 
consumption, bas upon certain occasions been regarded as 
the chief cause of the recent and present scarcity. It will, 
I think, be found on inquiry, that the iron and steel works 
have not, during 1872, used much more than their usual 
proportion of the total output, i. ¢., instead of burning, as in 
former years, 29 to 30 per cent. of the gross produce of the 
collieries, the quantity consumed may have reached 33 per 
cent. of the whole. 

However this may be, it behoves us, after our recent ex- 
perience, to reflect on our ition in the event of a con- 
tinuance or a recurrence of any great competition for so 
essential an element in ouroperations as coal. It is obvious, 
in such a case, that industry will suffer most into which the 
cost of fuel enters most largely. Now, roughly, according to 
the figures in the report of the ‘‘ Royal Commissioners 
rye to inquire into matters relating to coal,” every 
1000 tons raised in this kingdom is di of as follows : 


In paper making and tanning _.... ese 6 
»» smelting copper, lead, tin, and zinc... 8 
»» Water works vie web ovo ove 14 
» breweries and distiileries —_ = 18 
» chemical manufactures ... ose ae 19 
»» railway work eco eve eco ais 20 
» Steam navigation 30 


» articles of clay and glass, and lime-kilns 31 
» textile fabrics—of wool, cotton, silk, flax, 


emi-jate wn eee ove 42 
mining operations eve ose ove 

;, coal exported to foreign countries =... 92 

” purposes, chiefly steam engines 121 

»» domestic use én ‘ eco 172 


»» iron and steel works, inclusive of that 
required for their steam power «- 300 


1000 


Hence it would appear that the iron gre precy ye Iw 
quires for its prosecution as much coal as any two of the 


is regarded as the most important in point ‘ 
of - our ———_ PENS J of money value 
he mere extent of any industri undertaking 

be regarded as being detrimental to the natio ey 
even although it involves the destruction of the vast went 
of coal just mentioned as being set aside for the ironworks of 
the country. The case, however, is material} altered if it 
can be proved that the fuel we employ is ly in ot 
that which is really necessary, and beyond that which 
experience has ved elsewhere can be made to 
An opinion has i 
British iron makers are accountable for a wilful waste of 
national wealth by their reckless expenditure of coal ; indeed, 
only a month or two ago, a minister of the Crown i 

the world from his in Parliament that he had, “ gop. 
versed with an intelligent gentleman connected with the 
iron trade, who had travelled in France and Germany for 
the purpose of comparing the different modes of production 
and manufacture, and no one circumstance struck him 80 
much as the difference between the economical use of coal in 
France and Germany and its wasteful consumption in this 
country.” 

I intend, in the time you have been so good as to place at 
my disposal, to consider how far we have laid ourselves 
to this reflection upon our manufacturing skill and intelli. 
gence. In thus examining the fuel consumed in some of our 
processes, and comparing our position in this respect with 
that of other nations, I propose to avail myself of the 
tunity to offer a few observations on some questions connected 
with the processes themselves, which possess a high degree of 
interest at the present moment. 

The natural starting-point in such an inquiry as that con. 
templated, is the blast furnace, because, whatever the ulti. 
mate product sought for may be, it is the first stp in the 
routine of our operations ; and, secondly, because of the whole 
quantity of fuel required in the iron trade, italone absorbs 
one- half. c 

In the gradual improvement of this very important item 
of the ironmaster’s plant, this country may be said to stand 
without a rival ; indeed, with the single exception of the use 
of the waste gases—no doubt a most valuable discovery— 
every step in the march of amelioration is due to British 
skill. For more than half a century, after Darby succeeded 
in introducing Dudley’s plan of substituting mineral fuel for 
charcoal, the Blast furnace may be said to have remained ina 
stationary position. This was the state of affairs when 
Neilson, 50 years after Darby’s time, enabled us gradually to 

uadruple the make of a furnace, and reduce the consump- 
tion of coal on the ton of iron to less than one-half of its pre- 
vious amount. Some 10 or 16 years ago, and about 30 years 
after the date of Neilson’s hot blast patent, the smelters of 
the North of England, disregarding the failures which had 
accompanied former attempts at enlargement, added by de- 

rees to the height of their furnaces until it was nearly 
doubled. At the same time their attention was directed to 
a further increase in the temperature of the blast employed 
in the operation. These two improvements effected a ~—s 
of fully 35 per cent. of the fuel previously consumed, ai 
each furnace was enabled to run 400 tons, instead of half 
this quantity, per week. ; 

When it is remembered this change was effected in a new 
district where there was not a work much above a dozen 
years old, and thatin an incredibly short space of time about 
40 furnaces were demolished, and others erected, at double 
their cost, it cannot be maintained with any justice that in- 
difference to the economy of fuel is a reproach that can be 
laid at our door. This is rendered more conspicuous by the 
fact that the great outlay in question upon plant was in- 
curred when coke was less than one-third of the price it now 
commands. ‘ 

Reduced into figures, it may safely be stated that with the 

rfect mode of withdrawing and utilising the gases, and the 
improvements in the furnace just mentioned, the present 
ae of pig iron in Cleveland is produced with 3} millions 
of tons of coal less than would have been needed 16 years 
ago. This is es to a saving of 45 per cent. of the 
quantity formerly used. ; : 
With such an amount of success as that just alluded to, it 
is not surprising that furnaces may have been built bey 
those dimensions where further economy in fuel becomes a 

hysical impossibility. In like manner it may be proved, in- 
Feed, there are some of us whe think it has been proved, ~ 
there is a point beyond which it is useless to goin —- 
blast. It is, no doubt, within our reach to study. those laws 
in the laboratory of the chemist, which may be supposed to 
define such limits as those alluded to, but after all, the pro- 
blems they involve are too complicated to render my | 
anything short of an actual appeal to the blast furnace 1 cose 
We are indebted to the enterprise of some of our mem 
that in spite of the great expense attending such oe be 
experiments, this ap has been made, and o ° ee 
wrong to omit acknowledging the services. whic “aM 
Cowper, Charles Cochrane, and Thomas Whitwell have 
dered in the course of these very important eyort | ate 
In order to settle the still contested point as to the ah 
of an excessive amount of heat being iateodnens slog © 
the blast, too much attention cannot be paid in eneanea 
to ascertain the precise mode of action exercised by the 10 
air. This discovery of the hot blast by Neilson, bis view of 
sult of what Dr. Percy styles a “lucky hit.” Int +. 
the invention, I entirely concur; because its au 





. . “772 . : llearn 
* By the kindness of Sir William Fairbairn, Bart., 

that, even at the present unexampled high =e os the 
cost of fuel is only .5d. for spinning 1 lb. 0 vt the yarn. 
worth 14hd—equal to 3.45 per cent. of the — - ating 
To weave 1 Ib. of heavy cotton cloth, the a 4 

also 14}d., coal worth .87d. is consumed—equ nen 
cent. on the value. Thus the total consumptuion Joulated 


i 





largest sources of consumption, and between seven and eight 





times that of textile fabrics, one of which, alone, viz-, cotton, 





spinning and weaving is about 6 — <a cont, 
the cost price of the fuel, would not exceed ? Pe 
sauaaras iture for fuel on rails, estimated, 


is about 25 per cent. of their total cost. 
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: jgations to justify the expectation that 1 cwt. 
ee eat i “Cs stoves coal save 5 ewt. of coke burnt in 
oe. The result is the less to be expected when we 
pe ber that of the heat evolved by the combustion of the 
oad coalin the hot-blast apparatus, not one-third reaches 


itor the introduction of this remarkable discovery we 
nothing to experimental research nor philosophical in- 
oer, it is perhaps equally true that the modes adopted in 
accounting for its most unexpected influence have been 
pearly as unscientific. The refrigerating effect of large 
golume of cold air admitted into hearth of the furnace— 
the higher temperature generally of its contents—a more 
speedy ‘union of incandescent carbon with heated than with 
cold oxygen, and the reduction.of the ore nearer the crucible, 
have n given as explanations of the apparently mys- 
terious action of the hot blast. These various conclusions 
to have beenarrived at without, so far as I can 

jearn, any experimental proof having been given in their 


* you will not regard me as abusing the privilege I 
enjoy of addressing you from this chair, if I venture to give 
my reasons for dissentin from opinions formed by autho- 
rities, who, with the single exception of practical experience, 
have been so much better qualified than myself to explain 
the theory of the hot blast. = 

That the action of heated air is not dependent on any of 
the conditions just enumerated, was, in my judgment, made 
apparent as early as 1834, by facts mentioned by M. Du- 
frenoy. This gentleman, who does not appear to have con- 
tinued the inquiry by the light afforded by his own observa- 
tions, was sent over to this country by the French Govern- 
ment to ascertain whether the accounts given of Neilson’s 
discovery were to be relied on. Duirenoy mentions the cir- 
cumstance that, although there was no exaggeration in the 
statements respecting the use of the hot blast in Scotland, 
its application at Guerche, in France, had not been accom- 
on by any notable advantage. Along with this, we have 
the then admitted fact in this ar that there was never 
realised in Wales, by the use of heated air, much above one- 
half the saving effected in smelting the minerals of Scotland. 
It was also ascertained that in foundry cupolas and in re- 
fineries its use was not productive of any economy worthy of 
the name. 

The explanation, which appears to me sufficient to account 
for the Simnemene which manifest themselves in connexion 
with the use of hot blast, is that it is time, as well as heat, 
which determines the difference of action between it and that 
of cold air. In addition to the heat units contained in the 
blast, and which in effect are capone J equivalent to a similar 
quantity of heat evolved by the combustion of the fuel at the 
tuyeres, there is an increase in the period of exposure of the 
ore to the reducing current of gas, and this it is which, in 
my opinion, accounts for the remainder of the saving. In 
the case of the Guerche ore, 25 ewt. of fuel was able to smelt 
aton of iron, whereas for some ores in England, as for ex- 
ample those of Shropshire, 40 ewt. of coke was needed. The 
ores of both localities are about of the same richness, and 
require for fusion about the same quantity of limestone, cold 
blast being used in each case. I ascribe this difference in the 
results obtained to the circumstance that different ores, as 
has been repeatedly proved, are reducible at very different 
tates of , and in the two instances under consideration, 
that of England was by far the least susceptible of deoxida- 
tion. A necessary consequence of this dissimilarity is that 
the Shropshire ironstone demands a longer exposure to the 
current of reducing gas than that smelted at Guerche. This 
longer exposure is secured by the generation of a larger 
volume of carbonic oxide for every ton of iron made, in other 
words, by the use of more fuel. 
that an equally beneficial effect could be commanded by 
allowing the furnace to drive more slowly ; but experience 
teaches us that no advantage accrues from this mode of 
treatment. The reason of this is, that heat, as well as 
chemical action, is involved in the operation, and if we seek 
to prolong exposure by a diminution in the speed at which 
the heat-intercepting solids pass downwards, the temperature 
of the escaping gases instantly rises and a loss ensues, which 
neutralises, or more than neutralises, the gain due to an in- 
creased duration of exposure. 

An extended period of contact between the reducing gases 
and the ore may be arrived at in another way without inter- 
fering at all with the powers the descending solids of 
intercepting the heat which is being carried forward in the 
contrary direction. To achieve this, all that is required is to 
retain the ys rate of velocity at which the solid ma- 
terials travel downwards, and make the column through 
which they have to pass so much the longer. This was tried 
at Lilleshall, and it is very remarkable that a ton of iron is 

smelted with cold ‘air in furnaces 71 ft. high, with 
exactly the same quantity of fuel as is consumed in furnaces 
shout 20 ft. lower, but fed with hot blast. 

But it may be asked, how the mere heating of the blast 
— the time allowed for reduction and heat interception. 
tot — as follows :—A certain quantity of heat is essential 

y- orkin general purposes of the furnace, which heat, in one 
tnd he with cold blast, is derived exclusively from the fuel, 
© quantity of carbon required to be burnt to afford the 
necessary calorific effect determines the quantity of gas, and 
course determines its velocity upwards. na however, a 
sae of the necessary heat is generated not by combustion 
a in the furnace, but is conveyed into the hearth by 
sast, we have the same calorific power as before, but 
a in a smaller volume of gaseous matter, and the re- 
Suet tower, tt the same time lessens the speed of the 
; tthe gas in the fa EN, TT ENA 
Portion of the 7 - J 
os st of tn eta at 
mate Which it abstracts in small quantities from a larger 
column, Seed of iron oxide contained in the longer 
shorter furnace driven with hot air, each 


Portion of carbonic oxide becomes similarly charged with 


Now, it might be — sh 


then, in the higher furnace fed with cold air, a | 8e4's 


maining longer in contact with 

Now, the inquiry which such an explanation as the fore- 
going prompts, is whether a furnace could have its height so 
increased as to dispense with heating the air altogether, and 
thus save the fuel used in the hot blast apparatus. Approxi- 
mately, two-thirds or three-fourths of the quantity of heat 
contained in the air when at about 900 deg. Fahr., is found 
in the gases as they leave the furnace. If, then, we could so 
arrange matters as to reduce the temperature of these 
to that of the atmosphere, we might diminish the heat 
blast to something like 350 deg. Bahr. It seems pretty cer- 
tain, however, that a large proportion of the heat found in 
the gases is due to chemical action going on so near the top 
oi the furnace, that it is highly fenpeebable much change can 
This means, looking at the 
0 and that cnnplaged in the 

t air stoves, that it will be found advantageous to con- 
tinue to heat the air to something above 800 deg. Fahr. 


(To be continued.) 


oxygen, by passing over fewer — of iron oxide, but re- 
each, 


be effected in the way su ted. 
ice of fuel used in ts Eee 





ON A METHOD OF PREVENTING SHOCKS 
IN REVERSING ROLLING MILLS.* 
By Mr. Jerrm1an Hazan, of Middlesbrough. 


Two years since, the attention of the Institution was first 
called to the serious evils attending the shocks, arising from 
the use of clutches in reversing rolling mills, by Mr. Benjamin 
Walker, of Leeds. In the course of his paper, Mr. Walker 
made the following remarks : 

“Several suggestions had been made for removing this 
sudden shock or blow, but the only instance that he knew of 
actual application was a plan designed by Mr. Charles 
Bladen, and applied to some new mills then in course of erec- 
tion at Jarrow. The plan was to mount the claws of the 
clutches in such a manner that when the running claws 
came in contact with those at rest, they would slightly give 
way, and thus reduce the shock, just as the buffers of a w 
give way on coming in contact with another wagon with 
similar buffers. hile the contrivance lasted, it answered 
the purpose thoroughly, but from its faulty construction it 
adie, Walker proceeded describe th of 

r. er to deseri e system of reversin,; 
by means of a pair of engines without a flywheel, introduced 
by Mr. Ramsbottom, of Crewe, and also the one Jy nape by 
Mr. Frederick Kitson, of Leeds, and which is still in - 
ation at the Monkbridge Iron Works, developed by the 
of which he is a pry ae we 

At our meeting at ——e autumn the systems in- 
vented by Messrs. R. D. Napier, of Glasgow, and Graham 
Stevenson, of Airdrie, were explained to the members of the 
Institute, and thoroughly discussed by them. In the course 
of Mr. Stevenson’s paper Mr. Bladen’s original attempt was 

in ref to in the following words: 

“It has been attempted in some instances to soften the 
engaging stroke of the claw clutch, by attaching cushions 
or rs to the prongs, or by interposing frictional clip 
couplings between the pinions and the fom poe J spindle of 
the rolls, such arrangements being designed to allow of yield- 
ing to the extent of, say, one 20th or‘one 30th of a revolution 
to the blow. A somewhat successful attempt was made in this 
direction by Mr. Bladen, of Jarrow, and I myself,” says Mr. 
Stevenson, “ formerly tried a clutch having the prongs fitted in 
slide boxes with rubber packing which yielded about one 15th 
of arevolution. This plan, however, and every other Sap 
in the same direction have fallen greatly short of affording the 
amount of gradual engaging action necessary to prevent 


ock. 

Having thus briefly recapitulated the various systems of 
improved moving gear which have been introduced to your 
notice, I will now call your attention to a new method of 
affecting the same object. It is extremely simple and easy 
to understand, being, in fact, a device founded upon Mr. 
Bladen’s original idea, which Mr. Walker says, answered the 
purpose thoroughly while it lasted. But I trust, to satisfy 
you, that instead of having to be removed like that, because 
of faulty construction, this plan is so carried out in detail as 
to insure endurance for a very lengthened period. 

It is not the object of the writer to place this system in 
competition with those which have been named, and the great 
merits of which he fully and freely acknowledges. It is merely 
as an alternative scheme that he invites attention to it; that 
is one which may be found applicable in cases where other 
expedients woul be inadmiasib ie, and as peculiarly suitable 
where it is desired to improve existing old fashioned reversing 
gears with minimum loss of time and expense. The application 
of Mr. Ramsbottom’s system under such circumstances would 
evidently involve a complete revolution of engines and gear- 
ing- In the system of both Messrs. Na ier and Stevenson, a 
minimum distance of 5 ft. ‘from inside face to inside face 
of the two loose spur wheels is stated by them to be absolutely 
necessary. 
tion of the requisite apparatus. Now there are many revers- 
ing rolling mills at present at work on the original clutch 
system where that distance is much less than 6 ft., and in such 
cases I am at loss to perceive how either of the aforesaid 
systems can be adapted without completely remodelling the 
foundations, bed plates, and shafts, as well as the spur ent 
ing. In the two ordinary sets of reversing gear at the New- 
port Rolling Mills, Middlesbrough, which are types of what 
is usual in the Cleveland district, the dimension referred to 


creased without forcing the wheels into contact with the 
stonework on either side. The plan of the writer has been 
specially devised for the conversion of such existing reve 

into thoroughly efficient ones, without any fundamen’ 
alteration, and without rendering useless any of the existing 
parts. The plan (see the engravings on page 315) consists 
of the introduction of a loose face between each loose wheel 


* Paper read before the Iron and Steel Institute at their 








meeting held in London, April 29th, 1873. 
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is only 2 ft. 11} in. instead of 5 ft., and could not be in- | pla’ 





and the clutch. These loose wheels are bored out to the 
same diameter, and are carried upon the same portion of 
the loose axle as the spur wheels with which they are in 
contact. Cast in them are recesses corresponding to and 
engaging with the claws of the sliding clutch, instead 
of those claws being made to en as heretofore with 
recesses in, or claws upon the inner faces of the loose 
spur wheels themselves. Each loose face is made in two 
halves firmly bolted , 80 that one or both halves 
may readily be removed and replaced whenever necessary. 

ast in the back of each half of each loose face is a recess or 
pocket into which is firmly seeured an arm or lever composed 
of bars of spring steel, and somewhat resembling one-half of 


5 


an ordinary | spring, such as surmounts the axle-box 
of a locomotive. extremity of the spring arm is held 
in a socket attached to the face of the loose spur wheel 
with which it is in contact. 


In the act oS reresng. Se clutch is thrown to one side 
or to the other, in order to communicate to the shaft upon 
which it slides the motion of either of the loose spur 
wheels with which it engages, and which by means of 
the wheelwork behind them are permanently rotating 
at constant speeds in opposite directions. Precisely the 
lace under the improved » pone | that 
» loo acquires motion, not di from claws, 
solid with the rotating spur wheel, but only as the force 
in the run thereof can be itted to it through the 
two spring arms attached to loose face. These sprin 
arms yield to certain extent just as does the apring amg: 
hook of a locomotive, when it suddenly endeavours to set in 
motion a heavy train. 
In ordinary reversing gears, the momentum of the loose 
spur wheels, the other wheels and shafts connected with 
em, and the heavy flywheel upon one of those shafts, all 
rolling at a considerable velocity, cannot suddenly be checked 
without mischief. On the other hand, the loose shaft with 
the clutch upon it, and the rolls, spindles, and boxes in con- 
nexion with it, cannot be set into rapid motion from a state of 
rest, and this operation repeated several hundreds of times a 
day, without ee beg | By the a of 
e sp as shown, dead weight, which is 
made suddenly to change its state of comparative motion is 
the loose face, the weight whereof is comparatively small, 
and which, being made in preference of cast steel or wrought 
iron, is = calculated to endure for a considerable nai of 


time. if saving of first cost be an object, the 
will be greatly more enduring than the sliding clutch in 
i even if made of cast iron; and in case 


a duplicate in an hour or two. 
weights which are suddenly set in motion from a state 
of rest in this and in an ordinary reversing gear, adapted in 
both cases to a 22-in. plate mill, are as follows, viz.: 





In the improved reversing gear : 
One loose face weighing <a 
ne we eee eee 
In an ordi reversin; $ —_—-— 
ema 
Sliding clutch ... «0. =» ee ae Si 
Fast and loose crabs attached to the end 
ofthe looseaxle .. «. oo. d 122 
But this comparison. hough io in favour sotithe 
ut this compari even to: if 
improved gear does not fully show its advantage. .To:be set 


in motion at each reversing, there are, besides the 6 tons 4 cwt. 
1 qr. above named, the following, viz. : 


tons cwt. qrs. Ib. 

Four cylinders Py a 0 
Seven boxes ... Br 2 2 
Two pinions... eee ove a oe ee 
Three rolls ... eco ~~» we Ss ee 
Total ... 27 10 2 18 


Without taking into account the upper chilled roll, which 
is usually left uncoupled. Now, al h the 6 tons 4 cwt. 
1 qr. in solid contact with the loose axle is set into motion 
suddenly at each reversing, it is generally supposed that the 
soaniaiony amounting to 21 odd tons, acquires motion only 
piece by piece, or by a succession of blows, owing to the 
slackness of fit between the coupling boxes and the spindles 
and the ends of the rolls. F : 
In setting in motion so considerable a weight as 21 tons it 
is obviously better to do it by a series of blows or 
than by asingle one, still all shocks are mischievous and 
only to be to in cases of dire necessity. By intro- 
ducing, as inthe method under consideration, springs be- 
tween the unrelenting flywheel, and pd ang of ultimate 
resistance, every one of these minor s is mitigated, as 
. _ te initial -. gorenes i ae in the 
clutch. portion of a revolution w: spring 
will ‘yield i Shout one-fortieth. Contrary to the opinion 
expressed by Mr. Stevenson, I cannot but regard this as ample, 
ially when I remember the behaviour of pengpia, Fy) 
rere 


Less than that will not suffice for the introduc- | especially 


under the various conditions to which they are s 

have taken numerous diagrams with a view of pooreeiens 
the amount of er absorbed by plates passing Mr A 
rolls, The maximum force I have ever found to 
exerted in rolling an ordinary plate amounted to a load of 
17 tons upon the engi piston moving ab the rete of 72%, 
per minute. This will be found equivalent to 7} tons, exerted 
at the extremities of the two spring arms, or Bg seap apes 


each. The spring arms at their roots are composed 
tos 8f in. wid and 5 in. thick. The total thickness 
of the layers of plates amounts to 14 in., and according to 
the usual formula derived from experience with locomotive 
Springs, Viz. : _ BON 
~ 1188 
here L=safe load in tons. 
me B=breadth of plates in inches. : 
»  T=thickness of plates in sixteenths of an inch. 


Moy areas ae us lovomtotive oprings ordinarily are, even 
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BEAM PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH IRON WORKS. 
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when subjected to the maximum strain which can ever come 
upon them in rolling. Should, however, the spring arms 
have failed to impart their motion to the sliding clutch and 
loose axle, after having yielded as much as they are capable of, 
as might conceivably be the case if a stop occurred at 
the rolls; then certain projections upon them would come 
in contact with safety claws secured, as shown,'to the arms 
of the loose wheels. This prevents any change which 
might otherwise arise from of the spring arms, or 
from their being drawn out of their sockets at their ex- 
tremities. If the loose faces come in contact with the safety 
claws as described, they become solidly united to the loose 
wheels, and in such cases the reversing gear becomes, for the 
moment, similar to the original ones now in common use. In 
the case of the amaller loose wheel, it is necessary to carry 
out brackets beyond the diameter of the wheel to engage 
the ends of the spring arms in contact with it in order to 
obtain a sufficient length for elasticity, and in order to make 
the same duplicates _ to either wheel. The spring 
arms with brackets might, in this case, be sometimes found to 
interfere with the outer carriage of the flywheel shaft support- 
ing the middle pinion, If it should be inadmissible to work 
that pinion over neck, the yo ay be got over by 
simply moving the carriage ‘a little further from the pinion, 
and ‘allowin the spring arm to work in the s between, 
close up to the naked fiywheel shaft. e reversing 
which I have now described is not yet in practical opera- 
tion, but it is intended shortly to test it at the Newport 
Rolling Mills. The model which is before you is, however, 
uite sufficient to illustrate its action. Upon the end of 
loose shaft a flywheel is keyed to represent the inertia 
of the train of rolls. It will be seen that the loose shaft 
with the flywheel thereon can be set in rapid motion from a 
state of rest and with great suddenness, without any appre- 
ciable shock. Were it not for the spring arms a smart blow 
would be audible throughout the room every time the clutch 
was thrown in under similar circumstances. It is perha 
worthy of remark that this reversing gear and that of Mr. 
Napier are the only modern im ts in that direction, 
which admit of Selng operated by lovers worked together 
by manual power, that is without the intervention of steam 
or hydraulic apparatus. 





: ZB ZF Zé 4 
The total cost of the new parts necessary for altering an 
existing ordinary reversing gear to the plan here advocated 
is as follows, taking present prices of material and labour. 
tons cwt. 
Two loose faces weighing we 8 0 
Six brackets for engaging ends 
of springs eve ove son 7 a 
Total eve 4 6 
2 s. 
Of castings, at say 107. per ton 42 
Bolts and wrought iron work, say 5 cwt. 
at 56s. ... one eas eee oe 4 
Four spring arms, 1 ton, at say 40s. per 
ewt. ... os ooo 40 


Fittings, turnings, &c., say... 83 00 


Total 129 10 0 
If the lower faces be made of cast steel or wrought iron, 
instead of cast iron, as just estimated, a proportionate addi- 
tion to the cost will be incurred. 
There would be a still further ogee in cases where the 
gear to be altered was less favourably arranged than here 


oe, . 
ut it is, perhaps, unnecessary, to complicate our estimate 
with items for contin ies which might or might not arise, 
and if they did, woul vary in each case. 

I have now only to add that Ihave not patented this 
improvement, and if any of the members of this institution 
think it of value, they are welcome to make what use of it 
they please, and if I can assist with any further information 
it will afford me great pleasure to give it. 


d. 
0 
0 
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10 
0 
0 





Batpwis Locomotive Worxs—These somewhat cele- 
brated Philadelphia works have passed from the control of Mr. 
Matthew Baird, the head of the late firm of M. Baird and 
Co., into the exclusive i 





PUMPING ENGINE. 

WE illustrate, above, a small, non-condensing beam 
pumping engine constructed a few months ago by Messrs. 
John and Henry Gwynne, of the Hammersmith [ron Works, 
Hammersmith, for pumping from a well 100 ft. in depth. 
The engine has a steam cylinder 20 in. in diameter wi 
2 ft. 6 in. stroke, and the piston rod is carried through the 
bottom of the cylinder and attached to a balance-weight 
(about half a ton) employed to counterbalance the weight 
of the pum &e. ; 

The beam DB tt 6 in. long, and is composed of two ¢ ia. 
wrougLt iron plates stayed together at intervals. The con- 
necting rod is 4 ft. 2 in. long between centres, and is 
attached to the beam between the pump rods and the main 
centres. The crank has a throw of 8} in. ae 

The pump, which is carried on a girder 25 ft. from be 
bottom of the well, is of the bucket and plunger class, 
barrel being 16 in. and tle plunger 11} in. in diameter. 
The stroke of the pump is the same as that of the ya 
cylinder, viz., 2 ft. 6 in. A large air-vessel is placed al ~ 
the retaining valve of the pump, and the latter delivers , 
water through a rising main 9 in. in diameter. 
the engine is of a very convenient type, which 
vantageously employed in many situations. 


may be ad- 








Tae Arian Lixe.—The Allan line of steamers has —_— 
from the Canadian Government an annual nally se 
dollars, payable quarterly. For this the Al = 

a weekly mail 52 times each way to and 
or Montreal during the open ae poe of the St. on 
or between Liverpool and Portland during the a sensor 
with vessels no smaller or less powerful than the scre wi m4 


Portland 
The contract runs from A 1, 
year’s notice is to be given thea’ 
of the contract. 
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REVERSING GEAR FOR 22-Iy. 


DESIGNED BY MR. JEREMIAH HEAD, NEWPORT IRON WORKS, MIDDLESBROUGH - ON- TEES, 


(For Description, see Page $14.) 
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Torxism Rattways.—A railwa 
— y has been nearly completed 
fhe idzianople. A fine iron bridge has been oon sors 


itza river for 


the pyres of this line. The directors 


and have e a trial tri i 
1 rip over the whole line 
fom the Stamboul tensions ‘i Serkedje-Iekelessi, direct to 


Adrianople, 





& distance of about 160 miles. 
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ST COOSE CRABS 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.izsprover, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance on 
*Change at Middlesbrough was much than it has 
been for several weeks past. In addition to many strangers 
from the chief iron-making districts in the coun’ there 
were a number of foreigners who had been attending the 
meeting of the Iron and Steel Institute in London last week. 
But although the attendance was so large the amount of 
business actually transacted was small. The demand for iron 
is great, but this continual report of pressing demand is 
rather misleading. Those who are demanding iron are not 
buyers coming into the open market and willing to pay the 
ruling prices, but they are people who, having made con- 
tracts some time ago, are urging the makers to deliver 
promptly. New orders of any magnitude are scarce, buyers 
contenting themselves to purchase only what they,want for 
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ROUGHING ROLLE. 


immediate use. The brane for No. 3 is still about 120s- 
per ton. There is nothing new in connexion with the manu- 
factured iron trade. 


The Cleveland Ir ters’ Returns.—The Cleveland Iron- 
masters’ Association have issued their monthly returns, from 
which it appears that out of 135 blast furnaces there are 127 
in operation. There are 20 new furnaces in course of erec- 
tion, the majority of which are in the Middlesbrough district. 
During the month of April the quantity of pig iron made 
was 165,007 tons, being an increase of 1599 tons, upon the 
same time last year. ‘lhe makers’ stocks are reduced to the 
insignificant quantity of 22,592 tons. 

The Strike at the Limestone Quarries.—The quarrymen are 
still on strike. A mass meeting of the men has been held at 
Frosterley, and resolutions approving of the course adopted, 
and expressing a determination to continue on strike until 
these demands have been met, have been adopted. 

Another Application for an Advance.—The blacksmiths, 
moulders, fitters, and pattern makers employed at Messrs. 
Bolekow, Vaughan, and Co.’s Works, Middlesbrough, have 
given notice for an advance of 10 per cent. 

Boiler losion at South Stockton ——On Sunday night 
one of the boilers at Messrs. Whitwell’s blast furnaces, South 
Stockton, exploded, and caused damage to the amount of 




















PLATE MILL. 

















several thousands of pounds. One man was killed, and the 
tubing which conveys the blast to the furnaces was blown 
down. The furnaces are laid idle. Fortunately the explo- 
sion did not take place until after the tapping. It appears 
that the boilers had been repaired, and it is believed that a 
“seam rip” had commen in the boiler} which exploded, 
and had gone on until it was unable to bear the usual pres- 
sure. 


The Cleveland Miners and their Wages.—Yesterday a 
conference was held, at Middlesbrough, between the Cleve- 
land e Owners’ Association and representatives of the 
Cleveland Miners’ Association. In accordance with our state- 

“ment of last week the men asked for an advance of 2d. per 
ton. A long discussion ensued, and ultimately the masters 
refused to grant the advance on the ground that during the 
year the men had received advances which in the aggregate 
amounted to 47 per cent. The masters were of opinion that 











the miners’ wages were now on a par with the rate paid for 
other labour in the dis- 
trict. Up to the present 
time the men have not 
intimated what they in- 
tend to do under the cir- 
cumstances. One thing is 
tolerably certain. Should 
ntact a systematic restriction 

& of output be adopted ~ f 
the men to force an ad- 
vance, many of the mine 
owners will close their 
mines altogether. 
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FINISHING ROLLS. 








TrLe@RaMs ty New Soutn Waxss.—The Legislative As- 
sembly of New South Wales has passed a resolution recom- 
mending a reduction of the price of telegraphic m 
in the colony to a uniform rate of 1s. per ten words, and 1d. 
for each additional word. 





Fast Steam Launcues.—In writing a few weeks con- 
cerning the fast steam launches, constructed by Messrs. 
John I. Thorneycroft and Co., of Church Wharf, Chiswick, 


we mentioned that this firm bad then in progress two small 
boats only 80 ft. long by 5 ft. 6in. beam, and about 14 in. 
draught of water, which were intended to attain a = 
under steam of 10 miles per hour. Since then one of 
boats—the “Cygnet,” constructed for Sir R. Palmer—has 
been tried with results which more than justified the builders’ 
predictions. On the first two runs made over the measured 
mile, with and inst the tide, the speeds weré 11.11 and 
10.47 miles respectively, the mean speed being thus 10.79 miles 
per hour. On the second trial the results were still better, the 

eds being 12.63 and 9.86 miles, gine a mean speed of 
11.24-miles per hour. The draught of water during the 
trials was 16 in. aft, and 12 in. amidshi For so small a 
craft the results, which we have recorded, are most remark- 
able, and Messrs. Thorneycroft and Co. are decidedly to be 
congratulated on the success which has attended their efforts 
to introduce small high-speed steam launches. 
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THE VIENNA UNIVERSAL EXHIBITION. 
THE BRITISH COMMISSION. 

We have had occasion*® to refer to the miserable 
parsimony displayed by the Government in- making 
@ grant al cal 6000/. towards the expenses incurred 
by the British Commission in transacting the business 
necessary towards the representation of this country 
at Vienna. It has been a source of great satisfac- 
tion to ourselves, to notice that the article to which 
we refer has been reproduced in many journals and 
in many languages, for it is well that the whole 
world should know that the magnificent success 
which has been achieved by the British Commission 
is in no measure due to Government aid, but wholly 
to private = and liberality. The disgrace 
inflicted upon the country by the Government in 
granting a sum scarcely sufficient to pay for the 
stationary and postage-stamps has been effaced by 
munificence of one of the commissioners — Sir 
Richard Wallace—who himself has borne the larger 
proportion of the expenses. 

But it is satisfactory to turn from a consideration 
of the narrow escape of this country from the 
ignominy which the Government would have will- 
ingly permitted it to suffer, to a review of the re- 
sults effected by the Commission, which has through- 
out acted with determination, not only of overcom- 
ing every difficulty, but of doing more or doing 
better than any of the other of the foreign commis- 
sions at Vienna, Only those, who, like ourselves, 
are acquainted with the almost overwhelming diffi- 
culties that had to be overcome, who have known 
the admirable organisation adopted, and watched 
the untiring patience, and the constant labour of 
the limited working staff of the Commission, can 
fully appreciate the value of the results obtained, 
or be in a position to accord the full degree of merit 
they deserve. The thanks of the country are in- 
deed due to the Commission and its staff, and they 
are, at least, worthy of as much credit as the Govern- 
ment has been deserving of reproach. We know 
that all British exhibitors will confirm what we say, 
for each has had evidence of its truth, and not one 
can have a word of anything but praise for the 
efforts made, and for the success achieved. 

As we said just now, to Sir Richard Wallace 

ial thanks are due, for though the other mem- 
bers of the Commission, following the example set 
by the Royal President, afforded considerable aid, 
Sir Ric Wallace has taken upon himself by far 
the heaviest burden. Besides the large sums actually 
bestowed towards general expenses, the cost of 
transport as well as the insurance of the fine-art 
collection have been undertaken by him. 

One of the most striking successes achieved by 
the Commission, or rather # its staff, is the official 
catalogue of exhibits, on sale before the Austrian 
general catalogue was printed, and so far as we 
may judge, before any of the other sections had 
begun to think about catalogues at all. Late on Satur- 
day afternoon, April 26, the catalogue of the British 
section was completed, and some thousands were 
despatched the same night by passenger train to 
Vienna, where they were on sale at the Exhibition 
the following Wednesday—the day before the open- 
ing—at a very low price, the charge made to ex- 
hibitors being rather less than a shilling, and to the 
general public twice that sum. That the price 
eharged is not at all im proportion to the actual 
value of the book, a brief inspection will at once 
show. 

The catalogue is larger than those to which pre- 
vious exhibitions have accustomed us, and contains 
153 pages, besides a mumber of excellent and valu- 
able illustrations. The first of these illustrations is 
a large and well-executed map of Vienna and its 
environs, and this is followed by an engraving show- 
ing the interior of the Rotunda of the Industry 
Palace. Amongst the other illustrations are draw- 
ings of the British Commission building, of the 
workmen's dwellings, the medals to be awarded to 
the exhibitors, and the locomotive cooking appliance 
made for the workmen cf this section. The litho- 

hed plans are quite numerous, being, first, a 
lock plan toa scale of the Industry Palace, 
aunexes, and pavilions, with each of the different 
sections coloured, so that their locations and nation- 
alities are seen ata glance, This map is extremely 
well executed, and: very correct. Second, we have 
& plan upon a larger scale of that part of the in- 
dustrial buildings devoted to Great Britain and. the 
colonies ; third, a coloured plan of the Fine Arts 
courts and galleries; fourth, a section through the 


* Vide Bpetnennine, vol; xiv., page 275. 





Rotunda ; fifth, a ground plan of the same, and a 
diagram giving the comparative sizes of the Ro- 
tunda, the London International Exhibition of 1862, 
St. Peter’s, at Rome, and our own St. Paul’s. The 
section of the Rotunda, was taken from the illustra- 
tion in our journal (see ante, page 261), and is ex- 
tremely well executed, almost as well indeed as the 
original which we published. , 

The letterpress of the catalogue is as useful and 
complete as the illustrations are. Commencing 
with the list of committees, officers, proprietors of 
fine art exhibits, and details of prize medals, it pro- 
ceeds with a complete list of the Austrian classifica- 
tion of exhibits, and the alphabetical list of ex- 
hibitors, with their corresponding groups. Follow- 
ing this, the names of exhibitors, and the particulars 
of exhibits, are given under their respective classes, 
and this is succeeded by the index to fine-art con- 
tributors, Finally, there is a classified dictionary 
of objects, with the names of the exhibitors. The 
whole catalogue is well printed, upon good paper, 
and forms a striking contrast to the Austrian official 
catalogue, which we shall take an early opportunity 
of noticing. 

Another and very important aid which the British 
Commission has rendered to the exhibitors they re- 
present is a complete translation of the tariff of the 
Austrian] import duties imposed upon the chief 
articles of British commerce and manufacture, ar- 
ranged in groups in accordance with those classified 
in the Exhibition. This will be found of immense 
value to English exhibitors, whose objects, how- 
ever, are not, of course, subjected to any duty, as 
they lie in the Exhibition as goods ina bonded 
warehouse. 

We alluded just now to the special building or 
pavilion belonging to the British Commission, and 
which has been erected by them. It is a handsome 
structure, adjacent to that part of the Industry 
Palace devoted to English exhibits, and is the 
special pavilion of the Prince of Wales. It contains a 
very fine reading room, in which the example set by 
ENGINEERING has been followed, and the tables are 
already provided with all the English newspapers of 
importance. This room and the billiard saloon form 
a part of the suite of apartments contained in the 
pavilion, but are destined for the use of English 
exhibitors, and will prove .of immense service to 
them. It must not be forgotten that no other 
section enjoys this special advantage. 

The British exhibitors at Vienna are compara- 
tively few in number, and they occupy but little of 
the vast area of the building; but we have no 
hesitation in saying that, with the exception of 
course of the Austrian Executive, the English Com- 
mission have worked harder, have had more diffi- 
culties to fight against, and have obtained more 
perfect results than any other commission that has 
now a footing on the Prater. 





THE UNITED STATES SECTION. 

THE space in the Vienna Universal Exhibition, 
which is devoted to the exhibits of the United 
States of America, is situated at the extreme end of 
the building, and consists of a south-western tran- 
sept, about one-third of the end transept on the 
northern side, and so much of the nave as corre- 
— to the width of the transept; these, with 

e adjoining garden court on the south side, which 
has been covered in, comprise the whole of the 
United States ce in the Industry Palace. In 
the Machinery Hall, the extreme western end has 
also been devoted to America, and in addition there 
are two independent buildings, which are situated 
between the Machinery Hall and the western Agri- 
cultural Hall; both are wooden structures, one 
50 ft, wide by 200 ft. long, intended for agricultural 
exhibits, and a smaller building, 50 ft. wide by 
100 ft. long. Altogether then, the space allotted 
to the United States amounts to about 70,000 
square feet divided, as follows : 





square feet 
Ind Palace... ove ove one . 
Covered Garden Court... ow e» 27,000 
Machinery Hall ... ote ove ow I 
Agricultural Hall eve on 10,000 
Additional Hall ... oh ooo 6,000 
70,000 


On the lst of May little, if any, of the section 
was fit for exhibition, and some weeks indeed must 
elapse before the workmen will have finished, and 
the exhibits will have been placed in order. Some 
things, of course,? are in position, and more lie un- 
packed within the building, whilst outside there are 





still many cases to be brought in. Still’ every day 


brings its marked changes, and in reading this ang 
other articles, it must be borne in mind that be. 
tween the date of writing and of publication great 
progress is made, 

But it must be freely admitted that the Unite 
States, as represented at Vienna, was, on the lst of 
May, among the most backward of the sections, t 
is worth while explaining why this exceptional delay 
occurred. In the first place the United States 
Government displayed considerable indifference jp 
the matter of the Exhibition, and showed an incling. 
tion to throw the whole of the labour and expense of 
representing the country upon intending exhibitors 
themselves. These, in their turn, receiving no en- 
couragement from the Government, and knowing 
from past experience how costly a matter contri. 
buting to European exhibitions is, hesitated to take 
any action. Up till the close of last October, 
nothing practical had been done. Generai Van 
Buren had, it is true, been appointed as a chief 
commissioner, but the United States’ Government 
had not given any indication of their intention to 
render assistance to exhibitors. In October, General 
Van Buren made arrangements with Mr. Thomas 
R. Pickering, a well-known American engineer, 
who had gained considerable experience during 
the Paris Exhibition, to interest himself, and to 
create, if possible, a more active interest in the 
forthcoming Exhibition among manufacturers. This 
gentleman was officially appointed at the end of 
last October, and the number of American ex- 
hibitors (over 700) who are to-day represented at 
Vienna, speak*for the success which attended Mr. 
Pickering’s efforts. Indeed, it is scarcely too much 
to say, that had it not been for his exertions, the 
American representation would have been quite in- 
significant. As a necessary consequence, however, 
of this work having been done by one individual, 
it follows that the bulk of the exhibits have been 
sent from the immediate district in which Mr. Picker- 
ing was able to exert the greatest influence on 
manufacturers. 

For more than three months later the question 
remained a very uncertain one, for although a 
Government grant was warmly advocated in No- 
vember, it remained problematical for some time 
whether any subsidy at all would be made. After 
considerable delay the sum of 200,000 dollars was 
granted, this sum being a compromise between the 
larger amount of 300,000 dollars demanded on the 
oné hand, and 100,000 dollars recommended on the 
other. 

However, it was not until February that the 
grant was finally made, and had not Mr. Pickering 
already obtained the conditional promises of various 
manufacturers to exhibit, the time available would 
have been tooshort. Once decided, however, every 
effort was made to press matters forward to the ut- 
most, and the American Commission would have 
gained the greatest credit for their energy and dili- 
gence, had not the recent exposure thrown such 
discredit upon them, We have no wish, nor indeed 
is it our province, to criticise the doings of General 
Van Buren and some of his staff, but it is disgraceful 
that they could have allowed even suspicion to have 
fallen upon them. It appears, however, to be unfor- 
tunately true, and the United States Governmentact- 
ing with praiseworthy promptitude, suspended, three 
days before the opening of the Exhibition, General 
Van Buren and the majority of persons forming the 
Commission, appointing at the same time atemporary 
staff, which should act until the charge broug t for- 
ward had been substantiated or refuted. It is very 
certain that had each member of the original Com- 
mission performed his duty, this sudden suspension 
would have produced the most disastrous results in 
the United States department, but as fortunately 
the active management has devolved upon one > 
two men upon whom no suspicion could light, an 
as these gentlemen continued at their posts, 00 
serious delay was incurred. The new Chief Com- 
missioner appointed is a Colonel Cannon, and we 
hear high praise bestowed upon the new omg ie 
That the United States section is so far behind~ 
hand therefore, ceases to be a matter of wonder ; on 
the contrary, there is room for surprise that 80 
large a number of exhibitors have come forward, an 
that matters are so well advanced. P 
On the 1st of May the condition of the — 
occupied by the United States was screened from 
view by two large barricades formed of . 
cases, which, stretching across the transept, ¥ 
covered with cloth, while upon them were P 
heterogenous’ riass’ of exhibits; whith, oe id 
made a good show for the day of opéning, 
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the chaosbeyond. In the Machinery Hall allattempt 
at completion being useless, it was wisely aban- 
doned, the wholeavailable force being thrown for the 
last two days into the nave of the Industry Palace. 
The covered garden court was not even finished, 
qhile few of the exhibits were in place in the de- 
tached Agricultural Hall belonging to the section. 
Progress, is however, being rapidly made, and in 
three weeks at the latest all in should be in good 
order, and all the machinery in motion. The United 
States section of the Machinery Hall will be re- 
markable on account of an absence of steam en- 
gines. True there are four engines, but these can 
scarcely be regarded as exhibits ;_ they are rather 
necessary appliances for the machinery in motion. 
Of these engines two small ones stand, one in each 
side aisle of the hall, one in the northern side of 
the main body of the hall, to drive the machine 
tools, whilst the fourth, a large horizontal engine, is 
on the southern side, and will work the wood-work- 
ing machinery. : 

It had been hoped that some large engines of the 
Corliss type would have been exhibited, but this 
was found impossible. The horizontal engine, before 
mentioned, is but a small one, with a cylinder 12 in. 
in diameter and 24 in. stroke, and it is only remark- 
able for the rapidity with which it was constructed, 
It was built at the Norwalk Iron Works, South 
Norwalk, Connecticut, in less than three weeks, 
the iron of which it was made having been lying in 
pigs at the works twenty days before the vessel, 
placed by the Government at the disposal of the 
exhibitors, quitted Brooklyn Navy Yard. The steam 
for working the four engines in this section is ob- 
tained from an ordinary horizontal tubular boiler, 
made by Messrs. Pitkin Brothers, of Hartford, 
Connecticut, and was sent over by them, not in any 
sense as an exhibit, but simply to help towards 
maintaining the credit of the section. 

It will be seen from what we have said above, 
that the mechanical exhibits in the hall may be 
divided broadly into four groups, light machinery 
being in the north and south aisles, and in the 
centre of the hall machine tools on the one hand, 
and wood-working machmery on the other. Close 
by, at the extreme end of the hall, there is a great 
exhibit of Fairbanks* weighing machines, the largest 
having a capacity of 30 tons, whilst others (there 
are about thirty in all) range from 4 or 5 tons down 
to the smallest sizes made, 

The United States section is exceptional in having 
erected shafting in the side aisles. This shafting, 
as well as that for the wood-working machines, has 
been supplied by Messrs, Jones and Laughlin, of 
Pittsburgh, the shafting supplied in the Exhibi- 
tion not being suitable for the light tools and the 
wood-working machines. Messrs. Jones and Laugh- 
lin's shafting is rolled cold and afterwards straight- 
ened. Specimens of this shafting, as well as 
examples of pulleys, hangers, special castings for 
agricultural implements, &c., are shown by these 
manufacturers, close beside a stand of the Ramapo 
Wheel Works, of New York. This is in the north 
aisle, where are also the Woodbury Brush Machine, 
acircular loom, and other textile machines, some 
pumps, and several smaller exhibits. In the south 
aisle the most interesting exhibit will be a series of 
machines for making shoes; these machines, of 
which there will be about twenty, are sent, like 
most of the exhibits in this section, from New Eng- 
land. Some printing and stereotyping machines 
will, with others of minor interest, fill the re- 
mainder of the available space in this aisle. 

Conspicuous in the main part of the hall are the 
exhibits of Messrs. Sellers and Co., Philadelphia. 
Amongst them we may mention in this general 
notice a mechanical puddling plant, rolling mill 
housings, a slotting machine, a lathe, planing 
machine, and a 6501b. steam hammer. Messrs. 
Pratt and Whitney, of Hartford, Connecticut, show 

© sets of special tools, sixteen in all, and designed 
tome for sewing machine manufacture, and others 
for the production of guns, &e. 

Messrs. Stiles and Parker, of Middleton, Con- 
necticut, exhibit presses of different kinds for 
brane and stamping metals, embossing, &c. Close 
| hp ttge milling and screwing machines, ex- 

ited by the Brown and Sharpe Manufacturing 
Company of Provide =. 

pany of Providence, Rhode Island, ‘This com- 

red also show a work-bench, which like most of the 

oy a in this section merit, and will receive 

Darlin 8 4 special and illustrated notice. Messrs. 

Ta aps n, and Sharpe, who are the standard 

vt Measuring instruments in the United 

will show a fine collection of their speciality. 





This, with perhaps one or two unimportant excep- 
tions, completes the number of machine tools, The 
wood-working machines, which are also in the 
centre of the hall, but on the southern side, are 
uite numerous and important. Messrs. Richards, 
ndon, and Kelley, of Philadelphia, exhibit only 
one tool, a hand saw of excellent design. Messrs, 
Rogers and Co. have a good selection of wood- 
working tools, including planing and matching, 
tenoning and mortising machines. Messrs. Whit- 
ney, of Winchendon, Massachusetts, exhibit five 
wood-working tools,-similar to those shown by 
them in the Paris Exhibition ; but they have besides 
an interesting series of pail-making machines, 
Messrs. A. J. Fay and Co. also contribute five 
wood-working machines ; as does Mr. Ball, of Cin. 
cinnati. A Roots blower, a woollen loom from 
New England, and a few more, of which the traces 
are hardly yet visible, fill the space allotted to the 
United States in the Machinery Hall. 

In the covered garden court, which by the way 
is an elegant structure, although of the plainest and 
simplest construction, will be exhibited in due time 
a large number of small labour-saving machines. 
Amongst these, it is hardly hardly necessary to say 
that sewing machines preponderate. The leading 
makers, indeed, wish apparently to turn this hall 
into a depét for their wares; thus for the Wilson 
sewing machine 2000 sq. ft. are allotted, for the 
Singer 1000 sq. ft., and for the Howe 600 sq. ft. 
The other makers follow at a respectful distance, 
some of them being contented with only 6 sq. ft. 
In this same hall Nathan and Dreyfus, of New York, 
exhibit specimens of lubricators, and pumps of all 
classes will oecupy most of the space which the 
sewing machines have not absorbed. We may also 
mention an interesting exhibit contributed by Mr. 
Pickering himself, and consisting of blocks of sand- 
stone quarried from a great depth, and impressed 
with the imprint of some primitive monster. 

In the Agricultural Hall, entirely devoted to the 
United States, there are established some finely- 
finished specimens of American reapers, and other 
similar implements ; the extent of the hall is, we 
imagine, greater than the requirements will demand, 
and at present the emptiness appears greater for the 
presence of the exhibits just named. Of the hall 
itself, we may say, in passing, that it is rough in con- 
struction, and yet rougher in decoration. It remains 
now only to mention the smaller independent halls, 
in which will be shown, principally, street cars. 
One of the chief features will be unfortunately ab- 
sent. It was hoped, and in fact arrangements were 
completed, for the exhibition of some Pullman 
palace cars, fitted with the Westinghouse air brake. 
Circumstances, however, prevented the arrange- 
ments from being carried out. 

Altogether, we believe that the United States 
will be tolerably represented at Vienna, bearing 
in mind the fact that all action was delayed by the 
Government beyond all reasonable limits, that an 
unfortunate choice of Commissioners was made, 
and finally, though most important, that the people 
of the United States, contemplating a grand exhi- 
bition of their own a few years hence, which shall 
far outstrip all that has yet been done, are naturally 
reserving themselves for that great national event. 








Tue Institution or Crvii Excrnerrs.—At the meeting 
of this Society on Tuesday, the 6th of May, 1873, Mr. 
Hawksley, President, in the chair, the following twenty-two 
gentlemen, having been balloted for, were declared to be duly 
elected associates of the Institution, viz., Messrs. Francis 
Henry Ashhurst, Stud. Inst. C.E., assistant engineer, P.W.D., 
India; William Temple Bourne, Bristol; Peter John Bruff, 
ex-engineer, P.W.D., India; Thomas Alfred Bulkley, chief 
engineer to Government, Victoria, British Columbia; Wm. 
Lundy Crawford, Swansea; Thomas Charles Ellis, Stud. 
Inst. C.E., resident engineer, Keighley Water Works; 
Richard Gervase Elwes, ex-engineer, P.W.D., India; Ed- 
ward Field, Adelphi; Archibald Henry Ford, Portsmouth ; 
Lieut.-Colonel Henry William Gulliver, R.E., superintend- 
ing engineer, Irrigation Branch, P.W.D., Punjab; Messrs. 
Samuel Harpur, engineer and surveyor to the Merthyr Tydvil 
Local Board; Lindsay Heath, Stud. Inst. C.E., assistant en- 
gineer, P.W.D., India; John Kyle, Glasgow ; Edward James 
Lynch, Rio de Janeiro; Robert Knox MacBride, superin- 
tending officer, P.W.D., Ceylon; Francis Dawson Mitchell, 
Gampola, Ceylon; Charles Prouse, jun., Upper Clapton; 
Alfred Ewald Schmid, Buckingham Palace-road; John 
Smith Sworder, stamping department, Somerset House; 
John Lewis Felix Target, Maida Vale; Thomas Vernon, 
Liverpool; and Oliver York, Maidstone. It was announ 


that the Council, acting under the provisions of the bye- laws, 
had transferred Messrs. Isaac Lowthian Bell, Arthur Samuel 
Hamand, and Anthony Henry Kessner from the class of 
associates to that of members; and had admitted the follow- 
ing candidates students of the Institution: Messrs. Arthur 
Ernest Baldwin, Robert Edward Dunstan and Walter 
Thomas. 





pier + vcr oh GOVERNOR. 

T the meeting of the members of the Institution of 
Machanical Engineers, held on Thursday, May the 1st, at the 
Institution of Civil Engineers, London, Mr. C. William Siemens, 
D.C.L., F.R.S., President, in the chair, the first paper read was 
“On the Allen Governor for Steam Engines,” by Mr. Frederick 
W. Kitson, of Leeds. This governor is the invention of Mr. Hun- 
toon, Boston, United States, and consists of a small paddle wheel, 
driven by the engine, and revolving at a high within a 
cylindrical casing partly filled with oil, the casing being free to 
turn loose upon the paddle-wheel shaft. Projecting ribs inside 
the casing come nearly into contact with the revolving or 
and the resistance to the passage of the oil causes a tendency in 
the casing to rotate with the wheel, and this is counte by 
a weight that is suspended from the casing, and wound up by 
any rotation of the casing. The weight is adjusted to balance 
exactly this rotative force when the engine is running at its 
proper speed, but when that speed is exceeded the weight is 
overcome, and drawn up, or if the speed falls off the weight at 
once drops. The weight is connected to the lever of the throttle 
valve, so as toshut it when rising, and thus prevent increase or 
8 of the engine, or to open the valvewhen falling, admittin 
the required steam for maintaining the speed. In the event 
any reduction in the load upon the engine, however sudden, the 
governor is instantly adjusted accordingly by the weight being 
wound up until the throttle valve, opening, is reduced to the 
proportionate area required for driving at the same 5 with 
the reduced load, and with any increase of load a corresponding 
change of position takes place. This governor has been in use 
nearly a year on several engines at the writer's works, and in one 
of these, driving a steel-tyre rolling mill, an increase of 400 horse 
power suddenly takes place, and is suddenly thrown off in the 
course of the work; this governor is found to control the engine 
completely without any change sf sj being perceptible, the 
stop valve being left full open throughout. This governor is 
driven by gearing, so as to avoid any risk of accident from a 
belt slipping. With the ordinary Watt governor, previously 
used in this case, it was necessary for the engineman always to 
stand by the throttle valve, and handle it whilst rolling a tyre, 
to prevent the engine being pulled up by the increased resist- 
ance, or running away after the tyre was rolled. In order to 
prevent any tendency of the governor to over-run when chang- 
ing its position, the weight is suspended from a spiral, which 
increases its leverage when wound up to the highest position, 
and diminishes its leverage at the lowest position, so as to 
cause the governor in each case to return at once to its correct 
position, The means of readily changing the vesting speed of 
the engine is given by adding or removing a portion of the sus- 
pended weight, which is made in segments for this purpose. 
A balanced throttle valve is employed with this governor, con- 
sisting of a hollow double-beat valve, which has the two seats 
cylindrical, and of equal diumeter, and offers very little resist- 
ance to any change of position, and the governor is connected 
directly to it by a pinion woking into a toothed sector. The 
governor is at work at several iron works, paper mills, and cotton 
mills, and is found to work without any trouble in as in 
order, or maintaining the oil supply, and to give very satisfacto' 
results. A working model of the governor was exhibited, 
together with specimens of the separate parts, and of the throttle 
valve. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Price of Coal.—Yesterday the West Yorkshire coal- 
owners met at Leeds and decided to reduce the price of 
coal by an amount equal to about 3s. per ton, and it is also 
stated that an attempt is to be made to reduce the colliers’ 
wages. In the Sheftield district the price of coal has been 
reduced since the Ist instant, by from 1s. to 2s. 6d. per ton. 
The quotations of a leading firm are now, best picked coal 
238., best Silkstone 19s., screened nuts 1l5s., seconds coal 
16s. 6d., and breeze coke 15s. Other firms now quote best 
house coal 22s. and second qualities 20s, to 17s. Coke is still 
priced at about 40s. 


Strike in the Sheffield File Trade.—The file grinders be- 
longing to the File Grinders’ Union at Sheffield have 
out on strike, and as they comprise a large proportion of the 
whole number of grinders in the trade serious consequence 
may ensue unless a compromise with the masters is effected. 
As yet, the large firms are not greatly concerned, but should 
the dispute endure until the end of the week a largenum- 
ber of men—filecutters chiefly—who are dependent sy the 
grinders will necessarily be thrown out of work. The men 
on strike ask for an advance of about 16 per cent. on general © 
work, which the employers do not feel disposed to grant in- 
discriminately. The large houses in the trade are very busy, 
but some others are far from being fully engaged. 


Meeting of Creditors.—On Friday last a meeting of the 
creditors of Messrs. Reaney, Lee, and Com oe Eldon 








Works, Sheffield, was held, at which Mr. F. E. , steel 
merchant, was appointed chairman. The liabilities were 
stated at about 4800/., with assets valued at 1100/. Liqui- 
dation was resolved upon. 


Further New Limited Liability Companies.—The old estab- 
lished silver and electro-plating firm of Hawksworth, Eyre, 
and Company, carrying on business in Nursery-street, Shef- 
field, has just been registered as a limited company with a 
capital of 10,0007, in 10/. shares. It is understood that the 
rolling mills and works of Messrs. Earl, Smith, and Co., 
Hallamshire Works, Neepsend, Sheffield, have been trans- 
ferred to a company of shareholders on this principle, and a 
similarly constituted undertaking is entitled the 8 id High 
Moor Colliery Company, with a capital of 15,0002. in 102, 
shares, for the purpose indicated by its title. 





Nortueen or Fraxoz Rariuway.—The old network of the 
Northern of France we sy f Qongiag comprises some highly 
profitable and productive lines. In 1872 this portion of the 
system earned 4,024,3871.; and the working expenses hav- 
ing been 1,911,2192., the net profit vesiiead during the 
twelve months was 2,118,1687, 
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pressure cylinder exhausts, a rectangle, B L, is | ame result can be arrived at arithmetically for ane 
ane eee ae I . added to the rectangle, KM, making together the | #ctual indicator diagram, thus: ” 
Sater : : ‘ rectangle, CM. In this rectangle we may still Jo eee 
In continuing our articles of this series, we pur-| 4.0.0 ©. - —————-=loss, in pressure on high 
: a sos distinguish between that which formed K M and 2HI 82 piston. 
pose investigating the variations of rotative energy that which made up BL. We find BL has ex B 
and tangential force in the action of the steam en- Sok’ clener th ya GP - 4 it i the The above solution of the problem of loss and jt, 
gine in the various forms in which we now find the ae rom le CR while K'M he * i now od approximation were given before the Institution of 
steam engine at work. Prominent amongst these | ™°°*"8"°, . = Co echanical Engineers at Liverpool last year by Mr 
is the modern compound engine, and an explana- J. McFarlane Gray, in the discussion on Mr, Bram. 
tion that will enable the practical mind to w well’s paper on marine engines. Mr. Gray, at the 
thoroughly p the-combined action of the two m black board before the meeting, worked out the 
pistons, and the simultaneous pressures, and the C4 loss for one of the — given with that paper, 
efficiency of the steam used, is now a favourite Xp _ The indicator diagram | ig. 3 is Fig. 45 in Mr. Bree 
problem with engineering students. The principles A? ee well’s paper with the lines for loss as added by Mr 
of the compound engine have been nowhere more J\i fr Gray, and the loss is : ; 
fully discussed than in our own pages, in leading ; GHxGK 14x23} 
articles, and in contributed letters. Of the latter ' a 
we notice those by Mr. W. Hartnell, in our eleventh ” “Be ; 2HL 
volume, and those by Mr. Charles Smith, Mr. J. ‘ per square inch on abgoemase piston, 
McFarlane Gray, and others, in our twelfth volume. In the proof-sheets of the proceedings, it was found 
The subject has been again before our readers in that Mr. Gray’s remarks occupied a considerable 
connexion with the blunders of our contemporary, space, and as he found it difficult to explain. his 
and we observe that Naval Science, for April, also fe method intelligibly without the use of diagrams, and 
devotes a long article to compound engines. That fr 3 still further extending his remarks, he cancelled this 
article is carefully written, and elaborately illus- ae ; portion of it altogether, 80 that they are published 
trated ; but its author has written it as he would Y now for the first time. 
have written an examination paper for a mathe- ie According to Naval Science the capacity of the 
matical exercise, and thereby has rendered almost casing has no effect upon the amount of loss caused 
valueless whatever good there may be init. We s. ¥ by sudden expansion. In Figs. 1 and 2 we have 
write this in the most friendly spirit, believing the} x : i ven the construction for loss for a casing= 1, and 
writer to have considerable ability, but considering : or a casing=5, it is evident that in these examples 
that by the form he has given to the investigation, the larger casing causes the larger loss, and that the 
and to his deductions, he has shut out a great many x capacity of the casing cannot be omitted from the 
ractical men who might otherwise have enjoyed ils calculation of loss. 
is paper on ‘“‘ Compound Engines.” What is true along the curve, K P, and it is now the re a The solution of the problem of loss is thus stated 
in that paper has been already given in our columns PM. The work due to this expansion of BL is| by Naval Science: Ais the high-pressure cylinder, 
in a simpler form, and that which is new in it we the area of the figure G P R L, and the work done | and C is the low-pressure cylinder. 
will now show to be a mistake. by it is represented by the area of the figure 

We reserve for its ~— place in our series the| P KL R, and the difference between these two, Fra. 4. 
thorough investigation of the question we are now | V!2., the figure G K P, is the loss, As the curves, 
introducing, and will here give only an outline of G P and K P are both concave on the upper side, 
our method, but sufficient to make it quite clear as| the area of the figure G KP is approximately a 
far as we go. triangle, G K P, and it is evident that that triangle 

The equivalents to be used by us are: is equal to the triangle GNK, being upon the 
1=Capacity of high-pressure cylinder. same base, GK, and between the same parallels, 
1=Terminal pressure in high-pressure cylinder. G K and N P. 

All capacities and pressures are to be taken rela- We have frequently explained the geometrical 
tively to the above, viz.: construction of a hyperbolic curve, but as in this 
RaOenesits pe ne eee por box.) figure there are some new features introduced, 

= city of low-p ar. further explanation may be necessary. The curve 
D=Drawback ca ty, that is the s between low-| Ac: : 
ressure ihe vase and high queaane piston at the GS is set off thus ; a number of ordinates are drawn 
instant the steam is cut off in the low-pressure cylindes | in pencil, and a parallel ruler is laid from B to the 
E=Exhaust capacity, that is the space between the high- | bottom of any ordinate, say, from B to T ; the ruler 
~oere Cay nm and — a piston at the | is then run forward to G, and its intersection with 
BA cna velar. mag, reeset sme emgtagy ._, | the ordinate at S is a point in the curve. The ruler 
ae =e of the low-pressure cylinder up to the point | ),:4 on BR, in Fig. ae ion Bicenelt ie. tk toe F 
q=Capacity of the high-pressure cylinder up to the point of RN in the point P, and so on, beginning always at r 
R cut off B, pg ang oe Soe oun to +" the t “ The second loss arises whenever the final pressure in the 
—= Total ratio of expansion. © ins of exhaust we Dave © two | small cylinder is | 7 in the re- 
- rectangles BL and K M;; these become one rectangle ode an that Pag Ss of pose ager in the 


7 a : : 
The system we have adopted in all calculations | after the exhaust has taken place. Join EU, cut- pigh-pr ure cylinder at the end of the stroke be represented 
connected with yg engine efficiency is to} ting G L in H, and through H draw CV. This is|>y FE. When the exhaust takes place let the pressure, 
OF, be reduced toOC. Then C Dwill be the back 


represent as unity the terminal pressure in the | the resulting rectangle, H W=BH, because they |: - - : 
high-pressure cylinder, and likewise to represent the | are the cempltcants of the parallelograms that = in A, and the forward in O; and the work done in £ will 
seer poy on geei met - a . er the area, BL. If the steam had been ually expanded to 
capacity of the high-pressure cylinder as unity. The | about the diagonal of a parallelogram. The ex- | the volume, C D, the work done would have been the area, 
advantage of this notation is that we get general | tent to which B L has expanded is shown by draw-|BD. The work done in the low-pressure cylinder would 
results in an intelligible form, and that can be/| ing a line through O and H cutting BU in N. The | bave been the same in each case; consequently K L D, the 
readily applied to particular pressures or capacities.| space B N is that occupied by the steam that | ‘iference of these two areas will, under the first conditions, 
Fig. 1 is the diagram of loss between cylinders | formerly filled the high-pressure cylinder, and join- | °®* !s# which may be termed a loss from aye 4 
for a compound engine with cranks at right angles, | ing K N i i : sion. The acourste value of KL can be found fos. 
po g } at right angles, | ing gives us the approximate loss. revious formulm, but an approximate result will be 
cylinders 8 to 1; cut off in low at half stroke;| Fig. 3 shows how this method of approximation | by considering it as the difference between the final pressure 
the capacity of casing=1. We have in this case | may be applied to the indicator diagrams of com- in A and the forward pressure at the point of cut off in C. 
D=1, E=1, Q=4. We have made 0 L=1” to| pound engines. Let LG be the terminal pressure | if K D be taken as straight line, the loss becomes 
represent the capacity of the high-pressure cy-|in the high, LH the pressure in the receiver when FY cP(c _ 1 _4\» 
linder,* OT = 4” to represent the cut-off capacity in r\ir! q¢ Cc 
low-pressure cylinder = Q. e The terminal pressure r FIG.3 We have reproduced Fig. 4 from Naval Science, 
in high is LG, drawn=2}"', so that } in. of height adding to it the dotted lines. If A M be the pres- 
is .1 of the pressure. The expansion and cut off sure in the receiver at the time the exhaust opens 
in the high-pressure cylinder are not shown, be- in high, and if O F be the pressure then in 
cause they do not affect the result. “ue and if after exhaust the pressure becomes OC, the 
Fig. No. 2 is a similar diagram for a casing=5, 7 capacity of the receiver must be K U, found by 
L to cut 
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=9.6 Ib. 




































































and all the other dimensions, as in Fig. 1. The Hu drawi trai i Y through 
same letters are used in beth, and the following] |\-—-S»spie® tar _ —Z, F K produced af : NTs mock dee to this expan- 
explanation applies to both, ; < sion is K S, and the work actually done by it is the 
The ween of steam, rH — fills the high- . compression of the rectangle, P A, from P to D, 
ressure cylinder, is ex until, at the cut off - : l ‘the loss. The error 
th low, it on become the rectangle, ET. It then the high has exhausted, and L K the pressure in the ag ead ap Adar tig sd Aienee is in the 
fills the space, OT, and has a pressure equal to | Tee!ver before the highexhausts. Draw a horizontal | yor4s: « And the work done in A will be the ares, 
6. But at the instant of cut of the casing, L M, amie G rs —- ae ye es the LH. BL.” This assumes a horizontal admission line for 
and a space in the high- lind corner, Q, draw the line, O N, through the point, H, inder instead drooping 
yg 7 gpentgioeeela Aanar intersecting the line GN in N. Join KN. The the low-pressure cylinder in nate 
from D to M. the arith- 


oa with steam of the same pressure. In our area of the triangle. GN K ts the i 
ustration the latter space is »i/, therefore the | *T® Of She triangle, » Sepecsen © 1088 aS| We will now give the investigation for 
rectangle, K M, is what is left, When the high- | 'eferred to the high-pressure piston. The area of : a 

— a aie ates - “ne triai ngle ev by OL will give a quotient ge iend 2. of the problem of lem. 
bay diagrams are reduced here, but the dimensions | equal to the loss in pressure per square inch on the T , sestanaite t off in low-pressure 
given are what we recommend to be used in practice. high-pressure diagram. Without construction the yandeont diem 
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§ The space it ocoupies=Q does not agree with the tables he has calculated GEP R(Q+B) 
a The pressure is therefore= 1 from constructed diagrams. (9—hyp. log. das ) » ++ @) 


0+KW The casing and portion of high filled with steam 
of same pressure— 


























KM Itsrectangle is therefure=Dx 573 
0 But at the instant before the high exhausts the 
EW+ ‘oun occupied by this portion of the steam= E 
KL __ Its pressure is therefore equal toDE = oh 
KM But its rectangle is still= > XE a2 
BL The rectangle of steam in the high-pressure cylin- 
der= 
CM After the high exhausts the two rectangles become 
one=1+ — 
OM It fills the space 1+ E 
1+35 
HL © Its pressure is therefore = Po oR 
GR The work due to the expansion of 1 from pressure 
Se j~_Q2+D 
inp E yp- log. “O20E 
Q+QE 
=hyp. log.~ 
hyp. logo 
LP The work done by it is the compression of 3 from 
pressure Or up to pressure ote » and is, 
D Q+D.D 
therefore, equal to —hyp. log. noe 
erefore, eg gy ©(cc0n OE 
D Q+D QE D 
=< hyp. log. { _~* — . ~~’ }= = hyp. log. 
yp. 10g Q+QE' Dp 7 yp. 408 
QE+ED 
D+ED 
GPK The lossis therefore= 
QtQE_D iy. jog, QE+ED 1 
yp: GOD QP 8 DED @) 


GPK The straight line approximation to this loss is 


; The rectangle H R=the rectangle 
BH, because the complements of the rectangles 
G P and C L about the diagonal NO, therefore 
HL. HP=HG .BG=HGx1=HG=G L— 
HL=1—HL. That is, HL.HP=1—HL, or 





Hp=!-HL. punt=8t? .., 
HL Q+QE 
~_Q+D 
pp= ___2+QE_Q+QE-Q-D_QE—D 
Q+D Q+D Q+D 
Q+QE 





QE QE “ 
oo ; QE—D,, (QE-Dy = ap. loss (2) 
+D 2QE 2QE(Q+D) ; 


This investigation refers to any description of 
compound engine, whatever be the arrangement of 
the cranks and whatever be the capacity of the re- 
ceiver, The investigation in Naval Science refers 
only to cranks at right angles, and although at the 
outset that paper is stated to be written to suppl 
the desideratum of published rules to predict wit: 
certainty the action of steam in ‘ that most impor- 
tant class of compound engines, viz., those fitted 
with areceiver,” it is remarkable that in the expres- 
sion for loss the receiver has dropped out alto- 
gether. The expression given by Naval Science for 
straight line approximation to the loss is 


"E-)G4). . @ 


This is the final result and, we think, its form 
bears out our objection to the unnecessarily com- 
Plicated method followed by the writer. 

educing this to a more practical form, and sub- 
stituting our letters, this becomes 

(Q-1)? 
i." (4) 

a comparing these two expressions the reader 
will see that the method of investigation and the 
ee we employ are much simpler and better 

pted for practical purposes. The subject is a 
he Ushly practical one, and we would urge upon 
ond whiter in Naval Science to remember this criti- 
om oo never to give his readers such another 

ek as the above for a final practical result. 
wirit ey our remarks will be taken in a friendly 
sdersi © writer of the article has evidently con- 
pe m1 ability im such a field, and the fact that 
~oeadin © cut off in the low takes place after the 
of the high, which should never be allowed, 


recelver capacity has really very little influence 
L may explain how he has 
80 Inaccurate a conclusion, and one that 


€ amount of | 
ad to oss, 





We have given one form of his approximation, 
2 
o-. He has not given the accurate value for 
the area of loss, but says it can be found from the 
previous formule. In this again we see the defect 
of the trigonometrical method of investigation, 
which, as it were, puts the quantities into packin 
cases that may be convenient for handling, but that 
hide the contents, and prevent their classification. 
The accurate value of the space described by him as 
the loss, is 


mete Ss OSS 


Our readers must not confound these expressions, 
(3), (4), (5), which are erroneous, with (1) and (2), 
given by us, and which are quite correct. 

Naval Science begins with K LD in Fig. 4 as the 
loss, and ends with K P M, and it is for the latter 
he has given the formule, which we have trans- 
formed. 

Returning to our own diagrams, Figs. 1 and 2, 
the accurate value of the area, G H P, corresponding 
to K LD in Fig. 4, is evidently the work in the ex- 
pansion of ] from pressure 1 to pressure, 


Eile Q+D 





less the area of the rectangle, 
H R=1— Q+D =-QE-D 
Q+QE Q+QE 
The work of this expansion is, 
=, @+D \_ Q+QE 

hyp. log.(1 : Stas) hyp. log. “QaD 
The area of G H P is, therefore, 
Q+QE_QE-D 








(6) 


We have given this value, not because of its 
having use, but because Naval Science has said it is 
the accurate loss, and because we mean to give 
numerical examples of these values in a future 


aper. 
. The loss in this way is called loss by ‘‘ sudden 
expansion’’— we »suggest, as a more appropriate 
term, ‘‘the loss by unbalanced expansion ;” it is 
not because it is sudden, but because it is un- 
balanced or unresisted. This apparent loss is not 
an absolute loss, Naval Science says: ‘‘ The work thus 
lost will not of course be dissipated ; it will remain 
as heat in the receiver, will superheat the steam 
there and prevent its liquefaction in the low-pres- 
sure cylinder, This may account for the fact that 
compound engines do sometimes work at high rates 
of expansion without ae and without ex- 
periencing much trouble, from condensation in the 
cylinders, but at the same time it is highly improb- 
able that all the work lost is utilised in this way, 
and certainly with jacketted engines it would be un- 
necessary.” The problem hinted at, what part of 
this loss is gathered up again in the low-pressure 
cylinder, is theoretically a very simple one. The 
complete expansion out to zero would be accordin 
to our notation always=9 nearly, that is it woul 
be 10 nearly including the initial unexpanded rec- 
tangle. This bas been frequently explained in our 
pages, and it was stated also by Mr. J. McFarlane 
Gray, at the Meeting of Mechanical Engineers 
last week in the discussion of the hot air engine, 
and the statement was afterwards corroborated 
by the President, Mr. Siemens. Mr. Gray ap- 
plies this thermodynamic principle to correct 
the loss, as found from expansion curve calculation. 
If the expansion were carried out to infinity, there 
would be no loss by the unbalanced expansion, and 
the expansion area would be, say, =9. But in 
ractice the expansion area beyond the rectangle 
ormed by the union of the steam after the exhaust 
from the high-pressure cylinder is the hyp. log. of 
the ratio between H L, Fig. 1, and the final pres- 
sure in the low-pressure cylinder. The final pres- 


i 
sure is and 


Q+D 
Q+Q E’ 


R(Q+D) 


HL= 
the ratio is therefore 





Q+QE’ ‘ 
and the correction for the utilised heat created by 
the unbalanced expansion 1s the area, 

GKP R(Q+D) 
—> x hyp. log- (Q4+-QE) ee her (7) 
When the exhaust from the igh takes place, as it 
should always do while the admission to the low- 


And the complete formula for the loss by unbalanced 
expansion, rectified for heat transformed into work, 
is, from (1) and (7), 
1 Q+QE D QE+ED 
— hyp. log. a oes lem, See 
9 ( OP. 108. “OTD ~ QP: 8: ep 
(°-». log. R(Q+D) 
We do not 


Q+QE ) 

ive these as formule to be used 
in practice. It will be found, by calculating from 
actual data, that the value of the gathered-up por- 
tion of the loss never amounts to more than about 
one-tenth of the first loss. The fraction so gathered 
up has always 9 for a denominator, and the nume- 
rator is the hyp. log. of the ratio between the 
highest pressure and the final pressure in the low- 
pressure cylinder, which would require to be 2.4 to 
make the hyp. log.=.9 or rth of 9. We have 
used hyp. log. here for the expansion, not as bein 
the true law, but in the sense we have explain 
at page 141. As we will explain in a future paper, a 
practical form for the relation between the two co- 
efficients of steam effect is that if H be the hyper- 
bolic effect, and C the thermodynamic effect, then 
approximately 





C= isH +68 -8 
H-16C +> +1 
The difference between the two is very little for 


low ratios of expansion. The aboves includes the 
effect before expansion. 


If the total expansion be —s the total work due 


to the steam is 1+hyp. log. 7 and the propor- 
tion of loss to total possible work is found by divid- 
ing the loss by Qa + hyp. log. i). 

We will give numerical examples of the applica- 


tion of these formule and other constructive dodges 
in our next paper. 





NOTES FROM THE SOUTH-WEST, 

Gloucester and Berkeley Canal.—The directors of the 
Gloucester and Berkeley Canal Company announce the com- 
pletion of the new railway swing bridge, at Gloucester. This 
is so important an addition to the works of the company that, 
excluding certain sums which were fairly chargeable to re- 
pairs, the directors have carried 2400/. of its cost to capital 
account. They have also charged to yr viy the amount 
paid for the redemption of land tax (1461/.) and then pro- 
pose to treat in the same way the cost of a large corn shed 
they are building on the Severn bank, and the raising of the 
retaining wall there, together estimated by the engineer at 
about 17007. The last work, which will bring into commer- 
cial use land at present only partially occupied, has been to 
a large extent rende necessary by the further absorption 
of land on the dock side for building prapoeny 9 very ex- 
tensive warehouse being now in course of erection on the 
east side of the old dock, by Messrs. Wait, James, and Co., 
corn merchants, of Bristol and Gloucester. Tenants for the 
corn sheds, and a considerable portion of the land adjoining, 
have already been obtained. 


Docks at Milford Haven.—Speaking at Tenby, on Satur- 
day, Mr. E. J. Reed said he did not think immense docks 
would be an advantage to Milford Haven, and he pointed 
out that, while 7,000,0007. had been expended on docks at 
Birkenhead, trade was in a languishing state there, while 
at other places, where nothing like that sum had been 
expénded, the docks were in a flourishing condition. He , 
thought those interested in Milford Haven should build 
docks to suit the class of ships which they were likely to get. 


Sha Docks.—The directors of the Gloucester and 
Berkeley Canal Company state that they have received 
several inquiries for land at the Sharpness Docks, and that, 
on an application recently made by Mr. Lucy, they have 
granted him a lease of 63 years for the erection of a large 
warehouse of equal size to the Great Western warehouse at 
Gloucester. The directors also report that considerable pro- 

ress has been made with the construction of the Mid 
Bailway Docks Branch from Berkeley-road Station. 


Labour in South Wales.—An offer of an advance of 10 per- 
cent., from the 18th inst., has been made to the colliers and 
ironworkers who engaged in the late strike in South Wales 
and Monmouthshire, and who, after a protracted struggle, 
were induced to resume work on the understanding that an 
increase would be granted to them. An intimation has also 
been given that in future the wages of the colliers will not be 
governed by those of the ironworkers, but that each will be 
controlled by independent market quotations. 


The North Wales Colliers.—The North Wales Miners’ As- 
sociation has a resolution recommending that all the 
miners in the district should work no more than five 
days in a week during the summer months. Complaints 
having been made to the Association that some of the masters 
of Ruabon and Hawarden were disposed to be arbitrary in 
their dealings with the men, it was agreed at the monthly 
meeting of the Association, to ask the masters to abandon 
such conduct, otherwise measures would be taken to prote.t 








pressure cylinder is shut, the loss becomes 
1 


the men. 
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SIEMENS’ DIRECT PROCESS FOR THE 
MANUFACTURE OF IRON AND STEEL. 
Art the recent meeting of the Iron and Steel Institute Dr. C. 

W. Siemens read a paper on the manufacture of iron and steel by 

direct process, and to which we briefly referred last week in 

our notice of the meeting. We now purpose to notice the sub- 
ject at greater length, and to describe the apparatus by ‘which 
tr. Siemens has attained such remarkable results. Dr. 

Siemens commenced his paper by an examination into the 

amount of labour and the quantity of fuel required for the 

production of a ton of steel by the old indirect operations still 


to asmall extent, and which comprise the use of blast 
ing, cementing, and crucible steel-melting fur- 
naces. He then alluded to the Bessemer process, and to the 


advantage which had resulted from the introduction of cheap 
steel due to that ; after which he gave a description of 
the Siemens-Martin'or scrap process, and the Siemens or ore 
process, both of which offer great advantages for the manufac- 
ture of steel of a superior quality at a low cost. Dr. Siemens 
then stated, that since 1g6d he had been engaged in the develop- 
ment of a process for the manufacture of iron and steel direct 
from iron and described the mp which he bad from 
time to time designed for may t is end. 

In the pursuit of this object, Dr. Siemens, in the year 18 
constructed at Landore a rotative furnace, for the reduction 
iron ore into s which was attached to an open hearth 
steel-melting od where the reduced material was converted 
into steel by its fusion in a bath of cast-iron ; now, however, he 
effects the whole operation in the rotative furnace itself. The 
two-page illustrations of this furnace, which we give this week, 
show it in longitudinal section at Fig. 1, and in sectional plan 
at Fig. 2, a front view being shown at Fig. 3, and a cross section 
taken through the regenerators and air and gas flues in Fig. 4. 
A section of the rotator is given in Fig. 6, annexed. 


Fiae.6. Cross Szctrion or Roraror. 


This furnace consists of a set of four regenerators of 
the usual construction, with reversing valves and gas pro- 
ducers ; it is constructed of iron, and rests upon four anti- 
friction rollers. Wheel gearing is applied, by which either a 
very slow rotative velocity of from 4 to 5 revolutions per hour 
can be imparted to the chamber, or a more rapid velocity of 
about 60 or 80 revolutions per hour. 

The chamber is about 7 ft. Gin. in diameter, and 9 ft. long, 


and is provided with a bauxite lining about 7 in. thick. This} 


bauxite—which is a mineral from Baux, in France, consisti 
chiefly of alumina, and capable of resisting the high apes a 
heat requisite for the precipitation of the iron, and at the same 
time of resisting the chemical action—was brought before Dr. 
Siemens’ notice by M. Le Chatellier, the well-known French en- 
gineer, some years ago. A series of experiments to form solid 
umps by using different binding materials, have shown that 8 
per cent. of argillaceous clay suffice to bind the bauxite powder 
previously calcined. To this mixture about 6 per cent. of 
plumbago powder is added, which renders the mass practically 
infusible, because it reduces the peroxide of iron contained in the 
bauxite to the metallic state. When the lining is completed 
the interior of the bricks is preserved against oxidation by fluid 
cinder, added to bind them together, which prevents contact 
with the flame. A bauxite lining of this description resists 
both the heat and fluid cinder in a very remarkable degree, as 
has been proved by lining a rotative furnace at the Sample Steel 
Works at Birmingham partly with bauxite and partly by care- 
fully-selected plumbago bricks. After a fortnight’s working 
the brick lining was reduced from 6in. to less than } in. 
whereas the bauxite lining was still 6in. thick, and perfectly 
compact. It is also important to observe that the bauxite, when 
exposed to intense heats, is converted into a solid mass of emery 
of such extreme hardness that it can hardly be touched by steel 
tools, and is capable of resisting mechanical as well as 
the calorific and chemical actions to which it is exposed. The 
bauxite used for this lining was of the following composition : 
Per cent. 

53.62 

42.26 
ws see we eee ee 4.12 

Oa the working side of the rotative furnace is a tap hole for 

discharging the into the cave below, where it is received in 
vessels mounted on wheels. A the two extremities of the cy- 
lindrical rotative chamber with its truncated ends are large 
orifices, one of which, on the side of the regenerators, serves for 
the introduction of the heated gas and air, as well as for the 
exit of the products of combustion, and the other facing the 
working platform, is closed by a stationary door, hung before it 
in the usual manner. Although the passage for the introduction 
of the gases in combustion is separated only by a vertical 
partition-wall from the passage through which the products of 
combustion are led away, the chamber is heated very perfectly, 
care having been taken the gases enter the chamber with a 


Alumina ‘ 
Peroxide of iron 
Sili 


certain velocity, which sends them forward towards the door; 
and makes them reach the exit passage only after having tra- 
versed the rotative chamber to and fro. 

This rotative furnace is worked as follows: The ore to be 
melted is broken up into fragments not exceeding the size of 
peas or beans; to it is added lime or other fluxing material in 
such a proportion that the gangue contained in the ore and flux 
combine with only a little protoxide of iron into basic and fluid 

. Acharge of say Qbewt. of ore is put into the furnace 
when fully heated, while it is slowly revolving. In about 
40 minutes this charge of ore and fluxing material will have been 
heated to bright reduess, and at the same time from 5 to 6 cwt. 
of small coal of uniform size are added to the charge, whilst the 
rotative velocity is increased, in order to accelerate the mixture 
ofcoal and ore. A rapid reaction is the result; the xide of 
iron being reduced to magnetic oxide commences to fuse, and at 
the same time metallic iron is ipitated by each piece of 
carbon, while the fluxing materials form a fluid slag with the 
siliceous gangue of the ore. The slow rotative action is then again 
resorted to, whereby the mass is turned over and over, present- 
ing continually new surfaces to the heating lining, and to the 
flame within the rotator. 

During the time of this reaction, carbonic oxide besides 
the hydro-carbon contained in the coal, is evolved from the 
mixture of ore and carbon, and heated air only is introduced 
from the regenerator to effect the combustion of this gas within 
the rotating chamber. The gas from the gas producers is entirely, 
or nearly entirely, shut off during this portion of the process. 
When the reduction of the iron ore is thus nearly completed, the 
rotator is stopped in the proper position for tapping off the fluid 
cinder ; after this the quick speed is imparted to it, whereby the 
loose masses of iron contained in it are rapidly collected into two 
or three metallic balls. These are taken out and shingled in the 
usual way of consolidating puddled balls; the furnace is tapped 
again, and is ready to receive another charge of ore. The time 
occupied in working one charge rarely exceeds two hours; and 
supposing that 10 cwt. of metallic iron is got out per charge, the 
apparatus is capable of turning out at least five tons of puddled 
bar per diem. If anthracite or hard coke is available for effect- 
ing the reduction of the ore, it should be crushed much finer 


into steel blooms or bars in the usual manner. For ¢ ’ 
duction of cast steel on a large scale, it will, however, 
profitable to transfer the metallic balls to a 
furnace, — nob meng furnaces working in concert wi 
a series of steel-melting furnaces, to produce to 
tons of fluid steel. “ seep charge £5 

Dr. Siemens stated in his paper that the action of the 
chamber woutd be the more perfect the larger the capae 
the chamber, and that experience had already confirmed thig ye 
An experimental furnace which he had erected at Birmingham 
having only a capacity to hold 9 ewt. of ore, did not giveas 
uniform results or as large yields as the 1-ton furnace herede, 
scribed, and, considering that no hand-labour is involved in 


working of the furnace, there is no reason ms te 2 


* 


the chamber should not be increased to 2-ton c! 
say, 18 cwt. of metal in three balls; the division of the a 
into three balls being produced by two annular internal lines 
projection forming part of the lining. These are so contrived 
that they can be renewed through doors in the periphery, with. - 
out — <— the a or disturbing the inin, ¥ 
tion of the lining; they are necessary also in order prevent j 
the charge from silding. ” " ; 
In the introductory portion of his paper Dr. Siemens showed 
that, upon theoretical grounds, 1 ton of iron ought to be prow 
ducible with half a ton of coal, and 1 ton of cast steel with 
18 cwt. of coal. E 
According to the process here described, he said that these 


fect combustion, and imperfect absorption of heat in 


nerator; but although me Sy not yet been able to 4 
accurately the amount of fuel consumed in the roducers, 
he felt confident that 1 ton of iron ball was pod oe inafull- 
sized rotator, working continuously with a total consu: 
of fuel not exceeding 25 cwt., and that 1 ton of cast steel would 
be produced with a consumption of 40 cwt. of common coal. 
or comparison of this result with other known methods, the 
following synoptical Table, prepared by Mr. D. B. Lewis Gordon, 
F.R.S.E., was exhibited, as showing what has been the con- 
sumption of fuel per ton of iron produced from the earliest time 
to the present day. 
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SYNOPTICAL TABLE 
Or tus Fur. Coysumep rx Propucine Ong Tox oF Wrovaut Iron. 
(a.) Charcoal ; by the Ancient Direct Process. 





Tons. 





Maximum. 


Minimum. Mean. | suming yield of 


coal at 30 per cent. 





I. East Indian Forges... 


Catalan 
nf 


Siegensche 
II. 


Carinthia. 


Styria and 
Stiickofen 
Chenot’s process... 
New process (Rotator) 
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6.58 
2.87 
4.40 
2.89 
4.00 
2.78 


5.00 
2.75 


2.865 


2.66 


8.16 
2.98 
4.40 
3.07 
4.00 
2.90 














__(8.) Charcoal ; by the Blast Furnace and Puddling Process. 
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| Puddling Furnace. 
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than when coal or brown coal is used, the idea being that each 
particle of the reducing agent should be fully consumed during 
the period of chemical reaction. If wood is used, it has to be 
charged for the same reason in larger pieces. 

If itis not intended to make-iron, but cast steel, the balls 
may be transferred from the rotator to the bath of a steel-melt- 
ing furnace in their heated condition, and without subjecting 
them to previous consolidation under a hammer or shingling 
machine. It is feasible, however, to push the operation within 
the rotator to the point of obtaining cast steel. If this is in- 
tended the relative amount of carbonaceous matter is somewhat 
increased in the first instance, so that the ball, if shingled, would 
be of the nature of puddied steel, or contain even some carbon 
mechanically enclosed. If, now, after removing the cinder b 
tapping, from 10 to 15 per cente of ferro-manganese or spiegel- 
eisen is thrown in, and the heat within the rotator is rapidly 
raised by urging the influx of heated gas and air from the re- 
generator, the metallic balls will soon be seen to diminish, and 
presently a metallic bath only will be found in the cna, 
which may be tapped into moulds, and be hammered and rolle 





in bo ee 
Hitherto Dr. Siemens has confined his attention chisty WE 


production of steel by this process, and in this he t 
thoroughly successful, producing by such means a ‘steel | 
rior quality, equal to crucible steel. He is now ; 
self to the production of wrou and an important 
of this process is the purity of t e metal produced, notwithstand- yes 


ing the 

os coal containing on an average 
cent. of sulphur was used for admixture with the hag 
treatment, the metal obtained, as was shown by t 
analyses, did not contain above .013 per hose of 
ores free from that impurity were employed, | : 
principally from Cleveland ore was obtained oh nae 178 
per cent. of phosphorus. Samples of both iron an ible, l ane 
evidence of the figh quality of the metal nae Works 
Messrs. Vickers and Co., Sheffield ; the Sample a 
Birmingham ; and the Landore Steel Company, — 
exhibited at the late meeting. The last-named in 
established when the scrap and ore processes . 
infancy—are now producing 1000 tons of steel per week 





results would be obtainable, barring losses by radiation imp ; 
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connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
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Harpine, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mx. CHARLES GIL- 
suzt begs to state that subscribers in the United States 
can besupplied with ‘* ENGINEERING”? from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
for this Journal (delivered post free) will also be 
received by Mr. Harvine, at the New York office 
above mentioned, at the rate of $9.30 present 
currency. 


VuxsA UniversAL Exuisition.—We beg to announce 
that to facilitate communication with Exhibitors we have 
established a Special Office for this Journal at Prater, 
129, Vienna. This office is situated close to the Western 
Entrance of the Exhibition. 
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CONTENTS. 
PAGE PAGE 
| nary Ket ee dociesddée — | The Tron and Steel Institute...... 322 
eel Institute.......... | A “ Non-Radiating” Engine...... 
On the Method of Preventing tt ? 


| The Opening of the Vienna Ex- 
DEDIGER <0 0. voseccdscsecccedeces 2 
13 || Ship Surveying ......... 
14 || Notes from the North . 








in Reversing Rolling 


Beam Pumping Engine 


Notes from Cleveland ‘and the Wall Drilling Machine 
7 achine 

merrier Countie ecddeScitshes | _ Vienna Exhibition ° 
~ na Universal Exhibition 316 || Foreign and Colonial Notes ee 
oe we css sceccenees 317 || The River Clyde......... .. oe 
™ — pee yee sees poo || On Ge camel Boiler Explosion 

se ssociations at Linthorpe Iron Works see 
Notesfrom theSouth-West ...... 319 || Slag Machines ..........«+ 





Siemens’ Direct Process for ihe 


Manufacture of Iron and Steel 320 
Puture Shipping Legislation soos S21 


Long Ships ........sse0e 
The Peat Question 
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showing a Cross Section of the Brooklyn Caisson of 
ast River Bridge, with detail of the Dredging 
Machinery. Particulars of the Caisson were given on 
page 296 of our Number of April 25. 
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FUTURE SHIPPING LEGISLATION. 
an : iste article on this subject we pointed 
pr - act that the Board of Trade do not possess 

nthe nucleus of a staff of officials such as will 
‘eo to carry out the demands of the country, 

ps shall not be sent to sea in a rotten or 
de, constructed and unseaworthy state. And we 
rT apmpaantgs the fact that while the Board of 
‘ task beens out about the impossibility of such 

ing undertaken, and the ships it would 
to dele shipowners, and using all their powers 
half ‘Le legislation tending towards this end, about 
tad ree; td of the country is already classed 
: » and undergoing periodically surveys, 


which insure their being kept in good and proper re- 
pair, and this by the consent of their owners, and, 
therefore, obviously without that great hampering of 
trade and annoyance which it is pretended must 
always accompany surveys. 

We have shown that out of a total of about 26,000 
ships belonging to this country, Lloyd’s alone have 
under their inspection nearly 11,000. ‘Their or- 
ganisation and special experience of the kind of 
work required is such that few acquainted with 
shipping matters will doubt that they could easily, 
by a judicious development of their staff, extend 
their influence, and embrace the remaining 15,000 
under their system of surveys without any serious 
hindrance to trade, except in the case of the 
‘‘ coffins,” which it is every one’s desire should be 
effectually hindered from proceeding to sea, and 
which had much better meet their destruction in 
port than on the ocean, where human life is at 
stake. 

The mere statement of the facts as they stand 
is sufficient to suggest to any mind the inquiry how 
Lloyd’scan be best utilised to the national advantage 
at this juncture, and whether their deeply-rooted 
and wide-spread forces, which have for years been 
quietly exercising influence and control over a 
moiety of the mercantile shipping of the country, 
cannot be brought to bear with the same salutary 
effect upon the remainder. 

Of course, to do this, one of two things must 
happen, Either the staff of officials, the organisa- 
tion and records of Lloyd’s must be placed under 
Government—become, in fact, a department of the 
Board of Trade ; or else Government powers must 
be granted to Lloyd’s constituted as at present, 
viz., under the control of a committee of under- 
writers, shipowners, and merchants, representing 
different parts of the country, so as to enable them 
to survey and report upon the seaworthiness of all 
vessels, Whether voluntarily placed in their hands 
for the further purpose of registration, and of 
being classed according to their degree of excellence 
or not, 

This, to our minds, is one of the greatest ques- 
tions to which the Royal Commission now sitting 
can devote their inquiries, and we can scarcely doubt 
that after the various specific charges requiring in- 
vestigation have been dealt with, it will engage 
their chief attention. 

Already in various parts of the country there have 
been outcries against Board of Trade interference, 
and in favour of shipping matters being placed 
under the control of a committee of representative 
men acquainted with all the interests involved. 
And there can be no doubt that for easy and effi- 
cient working such a system would be far superior 
to a Government department. Where, for instance, 
the shipowning and the underwriting interests are 
both represented, there are two active and bene- 
ficial forces always at work, the one to check un- 
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to guard jealously against any laxity by which a 
ship may become less seaworthy, or more liable to 
damage her cargo. 

On the other hand, in a Government department 
such influences are little if at all felt. Public ser- 
vants are for some reason or other looked upon as 
“fair game ;” they get abused all round, and they 
too often resent it by adopting an offensive tone, 
and becoming indifferent to all the delays and in- 
conveniences which may arise from their abiding 
formally just within the letter of their instructions. 

Apart, however, from these considerations, there 
are many very grave difficulties to be encountered 
before either Lloyd’s can become a Government de- 
partment, or receive powers from Government, and 
retain its present constitution. It will be im- 
possible, in our present space, to discuss them fully, 
or even to do more than allude briefly to some of 
the chief of them. 

In the first place, the whole end and aim of Go- 
vernment interference is to secure in all ships sea- 
worthiness. Beyond this, they cannot go consis- 
tently with the principles on which our laws are 
framed. They cannot, for instance, enter into the 
question of relative merit, and say this ship is 
worthy of acertain class or character indicating her 
degree of excellence, that ship merits some other 
class, and so on, all being seaworthy. Yet this 
feature, far more than that of seaworthiness alone, 
supplies the raison d’étre of societies for thie r¢ gistra- 
tion of shipping. It fixes the status of the ships, s0 to 
aes gives them their commercial value, facilitates 
the sale of ships, regulates the contracts between 
shipowners and shipbuilders, and has, in fact, be- 








come indispensable in the transaction of” businéss 
connected with shipping matters.”°This it is that 
has raised Lloyd’s Register from being in the last 
century a private affair between a few underwriters 
for regulating their risks, into a t soci 
with an annual expenditure of more than $0,000/,, 
and performing functions which would retain 
their vitality were underwriting to cease to- 
morrow, Again, Lloyd’s have surveyors abroad 
in different parts of the world inspecting the build- 
ing and repairing of ships in foreign countries and 
for foreign owners, and from advertisements ap- 
pearing in the papers it would seem as if their 
attention was directed to further extensions in that 
direction. This also is an element which cannot 
possibly be absorbed in a Government department. 
Another instance may be cited, among many, to 
show that the various duties performed by Lloyd’s 
could not all be undertaken by Government, and 
this is one of every-day occurrence, In the case of 
a ship which is insured for a certain voyage or 
period of time getting ashore or touching the ground 
and receiving damage, but afterwards escaping from 
total destruction and reaching port, the cargo is 
discharged in a more or less damaged state, and the 
ship has to undergo repairs, All the expense of 
this damage, both to the ship and cargo, has to be 
defrayed by the underwriters, The ship, perhaps, has 
not undergone a thorough overhaul for two or three 
years. Lloyd's surveyors are called upon to ex- 
amine the state of the vessel and to advise as to the 
work necessary to be done to her to place her again 
in a safe and efficient condition and fit for the class 
she has hitherto retained. In the course of the 
work, inherent defects may be discovered, quite 
apart from the special damage she me? have suf- 
fered for which the underwriters are liable, and ex- 
tensive repairs may have to be undergone which 
would leave the vessel in nearly as good a state as 
she was in when new. Unless the report of the 
surveyors was framed so as to discriminate between 
what repairs were due to the special damage, and 
what were due to the state of the ship before she 
received the damage, there would be no means of 
determining the expense which should fall upon the 
underwriters, and the amount which should be borne 
by the owner of the vessel. This kind of duty 
could never be undertaken by a public officer, but 
can well be done by one under the control of a 
body of underwriters and shipowners, and unless it 
is done by somebody having an impartial status, 
frauds of all kinds would be perpetrated and great 
injustice be done. 

From the above it will be seen that the question 
of determining whether a — is seaworthy, and 
sufficiently safe to be allowed to proceed on her 
voyage with human life on board, is a small one 
compared with all the intricate and delicate duties 
now being performed by Lloyd’s ; and in view of the 
fact that they already perform these larger func- 
tions for nearly half the ships in the country, it 
is only reasonable to suppose that by a develop- 
ment of their staff of surveyors they could under- 
take the smaller duties of determining the sea- 
worthiness of the — half, And this could 
be done by them with the least possible tax on the 
pockets of shipowners, because where there are no 
vested interests, no fortunes to make, no Parlia- 
mentary Budget to look forward to, the only cost 
to be counted is the working expenses of the society, 
and the salaries of the officials. ; 

Having shown some of the reasons which seem 
to render it impossible for the Board of Trade to 
absorb Lloyd's as one of their departments, it next 
remains for us to consider the objections which may 
be raised to granting Government powers to Lloyd's, 
and making it responsibility for the efficient state 
and preservation of the whole shipping of the 
country, — 

In the first place the principle of such a step need 
not be discussed, as in numerous instances which 
exist, such as the Metropolitan Board of Works, 
School Boards, Boards of Health, River Conser- 
vancy Boards, and many others, where it has been 
impracticable for Government to take the manage- 
ment of certain affairs into their own hands, it has 
been advisable to seunater e to — — 
specially for the knowledge and capability 0 < 
trolling and regulating the interests affected. ‘The 
question, therefore, becomes simply one of expe- 
diency, and must be determined by the considera- 
tion, how far Lloyd’s, if possessed of Government 
powers, could ¢ out the duties placed upon them 
to the satisfaction of the country and of theshipping 
community generally. There would, of course, be 
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objections raised by those who now possess un- 
classed and doubtful ships, 7 they — 
naturally o inspection or interference of any 
kind ; but it became with them a question of 
choosing between what they consider the least of 
two evils, therecan be no doubt they would unani- 
mously vote for the businesslike and considerate 
supervision of Lloyd’s rather than the straight- 
laced red-tapeism of Government officials. ; 

Another objection which will no doubt be raised 
is, that there are other registers of shipping in 
existence besides Lloyd's, and that, since they con- 
sider themselves rivals of Lloyd's, they should be 
invested with similar powers and responsibilities. 
This is a point on which the Royal Commission 
could soon satisfy themselves by inquiry, and its 
weight will easily be determined by them. In 
point of fact there is in nearly every country with a 
seaboard and mercantile marine an imitation Lloyd's, 
having local influences, and following and adopting 
more or less servilely the rules and regulations of 
the parent society. The only one having at all a 
wide basis is the French one, which is carried on 
entirely as a private speculation. In England there 
is at present the Liverpool Underwriters’ Registry 
for iron vessels, having about 900 vessels classed, 
which we referred to in our previous article as 
having twelve surveyors, That Society, which in 
its organisation is simply local, was formed a few 
years ago, when it was thought Lloyd's was some- 
what stringent in their requirements ; and by under- 
bidding Lloyd’s it was enabled to make rapid pro- 

ress, Now, however, when the transition state 
Sen wood to iron has passed in the construction of 
vessels, and all parties are approaching a practice 
based upor experience, the growth of the new- 
comer has naturally been checked, and it will pro- 
bably soon follow the footsteps of a predecessor, 
formed many years ago in the same town, and be 
merged in the stronger and greater society of 
Lloyd's. 

Beyond the foregoing there are few objections of 
any real weight to the proposal which has been ad- 
vanced at several public meetings in the North of 
England that the survey and regulation of the 
shipping of the country should be handed over to 
Lloyd's. We believe such a step would relieve the 
Government from one of the greatest perplexities 
in which it has ever been placed, that it would be 
received with general approval by the shipping 
community, and that it would also be accepted by 
Mr. Plimsoll and his numerous supporters. 

Much of course will depend upon the course taken 
by the House of Commons on the second reading of 
Mr. Plimsoll’s Bill. 
the whole matter will devolve — the Royal Com- 
mission, and they will have ample time to consider 
in all its bearings the subject of giving to Lloyd’s 
powers of control over the whole of the mercantile 
navy, and will be able to fortify their recommenda- 
tions, whatever they may be, by strong argument 
and abundant testimony of witnesses. If Mr. 
Plimsoll’s Bill should pass the second reading, then 
the question must immediately come to the front, 
as the only possible way of rendering his Bill prac. 
ticable is to amend it in committee and place the 
administration of it in the hands of Lloyd’s, with 
ad interim powers, until the report of the Royal 
Commission shall have enabled some definite and 
permanent legislation to be framed for the Mer- 
cantile Marine. 

Besides the question of surveying in Mr. Plim- 
soll’s Bill, there is the equally difficult one of the 
load-line, to which we have not yet been able to 
devote the space which its importance deserves. 
It may, however, be taken for granted that the 
simple rule for determining it laid down by Mr. 
Plimsoll is so unsound, unjust, and impracticable 
that it can never become law. It may be further 
taken for granted that no simple rule can be framed 
which will bear — to all ships. In ships 
with poops and forecastle extending over a great 
part of their length, there is a freeboard amidships 
of 2 or 3 ft., and forward and aft of 10 or 19 ft. ; 
whereas in ships of the Royal Navy, as well as 
the Bessemer Channel steamer, the conditions are 
reversed, and the freeboard amidships is 12 or 14 ft., 
and at the ends 3 or 4 ft. Between these extreme 
types there are hundreds of others of abnormal form, 
which cannot be embraced by a general law, and 
which must be treated upon their merits by some 
impartial and competent tribunal. 

nce fix upon a sound and definite basis for de- 
termining freeboard, such, for instance, as a cer- 
tain percentage of spare buoyancy, and frame this 


Should the Bill be thrown out, | M 


so as to act fairly, and to be easily applicable to ex- 
isting ships of ordinary type and strength, and let 
it be marked on the vessel as her maximum draught 
for an ocean voyage, and as much has been done 
as can be done by a general law. The enforcement 
of this could be secured by the same officials as 
survey the vessel, and could be comprised within 
the scope of the clearance certificate of seaworthi- 
ness. For the rest, certain discretio’ powers 
could be vested in the committee of underwriters 
and shipowners, to enable them to take into ac- 
count any striking peculiarities of a vessel, or her 
employment, in desermining her load-line, and also, 
upon special application being made to them, to 
allow some latitude in such cases—as, for instance, 
where a vessel, usually employed in the Atlantic 
trade, and having a load-line marked upon her suit- 
able to the heaviest seas and roughest weather, is 
engaged to run across the English Channel in the 
middle of summer. Here a hard and fast line would 
be contrary to reason and common sense, and, al- 
though it will be a difficult matter to deal with, some 
provision should be made for removing any very 
glaring abuses. To this subject we hope to recur 
in a future article. 








THE IRON AND STEEL INSTITUTE. 

THE interest evinced by the members of the Iron 
and Steel Institute in the subjects of Dr. Siemens’ 
and Mr. Crampton’s papers, mentioned by us 
last week, led to prolonged discussions upon each 
of them, so that it was found necessary to hold 
a fourth sitting. The members accordingly re- 
assembled on Friday morning, when the first paper 
read was by Mr. T. Greener on oxide dry bottoms 
for mill furnaces. The subject of this paper 
having lately afforded matter for considerable dis- 
cussion in our columns, it will only be necessary 
here to refer to the paper very briefly. In it Mr. 
Greener contended that neither sand nor liquid 
cinder bottoms could co-operate with the puddling 
furnace on the one hand, nor with the rolling mills 
on the other, and that, moreover, there was with 
them an absence of harmony and self-dependence. 
Oxide dry bottoms were, in fact, a great boon to 
ironmasters, and would effect a saving to the manu- 
facturer of 20s. per ton on the present market price 
of pig and finished iron, to say nothing of the im- 
proved quality of the metal. The system had been 
working at the Skerne Ironworks for the last six 
months, and had proved highly satisfactory in every 
respect. In opening the discussion, Mr. Snelus 
asked the very pertinent question, why should the 
quality of the iron be so greatly improved? To this 
r. Greener did not vouchsafe an answer in his 
reply at the close of the discussion, Mr. J. A. Jones 
agreed with Mr. Greener’s conclusions to a consi- 
derable extent, without, however, going into the 
question of novelty, upon which Mr. Greener was 
very strong. Discussion upon such points being 
forbidden by the rules of the Institute, Mr. Greener 
was without fear of contradiction, although Mr. 
Homer, of the Chatterley Iron Company, did cer- 
tainly observe that iron oxides had been used in a 
number of works for bottoms, for many years past, 
and had answered perfectly. Much was said on 
both sides; and although it was contended that 
furnace bottoms could be kept dry by giving them 
an incline, yet the merits of oxide bottoms were not 
ignored. ‘The discussion was very appropriately 
concluded by Mr. E. Williams offering Mr. st 
a furnace at his works wherein to test his system, 
Mr. Williams promising to report the results to the 
Institute. The question of harmony so ingeniously 
interwoven with dry bottoms by Mr. Greener in his 
paper did not appear to be understood by most of 
the members present. The esthetical sentiment was 
beyond the comprehension of the practical minds 
assembled there, who naturally associated the idea 
with that condition of things which precludes the 
possibility of strikes and the like. However, Mr. 
Greener was no worse for a little quiet fun aimed at 
him upon the harmonious theory. 
The Linthorpe boiler explosion formed a text for 
an excellent paper (which we publish on another 
page) on the subject. generally by Mr. J. Head, 
in which he introduced an arrangement designed 
by himself for preventing such catastrophes. Mr. 
ead explained the nature of the explosion, and 


pits cause, which was rigidity of suspension, and 


referred to the system devised by him several 
years since. That consisted in suspending the 
boiler upon volute springs, which would enable the 
boiler to change its form according to variations 


then explained that this arran 
but that he had since devised something what 
better, and which he discussed by the dpae 
model. The boiler represented was 80 ft. lone 
4ft, 6in. diameter, and had five supporta, “ne 
first, third, and fifth supports were elastic ‘whilst 
the second and fourth were rigid. The viel: 
effect was obtained by the use of levers and 
balance weights, each pair of levers 
one-fifth of the weight of the boiler whatever form 
it might assume. The action of varying heat j 
the bottom of a boiler was shown by the m ry 
which was jointed, and the sections were 
- jae by a screw arrangement. The value of Mr 
Head’s remedy was fully admitted in the dis. 
cussion, although, upon the principle of prevention 
being better than cure, it was more than once gb. 
served that such immensely long boilers ought never 
to be used. It was suggested that if they were ab. 
solutely necessary for the proper utilisation of the 
waste gases, then they should be divided up into 
several lengths. Mr. Richardson explained his 
method of dealing with these long boilers, which 
certainly appears to us to be original, He 
rivetted a bar across the boiler on the inside 
near each end, and tied the bars together with 
strong chain, so that when a boiler exploded the 
ends were kept connected, instead of being blown 
in different directions and doing damage to the sur- 
rounding property, and probably causing loss of 
life. The President, referring to the necessity of 
such long boilers in the Cleveland district, in order 
to obtain the full benefit of the waste gases, stated 
that at his new works he had had the boilers made 
in two lengths, one of 50 ft., and the other of 95 ft. 
He observed that Mr. Head had traced the evil of 
explosions in the long unwieldy boilers to its legiti. 
mate source, and had provosed a very good remedy. 
The next paper on the list was on open-hearth 
easting pits, by Mr. B. D. Healey, of Swansea, and 
which in the absence of its author was taken as read. 
The paper explained the mode of casting steel 
ingots practised at Elba Steel Works, near Swan- 
sea, where pits had been constructed from Mr. 
Healey’s designs, and which embraced the system 
of casting ingots in groups, the invention of Mr. 
Pink, of the Hoerde Steel Works, Westphalia. The 
furnaces are built in line with each other in the 
usual way with a tapping pit in front of each, but 
instead of the ordinary pits for the ingot moulds 
there is a hydraulic lift for the ladle carriage, anda 
turntable for theingot moulds. The turntable is in 
front of the lift, and provides the means for casting 
ingots of various lengths. To each pair of pits 
there is one hydraulic crane with a gib 20 ft. long. 
The ram is 9 in, in diameter with a lift of 6 ft. 6. in, 
the maximum load being 2 tons. The pits, lifts, 
dried ladles, and git moulds are all within the radius 
of the crane, and also of a machine for weighing off 
the ingots. The accumulator and pumps are self- 
acting, the engines having quadruple pumps and 
two cylinders. The lifts have 12-in. rams and 4 
lift of 8 ft., and when at the floor level they forms 
continuous siding for the ladle-skulls and pit-slags. 
The ingot tables are provided with guard-plates 
which prevent obstructions getting upon the path- 
way plates, each table being driven by independent 
bevil gearing. The ingot moulds are placed in 
groups on the turntables, the ladle receives the 
metal, and is then moved to the lift and raised to 
the necessary height to clear the git moulds, the 
turntable being moved at the same time, 80 as to 
bring the first git mould under the nozzle of the 
ladle. The moulds are usually stopped before 
the casting commences, the stoppers being ut 
on to suit the weight of ingots required. : e 
or more may be stoppered at the bottom w - 
there is not sufficient metal for the full group, a 
ingots of different lengths may be cast in the 7 
group. Gas is used for drying the ladles, eed b 
and mould bottoms, and the moulds are hea y 
when required, this arrangement being lage 
for keeping the bottom plates hot. It is rY™ 
that the temperature of the shop is lower an@ 
work lighter than with the old form of pits, besides 
which a saving of labour is effected. tae $6 
The utilisation of blast-furnace slag wy aes 
methods devised by Mr. Charles Wood, pret ie 
Ironworks, Le ager a ngiher oe Ka ned t 
r by that gentleman, whic : 
vith Pr Mme r. Wood described his process of 
cooling the slag as it flows out of the — 8 
= ‘ 7 onvert it mm 
of disintegrating it in order to ¢ A 
material suitable for constructive purposes © 
for this put 








of temperature without affecting the supports. He 


working model of the apparatus used 
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xhibited, and showed how the molten 
pow gas delivered on to the travelling table, water 
being then distributed over it, and how it was 
removed from the table by coming against a set of 
rs, which broke it up and fed it into the 
below. A model of Mr. Wood’s slag-sand- 
‘.¢ machine was also exhibited, and this system of 
cmversion was described in the paper. Both these 
machines have recently been described and illus- 
trated by us, 80 we need only add that in the second 
the slag is run into a bath of water, which 
is kept in a state of violent agitation by a kind of 
chun. As the liquid slag flows in, it is caught by 
the agitated water and distributed in minute par- 
ticles, which are afterwards collected and delivered 
into trucks. Mr. Wood has had the first machine 
at work for several months, and it has produced 
some seven or eight thousand tons of material, 
which has been used for concrete in various works, 
including houses. ‘The slag sand is useful for many 
s, and, amongst others, has been made into 
a strong cement, with five parts lime to one of sand. 
Mr. Wood considers the chief source of demand for 
the sand will be for agricultural purposes, as the 
js asserted to contain all the ingredients of a 
manure for heavy lands. One important ques- 
tion raised in the discussion was, whether the vary- 
ing quality of different slags would allow of them 
all being equally valuable for the purposes designed 
by Mr. Wood. Mr. Homer stated that in Stafford- 
shire he had run slag into water, and had suc- 
cessfully used it both for making bricks and as 
ballast for railways. Another member had mixed 
powdered slag with Portland cement, and repaired 
the flooring of his shops with it, and had found it 
almost indestructible. Mr. Wood’s invention was 
much approved of by the members, and in replying 
tothe discussion, the author of the paper stated 
that the cost of producing bricks was from 10s. to 
19s. per thousand, of concrete blocks 2s. 5d. per 
ton, and of mortar mor gear of 5 parts sand to 1 part 
lime 3s. per ton. With regard to the agricultural 
application of the sand, the President observed 
at he had tried the experiment on a large scale 
and it had not proved successful. There was no 
perceptible difference in the produce of the land so 
treated from that of similar land not so manured. 
He accounted for this by observing that it was 
probable that lime was required to be used in agri- 
culture under chemical conditions which differed 
from those under which it existed in slag. He con- 
sidered Mr. Wood's invention afforded a reasonable 
a of utilising slag, and so of preventing a 
er accumulation of the enormous slag heaps 

met with in the iron districts. 

The discussion on Mr. Wood's paper brought 
the proceedings to a close after a very successful 
meeting which will lead to the Transactions of the 
Institute being enriched with an able presidential 
address, a number of valuable papers, and some 
very useful and eminently practical discussions. 
In closing the sitting, the President again an- 
nounced that the summer meeting would be held at 
Liege on the 18th of August next. 








A “NON-RADIATING” ENGINE. 
Eaxty in the present year there appeared in a 
contemporary an illustrated description of a curious 
steam engine stated to have been invented and 
patented by Messrs. Moy and Shill, the designs for 
particular example described having been 
worked out by Mr. N. P. Burgh. In setting an ac- 
count of this engine before his readers, the editor of 
My contemporary was very careful to avoid giving 
a) a" and he subsequently —in a note 
" to a letter addressed to his journal by the 
ae ey properly pointed out the (to speak 
rn ¥) doubtfulness of one of the principal ad- 
ae a claimed. This being the case, we should 
ang have been content to leave the engine 
with he oticed, had it not happened that 
to brin anne few days an attempt has been made 
object € patent before the public as a desirable 
ines vi purchase by a limited company, a circum- 
cat the ch renders it incumbent upon us to point 
he: character of the assertions on which the 

. 2 oor are founded. 

c Tospectus of this “‘ Patent Steam Engine 
before ny ’ nerenen (Moy and Shill’s patent),” caw 
preference es the issues of 3500 8 per cent. 
in 10,000 of 1 €s, the total capital being 100,000/. 
patent is of 10/. each. The price to be paid for the 
hn in cash and 6500/. in s of the 
y; this cash amount and 500 of the 





shares, remaining in the hands of the directors until 
the company has erected and proved an engine on a 
large scale. We mention these facts to show that 
we are not criticising a petty scheme, but.one for 
which a large amount of public money is asked. 

We must now explain briefly the nature of Messrs. 
Moy and Shill’s plans. These gentlemen then, pro- 
pose to surround the cylinders of their engine with 
a casing partially filled with water, the sides of this 
casing having projecting from them a number of 
horizontal > tubes. is casing or boiler, as we 
suppose it should be called, is in its turn enclosed in 
an outer casing formed of a double sheathing of iron 
plates with some non-conducting material—we pre- 
sume firebrick—between them, this outer casing also 
containing the firegrates. The crown of this outer 
casing forms a kind of dome, from the top of which 
the chimney springs. As far as can be judged from 
the published drawings and description of a marine 
engine on Messrs. Moy and Shill’s plan, all that it 
is necessary to do when the pistons have to be ex- 
amined is to take down the chimney and to take off 
the domed cover of the casing and the crown of the 
boiler (which is made with a bolted joint), when the 
cylinder covers can be got at and removed in the 
usual way. The extreme handiness of such an 
arrangement sea-going engineers will, no doubt, 
appreciate. The boiler or steam generator just 
mentioned is in the published design mounted on 
the tops of a pair of steam hammer frames carrying 
the crosshead guides, the piston rods passing through 
long stuffing boxes at the bottom of the generator, 
and being attached to crossheads from which the 
connecting rods extend to the crank shaft below. 
The firegrates are placed on each side at about the 
level of the crossheads when the latter are at half 
stroke, and the casing containing them is attached 
directly to the main frames, thus securing a con- 
duction of heat to the crosshead guides, an arrange- 
ment which we must charitably suppose to have 
been devised by Mr. Burgh to render the engine 
adapted for working in intensely cold climates. 
When we inform our readers that in the design 

ublished in our contemporary about 9 in. of cast- 
iron frame is all that intervenes between the upper 
art of the crosshead guides, and the inside of the 
urnaces about a foot above the level of the grate, 
the promising efficiency of this arrangement for 
‘‘ warming up” the lubricating material will be 
understood. The valve chests and steam pipes are 
also enclosed within the outer casing (the former 
being, however, protected from the direct action of 
the flames), and, in fact, the object of the designer 
and patentees has evidently been to sacrifice every- 
thing to obtain what he or they are pleased to 
term a ‘‘non-radiating engine,” or one which the 
cylinders are enclosed in the boiler, and the boiler 
encircled by the products of combustion, the radia- 
tion from the external casing enclosing these pro- 
ducts being, we presume, conveniently lost sight 
of. Having now described the engine we may 
proceed to criticise the claims so prominently put 
forward in its behalf. 

The prospectus above referred to is accompanied 
by four reports by Mr. John Dudgeon, Mr. P. F. 
Nursey, Mr. J. W. Wilson, and Mr. N, P. Burgh re- 
spectively. The reports of the first three gentlemen 
are very brief. Mr. Dudgeon—whose name we are 
most surprised to see supporting such a scheme— 
states that there will be ‘‘ no practical difficulty in 
constructing the engine according to said drawings,” 
and he further expresses an opinion that the ar- 
rangement will prevent loss by radiation, and 
enable a greater power to be developed with a 
given cylinder capacity, the grounds for these 
opinions being, however, not stated. Mr. Nursey 
treats the matter in a general manner, and ex- 
presses his approval of the patentees’ ideas without 
adducing a single fact in their support ; while Mr. J. 
W. Wilson’s report reads as if that gentleman had 
been so astonished by seeing steam got up quickly 
in a small model that he accepted the whole affair 
at once without inquiry. It is, in fact, only 
charitable to the writers of the above mentioned 
“reports” to suppose—and the brief nature of their 
communications to a certain extent justifies this 
supposition—that their assertions were made hastily 
and ,without due om reagh into the details of the 
scheme they ventured to commend ; but even if we 
take this view of the case, we find it difficult to 
understand how it was that such letters were per- 
mitted by their authors to appear in print, in 


support of the assertions contained in the pros- 
pectus. Mr. N. P. Burgh’s report is of quite a 
different character to those above mention Mr. 





Burgh’s name figures on the prospectus as ‘‘ con- 
sulting engineer,” and his report furnishes the 
enumeration of the advantages of the scheme which 
are set forth in the prospectus. According to the 
latter and Mr. Burgh, ‘“‘some of the estimated 
savings that will be effected by the use of this 
Patent as compared with the best Modern Engines 
now in use” are: ‘Ist. From 30 to 50 per cent. 
in the consumption of fuel. Qnd. From 25 to 30 
a cent. in the cost of engines and boilers. 3rd. 

rom 40 to 50 per cent, in the space occupied by 
the engines, boilers, and bunkers. 4th. From 40 
to 60 per cent. in weight”! ! These are tolerably 
startling claims, our readers will admit; let us see 
how Mr, Burgh —— them, 

In commencing his report, Mr. Burgh informs us 
that, ‘‘the principle of this invention is based on 
the fact that the heat contained in the steam when 
generated should be maintained during the working 
of the steam, so that although the pressure in the 
cylinder becomes reduced as the steam expands on 
being cut off from the supply, the heat or tempera- 
ture inside the cylinder should remain unchanged. 
This is effected by the arrangement of the patent 
engine which prevents loss of heat by radiation.” 
In other words, the prevention of radiation will 
cause expanding steam to become so superheated 
during expansion, that its final temperature will be 
equal to that which it possessed when at its initial 

ressure! Well done, Mr. Burgh, this is indeed a 

iscovery, which ought to make your name famous 
in the annals of economical steam engineering. But 
perhaps Mr. Burgh means that the fact of the cylin- 
ders in ‘‘the patent engine” being immersed in the 
water in the boiler will cause the steam to be super- 
heated during expansion ; but even in this case his 
assertion would be unsupported by facts, for a water 
jacket will be a far less efficient communicator of 

eat than a steam jacket, and even the latter only 
prevents condensation in the cylinder, and in but 
rare cases acts as a superheater to any appreciable 
extent, at all events in large engines. Yet in the 
face of these well-known facts we find Mr. Burgh 
asserting that the steam used in ‘‘ the patent engine” 
will be maintained at its initial temperature during 
expansion, although (the steam used being at 3001b. 
pressure, and being expanded nine-fold) this would 
necessitate a superheating at the end of each stroke 
to the extent of 161 deg.! But Mr. Burgh has 
peculiar ideas about the efficiency of heating surface 
as the succeeding paragraph of his report shows. 
He says: 

The practical evaporation obtained in the best class of 
boilers is from 10 to 12 lb. of water pound of coal con- 
sumed, about 50 per cent. however of the heat thus obtained 
is lost in ordi engines and boilers by radiation, &c. - By 
the adoption of the patent steam engine 16 lb. of water can 
be readily ne pound of coal consumed, without 
any loss of heat by radiation, which is equal to a saving of at 
least 60 per cent. in fuel. 

We do not know the precise meaning which the 
writer attaches to the ‘* &c.” in this paragraph, but 
we fancy that the asserted fact of radiation and 
this mysterious unknown quantity walking off with 
half the heat contained in the steam derived from 
ordinary boilers, will cause the ‘‘&c.” to be re- 
garded by steam engine users with a melancholy 
interest, to which the much-dwelt-upon terrors of 
radiation alone would not have givenrise. Passing 
over this, however, we are somewhat perplexed by 
Mr. Burgh’s calculation of the saving effected by 
the boiler he advocates. This boiler, he states, eva- 
porates ‘‘ readily” 16 lb. of water per pound of coal 
consumed, and as the steam employed is at a 
pressure of 300 square inch, and the feed can 
scarcely be supplied from the condewser at a higher 
temperaturethan 120deg., thismeans that each pound 
of coal burnt actually gives up to the water in the 
generator, 1121 x 16=17,936 units of heat, But the 
highest calorific value which chemical analysis gives 
to any variety of coal is but about 15,800 units of 
heat per pound, while for ordinary coal the value is 
far below this, so that Mr. Burgh claims not only 
that “the patent” boiler will absorb all the heat 
which the fuel is theoretically capable of developing, 
but that it will for each pound of coal burnt de- 
velop out of its mysterious internal resources some 
2000 units of heat besides—a wonderful result 
truly! Even these figures do not give a just idea 
of the case, for we presume that even Mr. Burgh 
must acknowledge that the products of combustion 
must pass off at a temperature higher than that of 
the steam in the boiler. If we suppose these 
escaping products to have a temperature but 
400 deg. higher than that of the air entering the 
ash-pits, and further imagine that the chimney 
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draught is so effective that a proper combustion | 
can be obtained by admitting only one and a half 
times the quantity of air required for strict chemical 
combination, then we shall find that the products of 
combustion will carry off about 1600 units of heat 
for each pound of fuel consumed, so that to per- 
form the evaporation which Mr. Burgh claims, about 
3600 units of heat must be provided from some 
mysterious source for each pound of fuel put upon 
the grate bars! Perhaps, however, our readers 
would like to read Mr. Burgh’s description of the 
action of this wonderful boiler. It is as follows: 

The generation of the steam is attained most rapidly and 
efficiently. The flame attacks the lowest surfaces of the 
syphon tubes first, and it is natural that the water contained 
therein, as it is remdered lighter by the beat, should ascend 
to the upper return part of the tubes, the water in the reser- 
voir keeping up the supply for the lower tubes, and the 
steam bubbles in the upper tubes ascending through the 
upper body of water in the reservoir into the space above, 
from which the steam is used in the éngine cylinder, thus 
no radiation of heat occurs during its working, because the 
cylinder is surrounded by heat as hot as the steam. It may 
be well to observe that there is no fear of superheating the 
steam with this invention, because the steam is first formed 
in the tubes, and then passes through the water in the reser- 
voir, and the quantity of water will always regulate the den- 
sity of the steam, while from that fact, the blistering of the 
working surfaces, which now generally occurs, will be ob- 
viated, as also from the metal of the cylinder being equally 
hot outside and in. The space and weight per indicated 
horse power, will be reduced at least 60 per cent. ; safe work- 
ing is secured, the tubes being free to expand or contract 
without any chance of leakage. 

We trust that our readers are fully capable of es- 


engines, boilers, water in boilers, and spare gear 
amounts to but from 110 to 130 Ib. per square foot 
of heating surface provided, or in other words, the 
weight of the casing alone of Messrs. Moy and Shill’s 
engine would amount to from 35 to over 40 per cent. 
of the grossweight of engines, boilers, and spare gear, 
of the ordinary types, and having an equal amount 
of heating surface. It is possible that Mr. Burgh 
may reply to this that he could increase the heating 
surface of the engine in question, without increasing 
the weight in the same proportion. It is quite 
possible that he might do this, and it is also possible 
that he might entirely alter the design of the en- 
gine if he chose; but we are, at present, arguing 
upon the facts laid before the public concerning 
Messrs. Moy and Shill’s engine, and not upon what 
those interested in this engine might design in the 
future. 

3ut we must return to Mr. Burgh’s report at- 
tached to the prospectus under notice. To this re- 
port, a number of figures are appended, these re- 
ferring to a 100 horse power engine which we sup- 
pose Mr. Burgh has designed for Messrs. Moy and 
Shill. This engine is to have a high pressure cylinder 
284in, and a low pressure cylinder 57 in. in dia- 
meter, both with 18 in. stroke, and it is intended 
to work with steam at 300 lb. total pressure 
the calculations being made for steam of this 
pressure cut off at one-third the stroke in the 
high pressure cylinder. Under these circumstances 
Mr. Burgh estimates the ‘“‘Im. Ind. HP.” at 





timating, at its just value, the amount of circula- 


tion which is likely to be set up in horizontal | 


=> tubes by the difference in temperature of the 


upper and lower limbs of the syphon—these limbs | 
being about 6 in. apart—and we shall therefore say | 


no more on this head; but it may be interesting to 
examine more minutely what is expected of this rée- 
markable boiler. 
posed 100 horse power engine attached to his re- 
port, Mr. Burgh unfortunately omits to give par- 
ticulars of the heating surface provided; but, 
fortunately, he, a few weeks ago, published in a 
contemporary these desired particulars of a 10 horse 
power engine on Messrs, Moy and Shill’s plans, de- 
signed by him, and to which we have already re- 
ferred as being illustrated. To this engine, which 
he rated at 10 horse power nominal, but which he 
stated to be capable of developing 354.86 indicated 
horse power (!!) when worked with 400 lb. steam, 
Mr. Burgh gives but 100 square feet of tube surface, 
while the surface of the generator exposed to the 
action of the products of combustion is under 
30 square feet ; and he asserts that from this sur- 
face 3507 Ib. of water will be evaporated per hour 
with a consumption of 292.25 lb. of fuel. In other 
words, each square foot of heating surface is to 
evaporate nearly 27 1b. of water per hour with a 
consumption of but 1lb. of coal for each 12 Ib. 
of steam generated! ‘Truly it requires asimple and 
childlike faith in Mr. Burgh, to believe such things, 
or to believe that but a fraction over 10 lb. of steam 


would be required per indicated horse power per | 


hour even with an initial pressure of 400 lb., and a 
fourteen-fold expansion. 

There are many other curious statements in the 
letter from which we have just been quoting figures, 
but we cannot spare space to notice them here, and 
we shall only refer to the typical 10 horse power en- 
gine again to get some data bearing upon the asser- 
tion that the conatruction of ‘* the patent engine’ 
effects a saving in weight of from 40 to 60 per cent. 
‘The wonderful 10 horse power engine, which is to 
develop 854.86 horse power indicated, has, as we 
have stated, about 130 square feet of total heating 
surface (or about 0.366 square feet per ‘Im. 
Ind. HP.”*!); but we find from an inspection 
of the engraving that the casing which surrounds 
the furnaces and generators exposes no less than 150 
square feet of surface, so that in this ‘“ non- 
radiating” engine the »xtérnal radiating surface is | 
really greater than that available for the gene- | 
ration of steam. As the casing is about 4 in. thick, 
moreover, and consists of two sheathings of iron | 
plates enclosing a non-conducting material, we 
shall be making a moderate estimate if we take its 
weight as but 40lb. per square foot, so that the 
weight of the casing alone will be about 46 lb. per 
square foot of total heating surface available for the 
generation of steam. But if we refer to whatis being 
done by our leading marine engineers we shall find 
many examples in which the gross weight of 








* We have adopted these letters as a convenient contraction 
for “ imaginary indicated horse power.” 





In some figures concerning a pro- | 


5013.7 collectively, and he calculates that but 
56293.68 Ib. (the decimals given by Mr. Burgh 
|are no doubt important) of water will have to be 
| evaporated per hour, or but a little over 11]b. per 
“Im, Ind, HP.” per hour. The evaporation 
he in this instance puts down as 15 lb. of water per 
‘pound of fuel, and he thus calculates the con- 
sumption of the latter as 0.748 Ib, per ‘Im. Ind. 
HP.” per hour. Now we find in the first place 
that Mr. Burgh has founded his estimate of the 
fuel consumed exclusively upon his calculation of 
the number of cubic inches of steam admitted to 
the cylinder per stroke, and has made no allowance 
for heat communicated to the cylinder during ex- 
pansion ; and we are, therefore, driven to believe 
that notwithstanding the opening paragraph of his 
report (already quoted by us) he intends the 
steam to expand without receiving heat. Under 
these circumstances the expansion would take 


“7 nearly, Mr. 


| place according to the law pa v 


| Burgh states the quantity of steam admitted to the 
|high pressure cylinder per stroke to be 5357.64 
cubic inches and as the volume of the low pressure 
| cylinder including clearance is 49557.68 cubic inches 
| the effective expansion is 9.063 times. With a total 
| initial pressure of 300 lb. per square inch and the 
| steam expanding according to the law just stated 
| this expansion would give a mean total pressure of 
| 97.65 lb. and an engine using the amount of steam 
istated by Mr. Burgh without loss from any source 
would under these circumstances develop 5210 
horse power. But Mr. Burgh calculates the 
“Im. Ind. HP.” of his engine as 5013.7, so that 
we see that his total allowance fOr losses by throt- 
tling, clearances, back-pressure, &c., amounts to less 
than 4 percent! Seven or eight times this quantity 
would be nearer the mark, Jt is no wonder that by 
making such calculations as these, and assuming an 
evaporative efficiency materially in excess of the 
actual calorific value of the fuel, Mr. Burgh should 
arrive at results purporting to show extraordinary 
economy. 

There are many other points in Mr. Burgh’s re- 
port which are (to speak mildly) open to criticism 
—for instance, there is a mysterious statement that 
the ‘total amount of fuel required per unit of heat 
per hour” is 18.2 lb.—but we cannot spare space to 
notice them, and we think we have said enough to 
show the nature of the arguments upon which the 
claims for the economy and general advantages of 
Messrs. Moy and Shill’s engine are founded. As 
we have already stated, we should have been quite 
content to leave these gentlemen's plans unnoticed, 
and to pass over their sanguine expectations 
of advantages to be derived from their system, 
had they not been made the basis for public financial 
operations ; but under the circumstances it is only 
our duty to point out the fallacies of the arguments 
brought forward to support a system of steam 
engine construction which we can only regard as 
calculated to bring discredit upon the principles of 
economical working on which its supporters assert 
it to be founded. 





THE OPENING OF THE VIENNA 
EXHIBITION. 

View 

Tue Ist of May, always a fete day be Yin : 

had this year been anticipated with an enthusiaan’ 
never before known, for on it the Emperor f 
Austria would proclaim as open to the world which 
was to flock to the capital of his dominions th 
greatest of all Universal Exhibitions—the Welt 
Austellung in the Prater. For months past almost 
as much energy and industry had been displayed 
outside the boundary fence of the Exhibition ag 
within, ‘The permanent restaurants and pleasure. 
buildings in the park had been renovated, and 
temporary structures of all sizes and descriptions 
had been erected. Alike within and ‘without the 
Exhibition buildings and grounds, the efforts to 
approach something like completion became almost 
frantic as the end of April approached—within, to 
produce a presentable appearance to the Emperor 
and his suite; without, to attract the countless 
thousands who should crowd around the entrance 
to the Exhibition to watch the brilliant cortége 
and the throng of visitors. But on all those who 
entertained the greatest expectations disappoint. 
ment waited; the world did not flock, there was 
no brilliant cortége, the weather, which had been 
extremely cold for some days before the Ist of 
May, was unpropitious ; and though a glorious sun- 
shine broke over the building just before the im- 
perial party entered, a persistent rain succeeded 
And no countless thousands came to see, nor to 
pour kreutzers into the, pockets of the speculators 
who had lined the Prater with their shows and 

Bier Halles. 

For a long while before the day of opening it 
became only too apparent that it would be impos- 
sible to attain anything like completeness on the 
Ist of May. In some of the detached buildings, 
the exhibits were almost in order, the British section 
of the Agricultural Hall was well advanced, and 
the German pavilion of a similar class was tolerably 
forward, but many of these separate buildings were 
not nearly completed by the last day of April; the 
ground around the Industry palace and its build- 
ings was torn up by the incessant traffic, by the 
multitude of workmen, and excavations and spoil 
heaps were in all directions. Packing-cases of all 
nationalities were everywhere reared up one above 
another; more cases not yet unpacked, or only par- 
tially cleared, scaffolding, balks of timber, and build- 
ing materials, encumbered the ground. ‘Thejlines of 
rails in front of the buildings were crowded from 
end to end with loaded trucks, and a wild confusion 
and litter were universal. ; 

Within the palace, the Machinery Hall, and in 
the pavilions, with a few exceptions, the prospects 
looked even more unpromising. The packing-cases 
and the débris therefrom covered the floors, and the 
arranged exhibits in the main building appeared by 
contrast to increase the confusion ; in the Rotunda, 
upon which special energy had been expended during 
the few days previous, wonderful progress had been 
made, the flooring had been completed, the frame- 
work of the imperial platform erected, a few strik- 
ing exhibits were in place, and the grand hall began 
to assume somewhat of an appearance of order. — 

The condition of the Machinery Hall was chaotic, 
and the last hopes of achieving anything ap 
to have variished after mid-day on Wednesday—the 
workmen abandoning their efforts and resigning 
themselves to repose upon their unfinished work. 
Mr. Thomas R. Pickering, of the United States 
section, had some days before taken off all his = 
from the Machinery Hall, and thrown it into the 
Industry Palace, in order to obtain some good —_ 
at the opening. In the midst of all this appare® 
general confusion, the crowds of labourers of 
sexes were working; a curious mingling of Da- 
tionalities—English, French, Italian, and RussiaD, 
largely diluting the German and Austrian = 
The Hungarian labourers, working in long sheep 
skin, or white felt, overcoats, were of eee rez 
rous, but their appearance and capacity — Fish 
voke a pitying smile from any ordinary ©06 
navvy, for.if content with a small pay, they spa 
to have a morbid dread 7 aogene but a 
sponding small amount of work. 

POn the afternoon of Wednesday, the ~~ 
April, all the privileged visitors were —— ‘ome 
the Industry Palace, and a large number prong 
were marched into the building to aid the © 
already there in clearing the ground and preparing 
the Rotunda for the reception of the morrow. the 
soldiers returned to barracks about seven © 
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orning, and, judging from their appear- 
ad been working hard all night. ; 

The ordinary tickets which had been supplied for 

ission to the building before the opening, were 

+ available after the 30th of April, but special 

ravitations were issued for the inaugural ceremony. 
The demand for thesé tickets was very great, far 
ter, indeed, than the supply, and none were 
given to exhibitors, who were obliged to remain in 
their respective sections if they entered the build- 
On the back of the tickets was printed a plan 

f the Rotunda, showing the entrances, and the 
0 ‘tions assigned the = erent classes = —. 
ring the tm entrance to the grounds 

‘ _ Aeage rw} Rotétida, the results of the previous 
ht’s labour were apparent, It was difficult, in- 
‘eed, to recognise the o agg vy a all con. 

‘on but a few hours before. e packing cases 
~ ste taken away, presumably on the railway 
wagons, which had vanished also, The lines of 

manent way were covered with gravel, and the 
space in front of building, which last evening had 

been covered with débris, timber, bricks, and all 
manner of incumbrances, and which had been worked 
into deep ruts by wagon-wheels, until it looked like 
the highway to a gravel pit, was converted into a 
mp ard ollie ‘end privale carriages, 
s stream 0 Cl Pp . 
= stretches of lawn had been laid out, with a 
faint suspicion of verdure u them, and flowers 
were distributed afound. Where it had been im- 
ible to remove the seaffolding of unfinished 
pavilions, care had been takén at least to make 
them neat, and the eye was led from them to the 
great variety of flags floating above. We may 
remark, en passant, that the display of bunting was 
rather a mean one, which was to be regretted, con- 
sidering that the banners of all nations could fairly 
have been hung out. 

On neting the Rotunda, not through the main 
entrance—that was of course reserved for the im- 

ial party—but by a side oes oy gear } of 
the central garden courts, the work of transforma- 
tion was sedalty striking. It need not be said that 
all materials, litter, and packing cases had been 
cleared ; that was a comparatively easy matter ; er 
the incomplete aspect of yesterday was exchange 
tora farnished and finished appearance, which pre- 
sented a startling contrast. ‘The — of the great 
ing aisle was covered with chairs, and in the centre 
ofthe Rotunda, immediately below the lantern of 
the roof, a fountain, which had been before but a 
shabby-looking obstruction, was filled with flowers, 
shrubs, and grass, and wanted only water to be a 
petfect success. 

A circular space, with about half the diameter of 
the sunken area of the Rotunda, and in the centre 
of the floor, was fenced off by posts and red cords, 
and in the same manner the ring around this central 
tirele was divided into a number of compartments, 
the posts and cords being placed radially. ‘The 
dajs od posite the entrance by which the Em- 

rt and his suite were to arrive, and was situated 
Immediately in front of a large trophy of tubes, 
which was, however, happily softened down by 
means of draperies and tall shrubs. 

We cannot form any reliable estimate of the 
number of people present, and there are no data on 
this point. About 7000 tickets were issued, and, 
+ radio calculation, 37,000 people entered 

he ng; but this figure must be much too 

. ‘Two of the conditions mentioned in the pro- 
gramme were that all gentlemen should attend 
either in uniform or evening dress, that the annular 
space in the sunken floor of the Rotunda should be 
tntitely devoted to them, and that the ring aisle 
rem ew apart exclusively for ladies. Had 
conditions been observed, the effect of colour 
would have been remarkably good, but the cold- 
te oot gers led to the first stipulation being 
, and no attempt whatever was made to en- 

fotee the second regulation, so that the visitors, 
seen tom above, appeared only as a heterogeneous 
mass. Visitors were admitted from 9 till 11, and by 
hour the available spaces were tolerably 
one and the cornice gallery, running around 
fal the springing of the cone, was also 
At mid-day a few spasmodic shouts, which, on 
the ) Proved to be Viennese cheering, announced 
dead et”, At entrance of the Emperor 

e imperial party, and shortl 
ray ede they entered the great arena, preceded 
din Ute at Senborn, and advanced to the 
tly without display as this entry was, 


the whole effect was very striking. Standing 


following ™ 
ance, they h 





nearly opposite the dais, one saw the magnificent 
Rotunda and the ring aisle freely lighted—for the 
sun just then shone out brilliantly—on each side the 
entrances to the great nave, in front the rear en- 
trance of the main central transept, and behind the 
chief portal with the glorious semicircle of painted 
glass overhead, which is the gem of decoration in 
the Industry Palace, and almost saves the Rotunda 
from the sombre aspect which the colour of its ceiling 
imparts, The few exhibits which were in place 
helped also the effect. The northern transept, 
which is entered from the main portal, and serves 
as a large antechamber to the Industry Palace, 
was furnished with handsome fabrics and draperies 
festooned from the walls and roof, while some 
funereal cases, that block up, rather than furnish, 
this transept, were partially screened, and therefore 
greatly improved by some fine silken and other tex- 
tile exhibits. In the Rotunda the most conspicuous 
object was Sarg’s great stearine trophy ; a candle- 
dealer’s advertisement it may be, but a triumph of 
art for all that, and a beautiful piece of design. 


The whole affair, which is about 30 ft. high, is exe- | G 


cuted in steatine, and the crowning feature is a bust 
of A. de Milly; beyond, an indifferently well- 
stuffed lion stood beneath a canopy, the exhibit of 
a furrier; and near by some noble statuary of MM. 
Thiebaut and Sons, of Paris. Two statues, emble- 
matical of Switzerland, ¢ompleted the list of striking 
objects and, indeed, praétically, of all the exhibits in 
the Rotunda at the time of opening. 

A very few words will serve to describe the cere- 
mony. The Emperor received a few addresses, and 
a copy of the general catalogue of the Exhibition, 
there was a little, very little music, the Emperor 
declared the building to be opened, and then, ac- 
companied by the Prince of Wales, the Crown 
Prince of Prussia, and the remainder of the party, 
he took a long and careful walk over the Industry 
Palace, mingling freely with the visitors, and show- 
ing real interest in the great world’s show which 
Baron Schwarz-Senborn has created. 

Going through the building, the same extraor- 
dinary sticcess that had attended the efforts of the 
executive in the grounds and Rotunda, were visible 
in the nave and transepts. More exhibits were 
in order than one would have supposed possible ; 
but of course many cases remained unfinished, 
some, which were sufficiently good, being left ex- 
posed ; but for the most part, they were decently 
covered up out of sight. Many exhibits too, were 
hastily thrown together for the occasion, and crim- 
son cloth covered a multitude of packing cases. 
After a visit of inspection which lasted for an hour, 
or an hour and a half, the Emperor, his visitors, 
and suite quitted the building, and with them a 
large number of those who had come to witness the 
ceremony. 

On the morning of the 2nd May, the Exhibition 
resumed much of its unfinished aspect, the tem- 
porary expedients that had been adopted, were 
swept away, and the workmen of exhibitors once 
more took possession of the building. Visitors 
were of course admitted, but comparatively few 
availed themselves of the - oar The date 
of absolute completion is still remote. The sidings of 
the railway stations are crowded with loaded wagons 
arriving from all directions, and as none are allowed 
to be sent to the Exhibition until the 4th or 5th of 
May, the accumulation hourly increases. To-day 
there are some 750 loaded wagons waiting to be 
despatched, and as only about 250 a day can be re- 
ceived at the Exhibition, it will be seen how heavy 
is the work still to be done. How long the goods 
will continue to arrive at their present rate it is im- 
possible to conjecture, but it is certain that many will 
be too late, while some will not arrive at all. For in- 
stance, out of about 400 colonial cases (British 
section), 8 have come to hand in the Exhibition, and 
the whereabouts of many of the rest is extremely 
problematical. 

But now that there is no more labouring against 
time, work seems to go on with a better will. In 
the Industry Palace, the Machinery Hall, and in the 
pavilions the change is marked every hour. In 
the Rotunda cases are being run up at an oe 
rate, an opposition stearine trophy is nearly raised, 
and the whahs floor which is marked out for exhibits, 
gives some idea of what may be ultimately expected. 
We must not, however, be led into a notice of the 
progress of the Exhibition, or the length of this 
article would exceed all reasonable limits ; we have 
only aimed at giving our readers a general sketch of 
its condition when it was thrown open to the public 
and some indication of what may be expected from 
it after completion, 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
dull all last week, the price ranging from 118s. to 11ls., and 
closing on Friday at 111s. 6d. Monday there was no 
bus on t of the Bank holiday. The opening 
rice yesterday was 111s., and an extensive business was done 
own to 110s. 6d., from which poifitit rallied and closed 
firmer, buyers offering 111s. and sellers asking 111s. 8d. The 
shipments have been very small fot two weeks, which has 
caused rather a dull feeling, but on the other hand the high 
price of iron in the Middlesbrough district, and the continued 
reduction of the stock in store, make holders sanguine of 





another rally. The prices of makers’ iron are again reduced 
in sympathy with warrants, 
> m No. om 
6. - & dad 6 8 . 
Gmb.atGlasggow ots 112 6-115 0 111-112 6 
s. d. a. d. 
Gartshetrie ” rr) ee oe 137 6 117 6 
Coltness ” wee see eee 137 6 117 6 
Summerlee ” eee see on 187 6 1176 
Carnbroe ” ane oe eee 1260 1176 
— ” rr “ue eee 140 0 115 0 
Calder, at Port Dundas YT) see 1400 1150 
lengarnock, at Ardrossan oe tee 128 6 117 6 
Eglinton pe we MO 196 
Dalmellington 7) eee ae 1170 1160 
Carron, at Grangemouth, selected «4 1850 — 
Shotts, at Leith ... 1 +e eee 1385 0 1176 
Kinnell, at Bo'ness on ee ts 1276 1176 
(The above all deliverable alongside.) 
at Iron ... eee oe tes on 141. to 151. 
ail rods ... ooo tat 


ere eee 141, 

Last week’s shipments of pig irom were only 9102 tons as 
against 26,865 tons in the corresponding week last year. This 
a shipments up to the 3rd inst. are 223,566 tons, while 
ast year up to the same date they amounted to 313,293 tons, 
the falling off being 89,727 tons. The deliveries from the 
public warrant stores last month amounted to 7669 tons, and 
on the 80th ult. the stock was 73,021 tons, with, probably, 
not more than 80,000 tons in the hands of makers, In to- 
day’s market prices varied between 111s..and 114s, 3d. cash, 
closing in the afternoon at 113s. cash. 


The Coal Trade.—There is an almost universal feeling of 
anxiety prevailing in the coal trade of Scotland, owing to 
to the position which the miners have taken up with reference 
to the special rules that have been hung up at most of tho 
collieries. They have been framed by the coalowners, and 
approved of by the Home Secretary, in accordance with the 
provisions of the Mines Regulation Act, but the men aver 
that in a number of instances they are not in accordance with 
the spirit of the statute, and it has been with difficulty that 
they have been restrained from coming out on strike 
against them. They allege that the special rules that have 
been adopted in Northumberland and Durham differ very 
materially from those offered to to them for their acceptance, 
in so far as the respective responsibilities of the miners and 
mine owners are concerned, and they cannot see why the 
Home Secretary should be more indulgent to the miners of 
the North of England than to themselves. All the leading 
mining districts have . a delegates to act upon a 
deputation which, at the instance of Mr, Alexander 
McDonald, President of the Miners’ National Association, 
Mr. Secretary Bruce has consented to receive to-morrow to hear 
their objections to the rules in question. Coal has become a 
good deal more — and prices in some places have been 
further reduced lately, but the miners’ wages have not yet 
suffered any reduction. 


Edinburgh and Leith Engineers’ Society.—The ordinary 
meeting of this society was held last week, Mr. Alan Brebner, 
C.E., president in the chair. A paper on “ Locomotive En- 
gineering” was read by Mr. W. Lawrence Williams. 


Mr. James Young to be made an F.R.S.—Tho friends of 
Mr. James Young, of Kelly, the founder of the paraffine in- 
dustry, are much delighted at learning that the eminence of 
that gentleman as a Pere chemist, coupled with his 
munificent patronage of science, is about to be recognised by 
his election asa Fellow of the Royal Society at the forth- 
coming annual ot of that learned y- is is 
certainly a well-merited honour. 


Marsden’s Steam Road Metal Orusher.—Messrs. Mars- 
den’s steam road metal crusher, shown at the Ayrshire Agri- 
cultural Show last week, was examined at work by the 
Committee of the Ayr District Road Trustees, and as the 
trial was in every way satisfactory, Mr. Shaw, clerk to the 
Trust, was authorised to purchase the machine in terms of 
the remit from the general meeting. It was awarded a first- 
class prize by the judges, and will be removed to Parkthorne 
Quarry, there to begin its regular work. 





SHIP SURVEYING. 
To THs Epitor oF ENGINEERING. 

Srr,—Your correspondent “ A Reader” in your last week’s 
impression draws attention to the fact there are surveyors of 
tonnage now connected with the Board of Trade who are 
naval architects, and whose services would be available in 
dealing with unseaworthy shi It would have been more 
nearly correct if he had stated that they are shipwright sur- 
veyors in name, but in fact, instead of being naval architects, 
are made up of clerks, half-pay officers, and such like. 


iy om 
am, Sir, yours =e 





Tas Bereran Coat Trape.—The condition of the Belgien 
coal trade has not materially changed in Belgium. 1 
are, however, increasing symptoms of reaction in the trade, 
the demand having become weaker, especially for coal for 
metallurgical purpose 
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WALL DRILLING MACHINE AT THE VIENNA EXHIBITION 


CONSTRUCTED BY MESSRS. HENRY HIND AND SON, ENGINEERS, NOTTINGHAM. 


Tue wall-drilling machine, of which we give engravings 
above, forms one of the exhibits shown at Vienna by 
Messrs. H, Hind and Son, of Nottingham. The machine 
is double geared, and will drill holes up to 6 in. in diameter, 
while the frame being fitted with movable feet it can be 
fixed at any desired distance from a wall or column. A 
self-acting feed motion is provided, the spindle having a 
range of 10in. Machines of this kind are exceedingly 
handy in a number of situations where the floor space for 
an ordinary drilling machine is not available, and the 
example now under notice is a very good one of its class. 








| vice was not followed, but as the traffic increased, quays were 


extended along both sides of the river. From 1807 till the end 
of 1835, when Walker was appointed engineer, deepening, 
widening, and straightening were continuously carriedon. In 
Walker's first report to the trustees, he stated that there was 
then a depth of 7 ft. to 8 ft. at low water at Glasgow, while the 
lift of a neap tide, which was only sensible in 175g, was 4 ft., 
and of a spring tide 7 ft. or 8 ft., making a depth of 12 ft. at 
high water of a neap tide, and of 15 ft. ofa spring tide. Scott 
Russell, in 1837, spent several weeks in carrying out a minute 
and elaborate series of tidal observations. He found that spring 
| tides rose and fell about 11 ft. at Port Glasgow, and about 7 ft. 
at Glasgow, neup tides rising 6 ft. and 44 ft. at those places re- 





THE RIVER CLYDE. 

Ar the meeting of the Institution of Civil Engineers, held on 
the 6th inst., T. Hawksley, Esq., President, in the chair, the 

per read was a history of “ ‘lhe River Clyde,” by Mr. James 

M. Inst. C.E., and gave an account of the various works 
carried out for improving it as a navigable river, and of the 
modes and cost of dredging and depositing followed in the 
deepening and widening of it. 

It was remarked, that for no river in the kingdom had so 
much been done “ by art and man's device” as for the Clyde 
above Port Glasgow ; that the river from Glasgow, for 12 miles 
seaward, was nearly as much an artificial navigation as the 
Suez Canal, and required constant dredging to maintain it ; 
while the ever-increasing size of the vessels of the mercantile 
navy rendered necessary the constant deepening of the river to 
enable the navigation to keep pace with the demands of the 
shipping trade. One hundred years ago the river was fordable 
even on foot 12 miles below Glasgow. 

The engineering works carried out in the Clyde, combined 
with the mineral resources of the district, had raised Glasgow 
from an insignificant provincial town, with a population in 1771 
of only 85,000, to be the second city in the empire, with a popu- 
lation (including suburbs) of 666,150, according to the census of 
1871. The banks of the Clyde were now the seat of the largest 
shipbuilding trade in the world. The first steps were taken 
by the magistrates of Glasgow in 1755, when Smeaton was em- 
pA ed to report as to the improvement of the river. Golborne, 
of Chester, reported in 1768 ; James Watt in 1769 ; Rennie in 
1799, 1807, and 1809; Telford in 1806, 1819, 1821, and 1826, 
and subsequently, engineers of the highest eminence had been 
consulted. Smeaton, in 1755, found there were twelve different 
shoals between Glasgow and Renfrew, the two shallowest places 
belng at the present western boundary of the harbour of Glasgow, 
where the river was 1 ft. 3 in. deep at low water, and 3 ft. 8 in. 
deep at high water, anda point then witbin the harbour, where 
it was 1 ft. 6 in. at low water, and 3 ft. 3 in. at high water. There 
was now adepth of 14 ft. at low water and of 24 ft. at high 
water at each of those places. Ordinary neaptides were then 
only sensible at G w. Smeaton recommended that a 

and dam should be constructed 4 miles below Glasgow, in 
order to secure a depth of 4} ft. of water at all times up to the 
quay at Glasgow. The lock was to be 18 ft. wide, and capable 
of taking in a vessel of 70 ft. in length. Fortunately no lock 
and dam were constructed, ind the first improvement of the 
navigation was effected by Golborne, who, in 1768, inaugurated 
the system co the river by the construction of rubble 
jes, and of the removal of the shoals by dredging aid plough- 

. 1799, Mr. Rennie recommended the construction of | 
new jetties, and the building of low rubble walls from point to 

int of the jetties. Two hundred jetties, varying in length 

60 ft. to 550 ft. were built. In 1806 Telford recommended 
the completion of the parallel dykes begun on the recommenda. | 
tion of Rennie, the bringing of the river to a uniform width, and | 
the formation of a towing-path from Renfrew to Glasgow. He 
disapproved of the quays along the river, and recommended the 
conversion of a portion of the present bed of the river into a wet 
dock, and the making of a new channel for the river. This ad- 





spectively. The tides now rose about the same at Port Glaszow, 
but at Glasgow the spring tides rose 10} ft., and neap tides 
| 94 ft. He also found that the time of high water was 83 minutes 
| later at Glasgow than at Port Glasgow; now it was only 65 
minutes later. In 1800 it was 3 hours later at Glasgow than at 
Port Glasgow. The time of low water at Glasgow was at present 
l hour 40 minutes later than at Port Glasgow. In Glasgow 
harbour the tide flows for about 5 hours 40 minutes, and ebbs 
for about 6 hours 50 minutes; at Port Glasgow the tide flows 
for about 6 hours 15 muoutes, and ebbs for about 7 hours 
2 minutes, 

In 1840 was passed an Act, founded on plans prepared b 
Walker, in mA yen defining both sides of the ae when Ad 
proved, were laid down; and on those lines, with slight modifica- 
tions at one or two places, to meet the wishes of riparian pro- 
prietors, the improvements in the river had been since carried 
out. Notwithstanding the t changes in the river previous 
to the passing of that Aet, the width of the river above Napier’s 
Dock, in Glasgow Harbour, was then only 168 ft.; now it was 
410 ft, and vessels of 83000 tons burthen floated where at that 
time stood one of the largest cotton mills in the city. Before 
the river was improved, inundations of the low-lying part of 
the city of Glasgow were frequent, and engaged the attention of 
Rennie in 1799 and 1807, and of Walker in 1836. The straight- 
ening of the river, and the enlargement of its sectional area, 
had put an end to these inundations. In 1830 the greatest 
draught of vessel that could be navigated safely to Glasgow was 
16 ft.; in 1839, 17 ft.; in 1854, 19ft.; in 1861, 21 ft.; and in 
1870, 22 ft. 

Since 1768 there had been a gradual lowering of the low- 
water level in the harbour of Glasgow to the extent of nearly 
9ft., 13in. of this depression having taken place since 1853. 
The results were not entirely beneficial; quay walls built even 
as late as 20 years ugo were founded too hi a for the altered level 
of low water, and the necessity of greater depth of water to suit 
the class of large vessels now building, had made the walls show 
a tendency to slip into the river. 

(To be continued.) 








Boston.—The portion of Boston which was burned down 
last year is to be rebuilt on a plan originally devised by 
= compe Wren for London, after the great fire of 

ondon. 


A New Gas Company.—We notice that a company is 
being formed to purchase Mr. Jobn F. H. Parker’s patents 
for the manufacture of gas. Mr. Parker's process consists in 
mixing coal-dust with a certain proportion of caustic lime, 
the mixture being then heated in retorts in the usual way. 
According to a modification of this process also a small per- 
ny of petroleum is added to the lime before its mixture 
with the coal, the object being to enrich the gas. It is stated 
that the petroleum, when thus absorbed by fhe lime, can be 
transported with perfect safety. Small experimental wor 
for testing the process have been fitted up at Bewdley, and 
= results obtained appear to justify the scheme receiving 
attention. 


FOREIGN AND COLONIAL NOTES. 

Ti t of Port Adelaide.— Dredging operations at 
the inner bar at Port Adelaide, South Australia, have in- 
creased the depth of water so much, that ordinary vessels 
visiting the port are now rarely subjected to any detention. 


The United States Navy.—The construction of four vessels 
for the United States navy has been ordered. Of these 
vessels one each is to be built at Portsmouth, Boston, and Nor- 
folk, each vessel being 640 tons burthen. The fourth vessel, 
which is to be built at Brooklyn, is to be on a novel plan, 
high speed and great strength being combined, while there 
is to be a gun deck, which will enable all the armament to 
be used on one side if necessary. The Raleigh, recently 
built for the English navy, will serve as the model of this 
fourth vessel. 

Belgian Rails in Victoria.—Belgian firms will be allowed 
to compete in common with English houses and companies 
for the supply of 5500 tons of rails required for the State 
lines now in course of construction in Victoria, Australis. 
We are not aware, however, that any Belgian rails have at 
present been actually forwarded to any Australian colony. 
At the same time the policy which is being pursued by the 
Victorian railway department shows that the Victorians are 
becoming weary of the present high rates for English iron. 


American Steam Navigation.—An iron steamer named the 
Grenada, built for the Pacific Mail Steamship Company, was 
launched from the yard of the Harlan and Hollingsworth 
Company at Wilmington, Delaware, April 1. The Grenads 
is 300 ft. long over all, 40 ft. beam, and 30 ft. 6 in. depth 
of hold. She has four water-tight bulkheads, all extend- 
ing to the middle deck, except the collision bulkhead, which 
goes to the upper deck. The Pennsylvania, the first of the 
new line of American steamers between Philadelphia and 
Liverpool, is-expected to put to sea this month. 


Brvrner’s Or Axxx-nox.—A company is announced 
under the title of “ Beuther’s Patent Railway Axle-box 4 

ny, Limited,” having for its object the purchase < 4 
Beuther's tents for railway axle-boxes, and to ge » 
M. Parson's patent for railway fish-bolts under an exclusive 
license. Both the inventions taken up by the company 8 
of established merit, and we have frequently bad wa ee 
speak of them in our pages. Properly worked, 
patents should prove very remunerative. 








Oxrorp Mary Drarnacs.—On the 1st and boy 
Major Tulloch, R. E., one of the inspectors of I 
Government Board, held an inquiry at Oxford upon fel 
tion from the Local Board for — to take — 4 

yu of irrigation, &. Mr. Bailey Denton, \-*+ 4 
W. h, C.E., and Mr. W. H. White, CE. (engineer 
the Board), i fof the Oxford Board, 
and Dr. W. i 


d J. C. Clatter- 
buck, and Dr. Sankey, f the Little- 
more Lunatic Asylum, 

Loxpon AssocraTION oF FoREMEN page asD 
DraventTsMEN.—The month] : ed it - 
day the 8rd inst., atthe City Terminus Hote Poy 
tended by a very large number of members. wah — 
(late of the Royal Mint) presided, and an exce ty Me 
“Steam Ploughs and Traction Engines, was oot ie 
Richard Winder. A host of candidates for admission 





were 
ranks of the Association nted themosionss — reply 
duly elected. The Institution is, we are §™ influence. 
increasing in itude and extending its hers, and there 
now numbers 250 honorary and ordinary 4 
is reason to expect a great accession this y . 
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5 THE RECENT BOILER EXPLOSION 
g — LINTHORPE IRON WORKS, 


AT pDLESBROUGH.* 
By Mr. JEREMIAH Hazan, of Middlesbrough. 

Ar the meeting of the Institute held at Merthyr Tydvil, 
1870, I had the honour of reading a paper upon 
Septem, and Durability of Plain Cylindrical Boilers.” 
oe chief points to which I called attention in the course of 
= were as follows, namely, Ist. That nearly one- 
oe of the total number of boilers upon the books of the 
gereral boiler assurance — are of the plain cylinder 
. 9. That, whether wisely or unwisely,'they continue to 
ba erred by many engineers, and in certain localities ; 
especially when we to utilise the heat developed 
by the combustion of the waste gases given off in the 
of melting iron in blast furnaces; 3. That these 
any are specially subject to danger from seam 
rips; and I endeavoured to show how that such casual- 
on ’were likely sooner or later to overtake all long 
ssontal boilers, when rigidly supported at more than 
two points of their length. In support of this view I gave 


BOILERS AT THE LINTHORPE IRON WORKS. 


Worlding 











The exploded boiler was insured in the Midland Steam 
Boiler Inspection and Assurance Company. Mr. E. B. 
Marten, their chief engineer, refers to it in these words, 


viz. : 

“ No. 44, Fig. 23, August 20th, none injured. One of 14, 

lain cylinder, 60 ft. long, 4 ft. 6 in. in yen din. plate, 

Ib. pressure, fired by gas. A seam rip at the bottom, 
pene by unequal nsion, from frequent alternations of 
temperature, had ually extended until the seam was too 
weak to hold, and it ruptured, allowing the ends to be blown 
in opposite directions.” 

e strain upon the seams was doubtless increased by the 
expansion and contraction of the bottom of so longa boiler, 
causing the whole weight of the boiler, and the water in it, 
to rest alternately on the central and the end supports. In 
his introductory remarks at the commencement of is report, 
Mr. Marten says further : 

“With regard to construction and design, attention 
has been drawn to the most suitable form of boiler for using 
blast furnace , or other best means of working safely 
those long plain cylinder boilers ordinarily used for the pur- 
pose. The extreme length of these boilers causes the un- 


Fid@ a. 


New Bolle 


any time form with the horizon, whether or not they are work- 
ing freely and efficiently, and what form the boiler may be 
— when subjected to any particular conditions. They 
serve, indeed, as pyrometers, for, by observing them, the 

tendant would become aware of every change in the intensity 
of the heat below. By fixing the main steam and feed pipes 
a little above, and supported i the second and fourth ay 
and by p the steam and feed shut-off valves to 
the same, the ur required in order to obtain sufficient 
elasticity in the connexion is reducedto a minimum. For at 
these points the ehange of form in the boiler from alternations 
of heat is evidently almost nil. In the model the boiler is 
actually divided into fre. cane sections, each section being 
— to the next by as hinge. In a groove along the 
bottom lies a small steel rod about three-sixteenths of an 
inch in diameter. This rod. protrudes beyond the brick- 
work in the front of the furnace, and has a small hand wheel 
secured toit. At the other end the rod works in a nut 
secured to the end section, and it passes through guides at- 
tached to each of the intermediate ones. In the first section a 
collar upon the rod works between two guides, thus forming 








afulcrum. By turning the hand wheel to the right or the 


Fig. 2. 
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7 
IMPROVED BOILER REPRESENTED GY THE MODEL. 


an account of a series of experiments, wherein pieces of boiler 
platehad been subjected to repeated heatings and coolings, 
inthe same manner as happens ,to the heating surface of 
these boilers in ordinary work. Having found that each 
heating and cooling slightly but permanently shortened my 
 aeacry pieces, 1 argued that, in time, the bottom of a 
fh. would — shorter than the top, and if there were 
m in the supports for permitting changes of form, 
tales strain and ultimate rupture might Ronny r 
This was the ultimate t. The temporary effect was a 
to leave the boiler unsupported at ends when 
at work, and in the middle when the fire was withdrawn. 
The remedy I proposed was to mount long horizontal boilers 
upon volute springs, and thus to permit them to vary in form 
secording to alternation of temperature without materially 
interfering with the degree of support at each of the several 
points of their length. 

Since = ~~ these ballass rl mounted have been in 
-_ e Newport Rolling Mills, Middlesbrough, 
on afforded further experience upon the oe. | 
> number of long plain cylindrical boilers rigidly hung 

more than two points in their length have ake beer in 
Speration at various works during the interval: and a serious 
frioica happened to one of these on the 20th of 

ugust last at the nthorpe Works, Middlesbrough, has 
¢ ‘still further evidence and has attracted the special 
To cree 
Writer is correct in believing that the princi 
“EO explosions as the one referred to ieat'be 
rom rd y better mechanical appliances, and that man 
ini 4 valuable property are, for lack of such, still 
Pie @ will perhaps not be considered presumptuous 
went members of the Institute whether the time has 

* to deal effectually with the danger. Some owners 
: upen the a object to be involved in any public discus- 

a ty) a ) Giansten A ive-y may have unfortu- 

r - Messrs. Lloyd and Co., on the con- 

tayo OBE yielded their cordial consent to the proposal 

from thes et oBdeavour to gain all ible experience 
ealteirmisfortune. They gave the 

visit ana u they gave writer a carte blanche 

. examine their steam machinery, and to investi- 
‘ ara eng attending the explosion, and ex- 
could “Aha to adopt better appliances, if only 


Ef 


He 





be 
* Paper 
; sper read before the Iron and Steel i i 
Meeting, held in Lon, don, April 29th, ee at their 





equal expansion from the variable heat of the bottom, and the 
comparatively uniform cool top, to show itself in alternately 
lifting off the end or central supports, converting the boiler 
into a girder, at one time supported at the ends and loaded 
in the centre, and at another time supported at the centre 
and loaded at the ends. The strain thus produced is in ad- 
dition to the injury caused by the rapid alteration of tempe- 
rature when the gas is suddenly lighted or extinguished.’ 

I could hardly quote a higher or more experienced autho- 
rity to show that multitudes of boilers attached to iron works 
are in constant danger from the cause indicated. The re- 
cognition of this fact has led to the adoption of several 
novelties in blast furnace boilers, some of them exceedingly 
different from the old-fashioned type. The writer is, how- 
ever, of opinion that none of them are better adapted to the 
utilisation of the heat derived from the combustion of blast 
furnace gas than a long plain cylinder boiler, and if these 
boilers are supported, as it is quite — to support them, 
special er is at once removed, and thoy me the 
simplest and best type of boilers for this particular purpose. 
But even should opinions differ on this point, there is still 
before us the unpleasant fact that a large number of long 
plain cylinder boilers are in actual work under dangerous 
circumstances, when with the greatest ease and a trifling 
expenditure they can be made comparatively safe. The 
model upon the table represents a blast furnace boiler 80 ft. 
long by 4 ft. 6in. in diameter, and hung upon the principle 
the writer recommends, with all improvements made since 
the subject was brought before you at Merthyr Tydvil. The 
80 ft. boiler is sup to be divided into five equal sections ; 
over the middle of .each section is a erogueting girder. To 
the second and fourth girders are attached two rods, suspend- 
ing the boiler rigidly at these places. The centre and the 


two end sections are supported by similar rods attacled to 
the ends of levers. The fulcra of these levers rest upon the 
girders, and the other extremities are loaded with ce 


weights, each of which is capable of eng Sega oy of 
_ — of the re Be my! seid of water. a bp has 
thus the advanta ing rigidly supported at the points 
in its length, ond of bein, tally wad yet yieldingly supported 
at all the other points. It cannot rise or fall bodily with re- 
spect to the bri work, and thus disturb it, because of the two 
= supports. The author now prefers balance weights to 
volute springs, as he at first recommended, because their 
supporting er is invariable, whereas that of the sprin; 

is not absolutely” so. They have also the very great ad- 
vantage of indicating at a glance, by the angle they may at 
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a § ~ ooten of heat agep Oe bottom ot fhe betes is imi- 
ta’ y forci or wing toget' sections, in 
the sins ueniicla tani in a peal belles. If the hand 
wheel is turned to the right the bottom of the boiler is con- 
tracted, the ends are depressed, and the middle rises. If it is 
turned to the left the bottom of the boiler is elongated and 
a@ reverse action is brought about. It will be seen how the 
balance weights rise and fall, indicating at a glance the 
exact state of the boiler at any moment, as regards change of 
form from expansion. On the ordinary system of rigid 
supports the boiler attempts to change its form in the same 
way, always straining itself in the effort, and eventually 
developing that kind of rupture which is called a seam rip. 
The boiler which exp at the Linthorpe Iron Works 
was replaced some weeks since b 
upon the same type as before. only difference 
was that the bottom plates were of Low iron instead 
of the quality ordinarily used for the purpose. The whole 
range of boilers as they are at present are ted by the 
annexed diagram. y are pipes wenger igidly 
supported by five bearers. Each bearer is perforated by 
suspension rods, fastened to the boiler at their lower ends and 
secured to the bearer Shh te 
About three weeks since the author visited these boilers, to 
ascertain how far actual observation would corroborate his 
ideas as to the necessity of yielding supports. Mr. Hawman, 
Messrs. Lloyd and Co’s. manager, accompanied him, and 
kindly afforded every assistance in his power. The boilers 
are in charge of an pm pe age foreman, Mr. Wanless, who 
is by trade a fitter, who also superintends the blo 
engines, locomotives, &c. In the author’s opinion un 
care and watchfulness are bestowed upon the management 
of these boilers, and whatever casualties may have occurred 
to thein are not due to any lack in that respect. : 
The next question which suggests itself is what quality of 
material and workmanship were made use of in the construc- 
tion of these boilers. The author is aware he is on tender 
und here, as his own firm made the plates and the well- 
nown firm of Hopkins, Gilkes, and Co. were responsible 
for the construction of the boilers. 
Without either asserting or denying that the casualty was 
in any degree due to defects of material or construction, the 
writer does not hesitate to declare that Messrs. Lloyd and 


Co. took, at least, ordinary i ing well-made boilers 
Soll of god smote, Laces tho Lene seteanbd Go Uihehelaad, 


a new one 





ordinary vigilance in carrying out their contracts. 
i care on the part of employers does 
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always succeed in securing good work from employés, 
as we all too well know, some uncertainty clings to 
iron products even when manufacturers have done their very 
best. I donot think any useful purpose will be served by 
discussing, at much length, this part of the subject. Low- 
moor plates at 301. ton are undoubtedly better than 
Cleveland ones at 15/. Drilling rivet holes is better than 
punching and drifting them, but it is more costly. The 
point to which I wish to draw your special attention this 
afternoon is not whether boiler work cannot be made to stand 
greater strains, but whether boiler work, such as it ordinarily 
is, and for the most part is likely to be, cannot be relieved 
from some of the strains to which it is, I think, un- 
necessarily subjected. I Let me now call your attention to the 
exact state as to support in which I found these boilers 
when I visited them, and when to all appearance they were 
working well. 

Boilers Nos. 1 to 8 inclusive, were all under steam. 

No. 8 was off empty 

No. 9 was off, but full of water, ready for setting to work. 

Nos. 10 to 16 were at work. 

No. 11 is the new boiler. 

The round dots on the dia indicate the suspension 
rods in section. The letter T signifies that the nut at the 
top of a suspension rod is tight, and that such rod is support- 
ing its due share of weight. The letter 8 indicates that the 
nut at the end of a sus ion rod is slack, and that, there- 
fore, that rod is bearing no portion of the weight. The 


letter S with a fraction thus®., as in the middle bearer, 


No. 2 boiler, means that the nut at the end of the tension 
rod was so slack that a space of »,in. existed between it 
and the washer or bearer. 

Commencing with No. 1 boiler. The nuts were tight 
throughout. 

No. 2. Some were tight; some were slack. The front end 
was overhanging from the second bearer. 

No. 8 was unsupported from the 2nd to the 5th bearer. 

No. 4 was unsupported from the 2nd bearer except at the 
two central suspension rods, At the 3rd and 5th these rods 
= La unduly ay . , 

o. 5 was bearing w the lst support, and apparent 
nowhere else throughout, except cn on rod of the 5t 
bearer. Without doubt the front end was mainly resting 
upon the nozzle and the brickwork, through which it should 
pass without touching. 

No. 6 rested maiaty on the first bearer and on one rod 
each in the 8rd and 5th bearers. These two were overloaded. 

No. 7 rested on the first bearer and nowhere else that 
could be seen. 

No. 8 (off empty) rested on the first bearer and the nozzle. 
Here may be o ed the form assumed by one of these 
boilers when cool and empty. At the 2nd rer all nuts 
were }; in. clear, at the middle bearer }in., in the fourth 
bearer gin. All these would probably be tight when the 
boiler was full of water and at work. 

No. 9 off but full of water, bearing on the first and last 
bearers only. At the second and fourth bearers the nuts 
were }th slack, and at the bottom one ;yths. 


No. 10 almost all tight. 

No. 11 (new boiler) all tight but three. 

No. 12 alternately slack and tight. 

No. 18 bearing mainly on the first and fifth bearers. 

No. 14 on the first, fourth, and fifth bearers. 

No. 15 mostly all tight. 

By inquiry of the ing engineers at various iron works, 
the writer bas ascertained that as a rule the suspension nuts 
are never adjusted after a boiler is once set to work. Buta 
difference of opinion prevails as to whether they should be 
adjusted to bear equally when the boiler is hot and at work, 
or when it is cold and simply filled with water. The first 
method would be likely to keep the bottom always in a state 
of tension which might become extreme when, on cooling, 
the boiler endeavoured to lift up itself, and perhaps some of 
the brickwork in contact withit. The second method would 
cause the bottom to be alternately in compression and in ten- 
sion. It is difficult to say which practice is the least, or 
rather the most objectionable. 

The system which Mr. Wanless professes to adopt in 

justing these nuts is to make them as equally as pos- 
sible when the boiler is full of water and at work, leaving 
them to take their chance when the heat is removed from 
below. This, he says, is, however, no matter, for if ex- 
actly adjusted at any particular time, a little increase or de- 
crease in the amount of flame immediately necessitates the 

justment. In fuct, under the varying conditions to which 
is boilers are subject, if he were to aim at keeping all the 
nuts always tight, they would require constant manipulation, 
and even then the object would not be achieved. The con- 
traction of the bottom and consequent arching up of the 
middle of the boiler has been found to be greatly gong 
if, when the boiler is laid off, it is allowed to cool rapidly. 
Messrs. Lloyd and Co's. boilers are allowed to cool down 
gradually for 48 hours before a man can enter. But Nos. 8 
and 9 show how they contract when cool even under 
these favourable conditions. Where less care is bestowed 
constant seam rips are the result. There is a good supply 
of gas at Messrs. Lloyd and Co’s. works. The flame usually 
extends the full length of the boiler; very little coal is ever 
used to oppermnens Oe ane. Mr. Wanless has found that 
with age the boiler increases its tendency to arch up in the 
middle, This confirms the author’s experiments previously 
referred to, which proved that a tand ever au 
menting contraction of the bottom must result from the 
i and coolings to which the iron is subject. This 
view is again singularly confirmed by the fact that not one nut 
found slack at the first bearer of any of the boilers, and 
were bearing either on the fifth bearer or the 
nozale, while the nuts of the intermediate ones were generally 


range which was subject to the most 
i observation was evidently No. 7, 





resting as it was on the first su and on the nozzle alone. 
Let us examine the strain to w the bottom plate would 
be subject under such circumstances. to force 
apart the ends of the boiler with steam of 50]b. per square 
inch would be 51 tons, equivalent to a strain upon the iron 
in section between the rivet holes of 1 ton per square inch. 
The weight of the boiler itself,in the unsupported of 
its len and takin — account that es poe ond 
the first bearer would counterbalance an equal portion on the 
other sido thereof, would be about 5} tons. 

The weight of water contained in the same portion of its 
length would be about 154 tons, making the total weight of 
boiler and water in that portion 21 tons, distributed, equiva- 
lent to 10} tons, s' in the middle between the sup- 
port, or 54 tons upward thrust at these supports. Multiplying 
this by half the distance between the supports, and dividing 
it by, say, 4 ft. as the effective depth of our girder, we find a 
strain of 34 tons on the bottom half of the boiler to tear it 

in addition to the strain produced by the steam. Were 
the tensile strain equally distributed over the bottom half of 
the boiler it would only amount to 1.8 tons on the square 
inch, in addition’to the strain produced by the steam. But it is 
evident that the lowest portion of the bottom half would give 
way before the parts near the central axis or middle would 
be sufficiently strained to help them much; we must, there- 
fore, consider this strain of 34 tons to be mainly borne by, 
say, one-sixth of the circumference of the boiler, or that por- 
tion lying lowest. If this be true, the strain tending to start 
a rip would amount to about 4 tons on the square inch, and 
this added to the 1 ton from the pressure of the steam, brings 
us to the conclusion that probably no less strain than 5 tons 
per square inch is upon the lower part of the boiler. 

Some persons might contend that the strain should not 
produce a rupture, as the plates ought certainly to stand 18 
tons square inch, even across the fibre. But when it is 

i that iron certainly does deteriorate in its tenacity 
by the oft-repeated alternations of heat to which it is subject ; 
when it is remembered that even a slight deposit of scale 
within the boiler permits the plates to be heated so as to 
some extent to diminish their tenacity; and that a diminu- 
tion of thickness, however slight, is constantly going on from 
corrosion, and that the strain is across the fibre of the plates, 
and not in the direction most favourable for strength; and 
that every bottom plate is probably sometimes in severe 
compression and at other times in severe tension; and lastly, 
when we consider the enormous additional strain which may 
sometimes proceed from the resistance to — offered by 
the adjacent brickwork ; when we consider all these things, 
we can hardly come to any other conclusion than that of 
whatever material constructed, and however good the work- 
manship may have been, 5 tons on the square inch is an 
altogether undue certain strain. 

The fashion of making the ends of boilers hemispherical is a 
very old one, and in my opinion a very bad one. It is true 
that theoretically this is the strongest shape, practically it is 
not. The plates are very severely tested in the double bend- 
ing to which they are Jubjected in dishing, and they fre- 
quently fail under it, The great amount of rivetting in- 
volved by this form, often accompanied by drifting, is another 
objection, and last, the ring seam, which attaches the 
hemispherical to the cylindrical portion of the boiler, is, on 
this plan, unadvoidably brought forward into the hottest 
part of the flame. There is no reason at all why the ends 
of these boilers should not be made of a single dished and 
flanged plate, a plan free from all objections. 

The fashion of putting a nozzle on the end of boilers for 
attachment of the water gauge is comparatively recent. In 
the writers, opinion this is also objectionable ; for, as we have 
seen, the boiler is apt to bear upon it instead of upon its 
safer sup If the end of the boiler be formed ofa dished 
aces ay wrought-iron pipes, taking a somewhat circuitous 

irection, are brought forward through the brickwork, the 
water gai can with great facility be attached to them, 
and the boiler can rise or fall without mischief. 

All plain cylindrical boilers should also have an internal 
semi-cylindrical tank immediately beneath the entrance of the 
feed pipe. By this means a large portion of any mud which 
may come in with the feed water is harmlessly accumulated, 
to be removed at intervals; and the bottom of the boiler is 
kept clean. 

ince the above was written, No. 13 boiler, as illustrated 
upon the diagram, failed by a seam rip 3 ft. 4in. in length, 
right across the bottom, 2ft. 6in. in front of the fourth 
bearer. It ed with “asnap.” The boiler had been laid 
off for cleaning, and had been cooled down for 36 hours. The 
water at the time was tepid, and half of it had run out. 
There was no steam left, and, of course, no explosion. On 
referring to the di m it will be seen that this boiler, 
which was at work when the writer first visited it, was then 
resting mainly on the end bearers, and the nuts of the bearer 
nearest to the seam which failed were }in. free. Doubtless 
when it cooled down it endeavoured to arch itself up still 
more, and probably to lift.a portion of the brickwork in 
contact with it, and the strain was too much for the seam in 
question. : 

In conclusion, I trust all will understand clearly thet 1 
have called attention to the particular case of Messrs. Lloyd 


and Co.’s boilers with their permission, not because I think | thirt 


them unusually bad samples, but on the other hand because 
I think them unusually good ones. All who are accustomed 


to inquire with a view accurately’ to ascertain facts, and | fro 


correctly to reason from them, will agree that sounder. con- 
clusions are likely to be arrived at from careful observation 
of particular cases than from any amount of discussion of 
general statements. If Messrs. Lloyd and Co.'s boilers, with 
all their favourable surroundings, are unduly strained, how 
much more must that be the case with the hundreds of others 
stn sanstally handled and mere sheagly exnstrodied. Seam 
rips are by no means confined to Messrs. Lloyd and Co.’s 
boilers, nor to Cleveland-made plates, nor.to Cleveland boiler 


At several works they have occurred, and are constantly 
occurring, to boilers constructed at various places and of 





various materials. Even Lowmoor plates ha’ knoy 
to go in this way, ree * aeye come within epee 
own experience where Bow and Man 
have sill filed. — moor boiler plates 
tly, not claim the method suspending 
have etvuniaal is the only conceivable one “s i I 
move the difficulty. Mr. E, B. Marten has a plen alg A 
merit, and so possibly have others also. My object inert 
ing the — before you has not been to advocate bring. 
ticular antidote, so much as to call renewed attention he, 
ee or ry ne atone now in our power to - 
if that is true, which certain] remedied 
forthwith. ‘ sins str, 





SLAG.MACHINES. 
‘ a ee THE — or Enernggring. 
12,— erring to Herr Buttgenbach’s letter in 

able paper of April 18th, I quite agree with him that rbd 
chine requires certain improvements which can only be car. 
ried out by reconstruction, but as we are not at the present 
moment in a position to do so we allow this ¢ 
machine to goon working. We have delivered more than 
7000 tons from it for concrete houses and drainage works, 

The improvements mentioned and sketched have alread 
been well considered, and he will find them illustrated in = 
patent specification. With regard, however, to making use 
of the entire circumference of the table, a certain distance 
between where the slag runs upon the table and where itis 
scraped off (i.¢. the empty side) is necessary, in order that 
any water that happens to remain upon the plates 
have time to evaporate, so that when the liquid slag fal 
upon the plates it does not come in contact with any water 
as this causes the slag to be spongy and puffed up, and wm. 
ruitable for the purpose intended. And to dish the plates in 
the manner su ted would be to only aggravate these 
points in making this concrete slag. The — slag must 
not be touched with water until after it is solidified, and to 
obtain this the slag requires to be spread in an equal thick. 
ness. This done the water acts upon it equally also. 

The second patent “slag sand” machine illustrated by you 
on 11th inst.Jhas proved a remarkable success, and has caused 
considerable interest in this district. I send you a small box 
filled off a heap of many tens now lying in t P just as 
it came from the machine, and it is a splendid illustration of 
the granulating effect of the agitated water upon the stream 


of liquid slag. 
Yours very trey, 
Cxartes Woop. 
Tees Iron Works, Middlesbrough-on-Tees, April 23rd, 1878. 








Santos Docxs.—The Santos Docks concession has been 
— by an Imperial Brazilian decree of March 1, 1873. 
e period prescri for the organisation of a company 
for the execution of the works ~ been extended until 


August, 1874. The works are to consist of a floating dock, 
800 ft. long by 210 ft. wide ; of a river wall, 3000 tink 
with landing stages from the railway wharf to near 
Customs House, with 48 ft. at low water for two-thirds, and 
15 ft. to 18 ft. for one-third, of warehouses, &c.; of a new 
customs house and a new marine arsenal; and of a street 
through the city to the present Customs House. 


Grrarp Avenve Brrpex.—Workmen have been busily 
engaged in constructing a temporary bridge over the 
Schuylkill, north of Girard Avenue Bridge, and it is hs 
completed. It is entirely of wood, and take the 
of decd cage dilapidated structure until a new bridge, con- 
tr for by Messrs. Clark, Reeves, and Co., has been 
finished. Preparations are being made for the erection of 
the main bridge. All the contracts have been co 
and the first supply of granite has been delivered. y 
tracks are being aia on both sides of the river for the eoa- 
veyance of heavy material for the structure. 


PR cron RArtways.—The Times of India, gules Ae 
arles Trevelyan’s o ition to narrow gauge ; 
“He displays this choracteristio in his mistimed ps 
check the great railway reform to which the Government 0 
India has set its hand, albeit though with feeble Itis 
one of Sir Charles’s merits that he does fully rea the im- 
iosity of the masses of the India populations; 
is remark about 99 out of 100 being so poor that ea» 
scarcely afford the present third-class railway fares. 
this man is urging on the home authorities to make rye 
big railway all the way to Peshawur which vou 
cost three millions ;” and he would have the Indus rl 
line made “on the full ” in face of the ruinous ber 
which such a course would add to the two lines aon 
below it, and which, as Sir R. Temple has just Levy 
statement, did not, last half year, pay two per cent. : 
almost as clearly as Sir Arthur Cotton, the urgent necessit 
of India produce being brought to the coast at a he 
rate of carriage; yet he exerts all the infuses @ 
support of a costly system of locomotion under w 
cheap carriage for bulky products is ir ble. 
irty years’ familiarity with ques ‘ 
Sir Charles fails pd a aan ay apy 
ever its mili iti vantage, X 
m a paren’ A x: red financial past of viewed 
champion of retrenchment would extend it! hay a 
some bigoted engineers, he dares not deny that (1 ‘andesl 
of metre gauge foes would be less than that of waif 4 
railways; but he does not seem to have bestow oa 
hour’s thought on this the second grat Io sow 
uestion of the day, or he would have seen ¢ as it ih 
cost in the metre gauge system, importan expenses 
would be far exceeded in the economy of working 
and again, that the reduced rates thereb, aut os 00 
induce that flow of far inland traffic w! Se de « ed 
—— knows to be the great astrial ; 
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LONG SHIPS. 


To rue Eprrok or EneineEnine. 
Being an engineer, and having also been connected 
Lg em both ‘commercially and mechanically, I re- 
pe ingly to find that Sir William Fairbairn had 
peas of the sad loss of the s.s. Atlantic to publish 
taken a¢7*the Times condemning the build of that splendid 
oe vessel, and using that most melancholy acci- 
vs ‘ag an argument in favour of some ideas of his own, at 
pro time decrying the form and construction of iron 
eet erally, and long ships in particular, but reserving 
iva: oS dictum and data propounded by him as the 
Ti perfection attainable in shipbuilding. ~ . 
“Teviog the honour of being personally acquainted with 
Sir William Fairbairn, and also with Messrs. Harland and 
Wolff, the builders of the s-s. Atlantic, I very naturally, and 
[ hope not injadiciously, was sorry to see Sir William’s letter 
come out at a moment of general public excitement, both in 
to seamen and ships—when the point at issue would 
‘sting circumstances appeag more likely to be settled 
tem. by > voices and acclamations of multitudes, who 
Fierally know less than nothing about the matter, and who 
are the more dangerous when they begin to fancy that they 
doknow something. . 
Now, Sir William Fairbairn cannot be accused by even his 
bitterest enemy (if he has a bitter enemy, which I doubt, as 
[feel certain he bas never deserved one), or his most decided 
¢ in engineering or science, of speaking without 
taking, or of saying anything that is not well worth serious 
jon; but in enunciating valuable axioms it requires 
not merely that they should be right in themselves, but that 
they ahold 


id be brought forward at the right time, in the 

right place, and in the right way, in order to render them 
i beneficial, and I question whether Sir William’s 
falls in with all these conditions—one point being 

ially noticeable, which is that it appeared at a moment 
= of the firms principally interested in the building 
of long ships are practically tongue-tied, so that they cannot 
the matter. For with an investigation respecting the 
los of a ship, and so many lives, engaging their whole time 
and attention, and the details of an actual disaster ringing in 
their ears from all sides, coupled with the anxiety of ques- 
tions regarding their own good designing and honest com- 
mercial workmanship being brought hourly before them day 
ty day until such time as the actual causes and legal respon- 
ities of the accident are settled—it appears to me that 
however willing, or however competent to “ break a lance” 
with Sir William in fair scientific controversy on the subject 
when free from overwhelming duties, and fairly at liberty to 
discuss the matter calmly, that the present time can hardly 
be the one they would choose, or the one that even outsiders 
would select as the most favourable for the object intended— 
and I really think that notwithstanding Sir William’s ad- 
voeney of Mr. Plimsoll’s cause, that even he would declare 
that attacks in the public papers by such an admitted 
suthority, not officially connected with the legal investiga- 
tin now pending, and merely upon speculative assumptions 
ev by even the full knowledge of the circumstances 
details of the case, to be a decided instance of “ over- 


I 4 

"Taf ihe letter been written by Dick, Tom, or Harry, or 
bad it been published anonymously, it “would go for what it 
was worth,” but with all due respect for Sir William Fair- 
tain, I question whether it is not going for more than it is 
worth, and creating rather a feeling against a highly respect- 
tble firm of shipowners and shipbuilders who are admitted 
‘oturn out most excellent ships,\ than tending to elucidate 

the point of issue—one party in the controversy actually bein 
punsed” when they are down, as we say in Lancashire, a 
the other “ riding cock horse” on the backs of Mr. Plimsoll 
and seamen’s wrongs and rights (as may be seen by areport 
ofa recent meeting in Manchester, me 4 having the advan- 
tage (if such it really is) of being reported in the papers 
causing a sensation in the minds of a largé number of 
people who, in fact, having nothing to do with the matter, 
& they are unconnected with shipping either as sailors, 
owners, insurers, shippers, passengers, or friends of anybody 
on the sea‘in person or influenced by the sea in pocket, except- 
ahd having to pay for lodgings and extras during a tow 
in the summer, perhaps, but who, nevertheless, are 
cadowed with strong lunge, think they think, and like to 
for then ves speak, but, above all, are possessed of a vote 
~ local representative, and who, notwithstanding, they 
sbeolu a unable to comprehend anything about - i 
or e eerlng matters, may, nevertheless, - 

preteen panier 


EF 


ing parliamentary legislation on the sub- 


believe that engineers have much to be obliged to Sir 
Wilham Fairbairn for both in practical and scientific engi- 

weering, and especially for researches and experiments on 
qty &c., which they are more particularly in- 
Pro far for publishing, as he thereby has placed within 
: —— % series of results practically obtained from 
certain forms of certain materials, used in certain ways, under 
fom ben aiitions, and the conclusions he has drawn there- 
g been printed are now available to everybody, 
Wikemeaeently, are at the present moment no more Sir 
nee sown private information or data, than 

Bd else's who chooses to read his works. 

&s to the builders of the Atlantic, which it is 
ones lost throu h bad navigation and not from any 
ben oo ake | herself, which was built to float.on water, 

often most gallantly when other vessels ap- 

ion in more nearly to Sir William’s ideas of 
tered to ve been Jost at sea and not by being hat 
" mr hy yt reefs of rocks—please to note the dis- 
jction—an Atlantic was built to upon water, not to 
Smphibious, and was no more intended when built for 
the went Such & position as that where she was lost then 
late peobably in & tree—the builders of the ship, I say, 
gine; at pennen shipbuilding both from scientific, en- 


ercial points of view under a series of 


Fairbairn himself. 0 

over, I think, studied the subject under Sir William Fair- 
bairn personally, having served his a with him 
in Manchester, I believe, and Mr. Wolff must have made 
little of his opportunities did he not know something of en- 
gineering, he Paving been a pupil of Sir Joseph Whitworth 
as a youth, and afterwards varied his mage herwever 
at other high-class engineering works, as well as having been 
at sea himself personally, me: Bye , tomy own know- 
ledge, having gone out to New York and home again in the 
Oceanic steamship, a sister ship in every icular to the 
unfortunate Atlantie, a little trip which I fancy he would 
hardly have taken had he doubted the floating capabilities 
of the vessel in the slightest degree. 

Moreover, looking at things practically, I doubt whether 
the actual percentage of life lost in the Atlantic through 
bad navigation, short as her career was before bei: 4 
has been greater than the general average of ships that are 
lost, for although she was only in her third year, the numbers 
carried re | across by her in eighteen successfully 
accomplished, must have been immense, and the accident 
which happened on her 19th trip has only attained notoriety 
from its magnitude, and not from its having been of an extra- 


advantages even —- wed, oo enjoyed by 5 te illiam 
5 , more- 


ordinary nature in itself, and, I think, the result of the in- | Lillie 


vestigation places any default upon the heads of the captain 
and officer's navigation, and not upon the ship herself. 

The captain and officers, however, cannot be accused of 
more than an oversight once, as their career up to date had 
been most praiseworthy, and their experience most extensive, 
as is universally admitted; and as far as Iam personall 
concerned I would rather sail with them hereafter than with 
men who have not gone through so terrible an ordeal, for 
there never was any doubt of their ability before the accident, 
and having gone through that, in addition to their previous ex- 

rience, they must have got “a few more wrinkles on their 

orns” by the opportunity they have had of judging in 

roprid persona how best to act in moments of disaster, and 
had a spur to watchfulness in hours of security, in order to 
avoid a repetition of the horrors oy eae which 
— such as few sailors or others have even “read of in 
books.” 

as myself written so much in condemnation of writ- 
ing for the public it would be hardly fair to the few who 
may trouble themselves with reading this to finish without 
some practical suggestion, and that is for Sir William Fair- 
bairn (who was the first builder of iron vessels) and Messrs. 
Harland and Wolff, who are one of the largest builders of 
iron ships (both in regard to the extent of their works and 
the werk they turn out) should fairly argue the points at 


issue, in regard to long ships and the best proportions of |, 


ships, in print if they can be induced to do so, by which 
means the subject would undoubtedly have considerable really 
valuable light thrown upon it, whereas I very much question 
if speaking at public meetings and obtaining the tem rary 
applause of crowded audiences, or “writing to the Tim 
(valuable as that moans of diffusing information is). can 
effect any real benefit or spread any real knowledge when 
one party is actually obliged to be silent pro tem.” and the 
other side triumphant on the acclamations of crowded 
audiences who know nothing of the subject being treated of, 
and are carried away or hold lasting impressions in what they 
doubtless call their minds upon a topic about which the 
know nothing theoretically, and have no interest in practi- 
cally, excepting by the results obtained. 

A fair and open discussion of the kind proposed might do 
some good, but flying skirmishes and an unconnected series 
of scraps are of very little sterling value in matters of en- 
gineering, meant for practice and not for play. 

As subjects for scientific societies the bandying about of 
theorems and the chucking up of speculative fire-balls or 
bags is both interesting, instructive, and amusing, in ph 
to find out which way the wind blows, and to lead on 
oeeasionally to getting at the truth; but Sir William him- 
self must admit that he would hardly have attained his 
ope high and well-deserved position had he conducted 

is works in days gone by from the “advice gratis” of out- 
siders, or from a “scrap book” of newspaper cuttings, how- 
ever instructive and amusing. 

Sir William Fairbairn has been a splendid pioneer in en- 
gineering, and has shown the present generation, perhaps as 
thoroughly as any man of the last one (amongst whom he 
stands high and ranks with the elder Maudsleys, Stephen- 
sons, Brunels, and many others), both what to do and what 
to avoid, so that his late letter to the Times has been talked 
over pretty generally ; and I have myself had the pleasure of 
discussing iron shipbuilding with very pretty girls, and have 
at this moment several letters from female relatives, in which 
the matter is seriously treated from their points of view, 
giving me a number of suggestions, and asking me a quan- 
tity of questions, which I ~ | admit I had never previously 
thought of. This statement I affirm seriously and in good 
faith, and I moreover doubt whether my reputation and 
opinions on os ree stand as high as they used to do 
amongst a certain clique, in consequence of my not going 
full gallop blindfold along with. several of my friends on 
points about which I know nothing and they know less. 

I hope that no reader of this letter will consider it to be 
intended as an attack upon Sir William Fairbairn, either 
personally or scientifically, for there are few for whom I 
entertain a higher respect. It is merely meant to ask him 
to refrain, pro tem., from agitating the public mind, and to 
try to induce others not to take his literally uncontested 
statements for facts until such time as those who build long 


ships get their hands free from practical details, which at | bear 


sent must so completely fetter them that they are held 
Pack from defending themselves, and although we “ Lanca- 
shire lads” are noted for up-and-down fighting, still I ho 
that Sir William has not so thoroughly imbibed the customs 
Sy ee ee 
feathers he brought with him from “ bonnie Scotland.” 
him hold his hand just now, except as regards challenging 
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the builders of long ships, and I have little doubt that very 


SG ee oe ee by some one equal to 
the task of giving a reason the faith that is in them, 

I may say in conclusion that this letter is written without 
communication with any of the parties mentioned in it, and 
my own impression is that none of them will thank me for 
writing, but in case it should result in Laren seca. ml 
thing more nearly ap ing to the correct form of ships 
than those now “ia commission,” the public at en EY 

ce look upon “Smith” as a kind of mechani 

mouse that has gnawed away the ropes by which they now 
goes Ce Us anstenges, Seen Snquane’ 8 tase Meare Nn of 
determining the question of correct form of ships, 
floundering about amongst an accumulation of loose state- 
ments and unde schemes, that have no basis beyond 
the dicta of anybody that likes to talk, and where the 
most voluminous writers, the most determined spouters, and 
the most illustrious names are more likely to carry the day 
in altering our parliamentary enactments than either com- 
mon sense or practical value. 

As poor Tom Hood 


sang : 
a Only raf to blow a bubble, 
An ! what thousands will subscribe for soap.” 


I have said in a previous paragraph of this letter, that Sir 
William Fairbairn Tin conjunction with his then , Mr. 
illie), was chronologically among the first iron shipbuilders, 
and created a great sensation in the outer world by showing, 
not only that iron would float, but that it was absolu 4 
superior to wood for shipbuilding purposes. And to him 
may unhesitatingly say we are in a great measure indebted 
for the noble fleets of iron ships now cnmven on the commerce 
of the world, and others prepared for sea ts of the 
future, both by his strenuous advocacy of iron ships and his 
practically building a number of them in years gone by. 

I can, moreover, assert on very good authority that one of 
his iron vessels did what has not been accomplished in 
modern times, for it actually ran away with a truck anda 
team of horses in a public street in the large inland town of 
Manchester, and broke into a building causing both 
and trepidation. I have myself seen the front windows of a 
large private dwelling house all knocked into one, and the 
inhabitants consi ly startled by the unwelcome intrusion 
of a ship’s bowsprit into the cape sitting room of a quiet 
and respectable family, but this was on the pm and 
the ship was in the water, w! Sir William’s vessel was 
in a Manchester street, and “walked into” a gentleman’s 
ae 

ir 60 a ? 
. tom Sir, yours obediently, 
Situ, 
London, May 1, 1873. 





THE PEAT QUESTION. 
To tHE Epirok or ENGINEERING. 

Srr,—I placed before your readers, in your esteemed 
paper of April 18th, some remarks on the statements 
made by Messrs. Clayton and Co. in connexion with 

t, and peat machinery, and requested your permission, 
in another number, to os to your readers that peat may 
be much more profitably utilised in this country by convert- 
ing it into charcoal than by simply manufacturing it into 
peat fuel. Before doing so, however, allow me a few words 
in reply to certain comments which my previous remarks 
have called forth in your issue of April 25th from several 
corres} ents. 

1. I merely alluded to my maqeing machine as one 
amongst many, which I knew to be well suited to the pur- 
pose, and to express my opinion that when the most perfect 
imaginable machine is obtained it is still a very step 
towards the solution of the peat problem, which involves far 
more serious difficuities than the very simple one of macera- 
tion. 

2. What I said about the percentage of water in peat was, 
that it was so variable that any calculations bape a 
su uniform moderate percentage must y be 
fallacious. And, as an illustration, I stated that I received 
from Huddersfield a sample of the peat of which 30 tons were 
sent to London to be treated by . Clayton’s machine, and 
that while Mr. Clayton found only from 60 to 75 per cent. 
of water, my sample (sent to me by the same guuloen at 
the same time) contained as much as 89 per cent. If there 
be any bogs with peat containing an average of not more than 
50 per cent. of water all the year ro they must be so 
rare as hardly to be worth notice in any general statement. 
I have never met with one that came near it. Of some 
hundreds of investigations which I have made during the 
last five-and-twenty years, 75 per cent. was the lowest 
average, and much more frequently it has been as high as 


85 or 90 per cent. But more than this, if a bog could be 
found containing an ave of only 50 per cent. of water, 
the peat would be far too to admit of effectual macera- 
tion and condensation. 


8. Your rape gee asks why I take air-dried peat to 
compare with coal, instead of peat perfectly dried. I reply 
simply, because Mr. Clayton’s estimate of e was | 
founded on the same. If the peat is to be artificially, or 
oven-dried, the extra expense involved must be taken into 
account. Again, it is said that I have taken no notice of the 
superior intensity of heat obtainable from peat. But the fact 
happens unfortunately to be exactly the reverse. The in- 
tensity of heat obtainable from coal, or coke, depends 
on the concentration of the combustible matter (that is, of 
the hydrogen and carbon), and the strength of blast it will 

. And in this respect peat will not bear comparison with 


either. 
4. It is quite true that “ earthy admixtures” are quite as 
i to peat charcoal as to peat. They were only 
alluded to by me as another instance of the great 








in the value of raw and of the for great caution 
in applying calculations to cases. 

Your correspondent adds: “It is not to be assumed that 
practical men are going to purchase machines at random.” 
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But how - go Lge P an here 2e eee, to a 
** practical ?”—w ish to ai their capital in the 
de t of a great adantey which they do not profess 
to vane lyr working of ? hy a hoe Ker} 
practical people from supposing that use they have foun: 
& good ing i they Fave therefore found the means 

dealing with the entire peat problem, that I have ventured 
to trouble your readers with my-observations. 

Another correspondent thinks I must be in error in sayin 
from my experience of the various peats of this country an 
of the Continent, that Mt as compared with coal yields 
only one-half the units‘of heat,” because Mr. Hod found 
@ peat in Canada of considerably higher value. I do not dis- 
pute Mr. Hodges’s statement. I merely give the result of 
my own investigations, and the opinion of the highest autho- 
re beg in a So to ope polls Mr. = 99 k ame 
ofa in En capable o ucing such a peat as 
speaks of, I woul edvine him A lose may es in securing the 
privilege of working it, for it must be of quite exceptional 

ue. 

Your next correspondent I have to thank for pang 
a slight error in my figures, which error mee ow- 
ever say, tells against myself, and in favour of Mr. Clayton. 
But surely this gentleman must see that any comparison of 
the price of peat at the bog, and the price of coal in London, 
must necessarily be ous. 

I will now endeavour to proceed as briefly as possible with 
the more immediate purpose of this letter, namely, to show 
more clearly than 1 have yet done, that peat in this country 
ean only be profitably worked as a great industry, when 
treated primarily as the raw. material for the production of 
ananat And in order that my arguments may not rest on 
mere assertions of my own, I will continue to base them on 
estimates furnished by Mr. Clayton. 

Mr. Clayton would probably himself admit that what is 
wanted far more than any special mixing machine for the 
development of peat industry, is well-organised hand labour, 
with convenient implements, which can be easily moved 
from one place to another ; facility of transport on the bog, 
either by canals or tramways ; pom { means for dry- storing it, 
and preserving it from rain and frost. Where this can be 
effected, peat industry is grat but even then only for 
use in the immediate neighbourhood, on account of its great 
o- of transport as compared with coal That a de- 
velopment of peat industry is desirable there can be-no 
doubt. Millions of acres of peat bogs are lying waste, and 
await their time to be turned to useful account. But let us 
not impede this development by unwise speculations, which 
can only end in disappointment and loss, and add another 
stigma to the already sufficiently ill-famed and ill-fated peat 
problem. 

Mr. Clayton supplies estimates (which I extract from a 
phlet, “ eat as a Substitute for Coal,” by Ralph 
hardson) for the working plant for a large peat works as 

ollows: 

10 sets of machinery and ironwork com- 
plete, according to Clayton ee. we 

Patent license a Ree Ad. eee 

10 sheds to contain 18 day’s work of ten 
sets of machinery, each 300 ft. by 100 ft. 

80,000 trays at 1s. per tray... 

2500 of rolli 


out 


£ 
7,000 
1,000 


6,000 
1,500 
500 
750 


2,500 


Total cost of plant oe £19,250 
The following is his statement of the total produce of such 
plant, and of the resulting profit : 

Income from 10 sets of machinery, 600 tons 
minimum production per day, equal to 
120 tons minimum dried t per day, 
equal to 37,560 tons annually (313 days) 

at 8s. per ton coe ° ove + £16,024 


Expenditure for 10 sets of machinery : 


ing tramway complete 

Racks for trays Ps we 

1000 drying racks 30 ft. | 
wide one 


ong by 8} ft. 


» 
@ 


80 men, digging 600 tons per day, 1 
square yard equal to 1 ton at 2d. ... 

10 men for trains, 3s.4d._.., eos 

10 men for machines, 3s. 4d. 

20 boys or girls for trays, 1s. 3d. 

40 men for drying, 3s. 4d. ,.. 

40 boys, 1s. 3d. coe eve 

Foreman, 5s. ... 

5 engines’ fuel, 54... 

Wear and tear, 20s. ... 

Incidentals, 20s. “ poe 

5 engine drivers, 3s. 4d. we 


Cr KKH ONG Hr re or 
lecoccomoooo =~ 


Cost of 120 tons per day equal to 
3s. 103d. per ton, reckoned at 
highest cost of labour _ ... - £23 6 8 

Income for 10 sets of machinery 

Annual production, 37,560 
tons, at 3s. 10}d. per 


ton ace 9 eve 
Annual lordship, 37,560 

tons, at 4d. per ton 
Salaries and other ex- 


... £15,024 0 0 
£ 


7277 
626 


penses ... eco nou 500 
Total expenditure on 10 sets, produc- 
tion — to 4s. 53d. per ton, real 
cost of production ... “os «- 8403 0 0 


Net annual profit ... «-- £6,621 0 0 

Now I admit that this estimate of plant and profit on the 
fave of it looke very satisfactory, I have quoted it at 
lorgth, in order, if possible, to avoid any suspicion of having 
mi-represented Mr, Clayton’s case. But I will confine my- 
sel€ to examining two of his statements, by which your 
re ders may judge for themselves of the practical value or 
reasonableness of his conclusions as to the profit to be thus 





realised. The one statement is, the number of tons of wet 
peat the ten sets of machines are to turn out, namely, 600 
tons per day. The other is the number of trays required for 
the peat to be placed on for drying, namely, 30,000 for the 
10 machines at 1s. each, or 3000 per machine. In a letter 
from Mr. Clayton, page 29 of the same phlet, I observe 
that he allows only “ three days” for the use of the trays, 
before the peat becomes sufficiently coherent to be lifted on 
to the drying racks. Admitting, for the sake of using his 
coptionaliy ary weether for this purpose, thee by dividing 
ceptionally dry weather for this purpose, 1) ividi 
3000 by 3 wo get 1000 empty trays to be filled ily oak 
machine turning out 60 tons of material, or 16.6 trays for 
each ton ; in other words, each tray would have to carry 
134lb. But considering that the trays are only to cost 
1s. each, and are to be handed about by boys and girls, it is 
rather difficult for the ‘‘ practical man” to comprehend how 
it is to be done. 

If, however, as is evident, the number of drying trays 
would need to be largely increased, it is equally evident 
rest of the drying plant must be increased in proportion, 
and I observe that the sheds, at a cost of 60007., are only 
estimated to hold “18 days’ work.” If the peat, inthe damp 
winter days and nights, should chance not to be dry by the 
time the is days were up—if instead of 18 days it tooka 
month or even more—where is the daily fresh supply to be 
stocked ? Or what provision is there for dry-storing the peat 
even when ready for sale? Of course all this only refers to the 
actual plant. The working expenses would need to be in- 
creased in somewhat similar proportion, to say nothing of 
Mr. Clayton expecting to be able to work 313 days in the 
year, that is to say, every day except Sunday, summer and 
winter, and whether wet or dry, instead of th average time 
of peat working, namely, about a third of the year. 

urely I have now said sufficient to show that the expense 
of working peat into fuel must necessarily be vastly greater 
than the public has been led to imagine. My own clear 
conviction, after much practical experience, is, that the fuel 
thus obtained, cannot, under any ordivary circumstances, 
compete with coal. But when this great natural carbonaceous 
store is converted at a very moderate additional outlay into 
charcoal, the whole problem assumes a new aspect. A pro- 
duct is obtained which is six times the commercial value of 
the best coal, which can be almost as cheaply transported 
from place to place, and for which there is almost as un- 
limited a demand. But I have already,trespassed so largely 
upon your space, that I must still reserve any further re- 
marks on this subject for some future opportunity. 

I am, Sir, your obedient servant, 
F. Hann Dancugtt. 

Vale Hall, Horwich, Lancashire. 

P. S.—Since writing the above, which it seems arrived too 
late for insertion in your last number, I notice a long letter 
from Messrs. Clayton, Son, and Howlett. ‘ 

I think with all due deference to Mr. Clayton, if he would 
simply prove the correctness of his statements and estimates, 
he would serve the object of the present inquiry—whether, 
and how, the peat bogs of Great Britain and Ireland can be 
turned to useful account—much better than by evading the 

uestion and endeavouring to turn the attention away from 
the subject, losing himself in personalities and attempts to 
be sarcastic. I will take it for granted that Mr. Clayton’s 
machine minces peat to perfection; but if he, or any one 
else, thinks that with this achievement he has solved the 
peat problem, he is very much mistaken. Errata in your 


number of April 18th, p. 277: 
12th line, 2nd column, for 62 per cent., read 62 Fahr. 
48 8 to 8.0, read .80 to .08. 


” ” 


To tae Epitor or ExGingsrine. 

Srr,—As you have opened your columns to the discussion 
of the fuel supply, so vital from the high price of coal, and as 
it can be made in the United States at 8s. per ton, with 
wages 7s. 6d. per day, and in Canada at 4s. 6d., making and 
delivering into the Grand Trunk’s cars, with wages at 4s., 
the company adding 2s. extra for insurance, interest, wear 
and tear, and office expenses, or a total of 6s. 6d., there is no 
reason why, with wages so much lower and good machinery, 
the fuel could not be delivered at 4s. to 5s. in the bogs at 
railway sidings, if the companies worked their own machinery, 
or that the ralway companies could not get contractors to 
deliver it at 10s. at the sidings, the difference being a very 
mm profit; the latter is the mode adopted by the Grand 

runk Company of Canada, with the Canadian Peat Com- 
pany using Hodges’s patent. I had a letter from Mr. Leavitt, 
of the United States, referring me to a communication of his 
which appeared in Enerngerine, 14th July, 1871, witha 

lan of his “ peat mill improved, 1871,” which you may give 
if you like, and I can also send you Hodges’s plan—the draw- 
ings of both would be interesting to the public. The savin, 
to railway companies in Ireland, the Highlands of Scotland, 
and other peat districts through which they run, would be 
very great, 12 tons peat fuel, 19 tons of common turf, being 
equal in locomotive — to 10 tons of coal. Estimating 
coals through Ireland and the Highlands at 25s. per ton, to 
which they may fall, peat fuel at 10s., and common turf at 
9s. per ton, the difference on the season’s work would be 
enormous. These calculations are grounded on the workin 
of the Grand Trunk Railway, and a fortnight’s trial of 
and common turf at Messrs. Guinness’s Brewery, coal then 
bein only 16s., and common turf 6s. 6d. per ton. 

. Box’s patent > pone to make peat fuel: with his 
machine at the rate of 50 tons per day, cost 3s. 6d. to 4s. 6d., 
Messrs. Clayton 16 tons, 4s. 6d. to 5s. The actual make per 
day of the Canadian Peat Company is 66 tons, but they work 
caly 00 dege, omlog to the frosts. ‘The working days here 
may be from 180 to 200. The valuable report of the Irish 
Peat Commission to the Continent gives the annual produce 
of each of Radher’s machines, for 1872, as 1072 tons, cost not 
stated, but selling price at the works 10s. 6d. per ton. Prince 
Schwarzenburg’s cost 6s. 9d. per ton ; Haskelmoor and Kolber- 
moor, where compressing machines are used similar to those 
that failed at Derrylea Works, Ireland, 12s. per ton. 





If the peat question was considered by the Coal 
of the Commons much valuable informatio would 
tsiThere is no doubt if the Go ae wa 

isno doubt i vernment 
same liberal terms to owners of bogs as they do teen 
vement, on getting sufficient security, that . 
ate be started. all through the po sir Post machine 
. I am, Sir, em truly, 

Dublin. ILLIAM SS 
To tHe Epiror or Exeryexntyg, 

uest the favour of your mission to reply tg 

ee Habn Dan yy whi appeared in 
issue of the 18th inst., referring to the above question, 7m 

It seems scarcely nc that I should answer the 

malities in which Mr. Danchell has chosen to indulge 

ut at the same time I venture to think that Mr, Henry 

Clayton’s (the senior partner of the firm Henry Cla Son, 

ont. Howlett) long experience and special attention to the 

treatment of peats, clays, and similar materials should hare 
protected him at least from such an attack. 

I do not, and have not, within my own knowledge, dubbed 
myself “ peat engineer,” nor have I had such unfortunate 
experiences in the treatment of peat as those to which 
correspondent so frankly confesses, and the victims of whi 
he so disinterestedly pities ; neither would I, under any cir- 
cumstances, permit myself to use language which, interpreted 
in the most Soemedite sense, can scarcely be denominated 
other One are F 

Apart, however, from any question of this I believe 
myself entitled from having had long and nei ical ex. 
perience, too, in the varied treatment of peat, also in the 
spam of charcoal therefrom, to assert that Mr. Dan. 
chell must be in utter ignorance of the principle on which 
Messrs. Claytons’ process is based—as such is neither “ pug. 
ging” nor “ macerating”—and also of the proved resalts, in 
assuming to himself the right to deny their statement that 
the condensed peat will dry in eighteen days under suitable 
covered shedding, or that such a limitation of time would only 
be applicable to the months of May, June, and July; 
whereas to men practically acquainted with working peat 
the minimum number of days suitable for drying is well 
known to be at least 200 days per annum. 

Aided by my personal investigation of the process in ques- 
tion, which unfortunately Mr. Danchell does slenee 
have allowed myself, I scarcely think that he would have 
attempted, as he has done, to damage the interests and pro- 
perty of others, although it may be said that ignorance and 
want of prudence are often found in too close i 
The well-known firm so ungenerously attacked are, | 
believe, quite able to protect their interests and ther 
numerous patents, and therefore I do not offer any remarks 
upon the advantages attaching to their process and 
machinery. I am, however, desirous of calling attention to 
Mr. Danchell’s statement that peat fuel possesses jor are 
half the heating power of coal, and I would ask if be 
the only property in peat which can and does produce heat? 
Or if there be not other components which assist so to do? 

My letter is perhaps already too long, and I must there- 
fore leave to en parties the task of repelling (as | see was 
done in your issue of last week) the not a little 
and unfair conclusion drawn by Mr. Danchell as to such an 
enterprise as that of Messrs. Claytons being by them “s- 
scrupulously misdirected”—a course of p' ing in which 
your correspondent would appear to have far greater ei 
perience than 


Srz,—I 
a letter si 


Your obedient Servant, 
6, Finsbury Place South, London, April 28, 1873. 


To tHe Eprror or ENGINEERING. | 

Sr1z,—In reference to the discussion of this pene 
of growing importance, it will be conceded that any Pa 
argument in the spirit of special pleading is out pee 
arriving at just conclusions, and that it is one to be - 
in toto when truth is the object of our search. Lae 
number for 25th of April a correspondent from one 
displeased at finding that the quantity of a 
operated om by the Clayton machine was s0 @ a 
cent. of water, as stated by Mr. Danchell, and your 
pondent contends for a much lower percentage pry 
water in peat, viz., from 60 to 75 per ceat. ee rors 
rather take the proportion which all ne sof wet 
the general percentage, viz., from 75 to 90 per as average 
Anything short of this will not fairly represent 
quantity of water contained in almost all pest; sytem 

ing from it we may notice that in almost every ~~ 


for making dense peat, which involves on rn 


mixing process, the average percentage ; 
y mer sie than otherwise, br faciliating the mechanic 
operation. As a matter of fact water 18 ae 
vantageously added for the purpose. Your. cog eat fa 
also takes objection to Mr. Danchell’s — of 
with “ its usual 25 per cent. of water, and he . cS wi the 
take it in its artificial state of dryness 5 som the stag? 
problem of artificial drying shall be removes fact, we fl 
of an expensive experiment to & commercial sue of 
nothing by any figures based on the ee ae fas 
artificial drying. ‘When your correspondent ewe” 
fuel “does not contain anything like 25 percent. 
oe ome the fact aoe of pg nae fre from 19 
uce the percen of water in peat reg: oot 
20 per cent., at which point it will continue to retain, ne, 
that quantity as an inherent element of its make remsatt, 
There are ctker matters upon which “I might ® subject, 
but as one of the many now interested in to expres ® 
bject in addressing you is more part sary it withont 
hope that we may PP h any @ stead actuated solely 
ates and in their ; 
ry & si desire to work out useful results. 


Yours cee “ - : 





18, Upper Gloucester-street, Dublin- 
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TuxoRY OF THE Conic System OF RooFina. 

THE general principles of the continuous conic 
m of roofing are easy to understand, though 
rie determination of the strains with rigid mathe- 
matical accuracy is a little complicated. ‘The whole 
subjec of untied roofing, of which the cone isa 
ial case, is too large to be treated generally in 
marticle like this, the length of which is limited, 
hence we must content ourselves with special in- 
stead of general investigations, and — to some 
future occasion the treatment of the subject-matter 
in a comprehensive way. ; ; 
In order to know by experiment how a cone is 
destroyed by a load, which may either be placed on 
its summit, or distributed over its surface, let us 
reconsider the pasteboard lampshade mentioned in 
a previous article. Such a lampshade is usually a 
trancated cone, and if it be placed on a level table, 
and loaded with books or other convenient weights, 
it will be found that a certain load, proportioned of 
course to the strength of the cardboard, will destroy 
it by tearing the bottom edge in a radial direction, 
and by crushing in the top. “This experiment 
shows that the bottom edge is in a state of tension, 
while the top is in oe. a state of things 
which we shall see to be the case from the follow- 
ing considerations. Let us first take the case of 
an ordinary timber truss of the wr shown in 
Fig. 1, whose weight, including the load, is W, and 


FIG 1 
as B' 


Vale 
J L 


the angle of inclination of whose rafters is a. Sup- 
pose the load so distributed that its centre of gravity 
ishalf way up the rafter on either side, then we 
thould have the following external forces acting on 
the truss, viz. : 

_ reaction of each abutment acting upwards 





= 3 “! 
@. The half weight = > on either side acting 


vertically downwards through the centres of gravity. 
Each of these latter forces can be replaced by two 
others, viz. : 
WwW 


One acting downwards at the abutment A= , 


And the other acting downwards at B also= ¥ ‘ 


Hence, finally, we have at the abutment a force = 


T= ry acting upwards, and another force at 


a= ¥ acting downwards. Hence the effect of 


the force at A in the direction of the rafter A B= 

a and resolving this latter in the direction 
- 

of the bar, A A’, we have a force of tension in this 

latter — W. cos, W 

gt fe sina 3 4 

Similarly, the force at B acting downwards pro- 


cot. &, 





dnees a stress of compression also = —_ cot. « in 


the bar BB’. 
The rafter A B, is, of course, subject to a 


compression, which at the foot amounts to — -° 


sin. & 
We have thus got all the absolute stresses, and to 
eir intensities in any bar," we have to divide the 
e stress in that bar by its cross section, and we 
| the intensity in so many tons or pounds 
per square inch. 

let us now advance from the truss to the trun- 
sated cone standing on a smooth and level plane. 
method of investigation is precisely similar, 

external forces are : 
1. The reaction of the level plane equal to the 
Weight of the cone—W acting upwards at the base 


Y 


& The weight of the cone=W, actin 
‘ = g down- 
wards through the ring connecting’ the centres of 
opal of the ———}-shaped elements which form 


tenn later force may be replaced as before by 
Ponents, one acting round the base, and 


the other round the top ring, these two forces being 
of course inversely proportional to the distances 
of the two rings from the centre of gravity. Thus, 
if the cone were a complete one, the centre of 
gravity would be situated at one-third of the length 
of the slant side from the bottom edge. Hence the 
two forces to replace the original weight would be 
al acting downwards round the bottom ring, 


and ¥ also acting downwards at the top, and the 


resultant of the forces at the bottom would be W— 
_* =F acting upwards uniformly round the base. 
If the cone be truncated, the position of the 
centre of gravity lies somewhere between the 
points of bisection and trisection of the slant side, 
the exact point depending on the a of in- 
clination, and the length of this side. t us for 
the present then call that component of the whole 


weight which acts round the base W, then the 


n 
resultant of. the outward forces at the base=W— 
W The effect of this force estimated in the di- 
n 


rection of the slant side of the cone, is (w _ ” 
n 


, and resolving this latter force horizontally 





; 


sin, & 
in the direction of the radii of the base ring, we 


get (w _ =) cot, a=to the total horizontal ra- 
n 
dial thrust outwards at the base of the cone, and 
similarly (w _ pa cot. «=the horizontal radial 
n 
thrust inwards at the top. If, now, the cone were 
divided up by a number of radial slits, and were 
held together merely by a ring at the bottom, and 


another at the top, it would be easy enough to find 
the stresses in each of these two rings. For let the 


annexed, Fig. 2, represent the base ring, the radial 
Fic 2 








lines with arrow-heads representing the directions 
of the horizontal thrusts outwards, which act-uni- 
formly round the circumference, thus tending to 
stretch, and put it into a state of tension. How to 
find this tension is well understood by boiler and 
pipe makers. It is as follows: 

Conceive the ring divided into two halves at A 
and B. The total horizontal thrust is, as was 


proved above 
= (WZ cot a, 
n 


where « lies between 2 and 3. 
Hence the intensity of the thrust per unit of 
circumference is 


(w- )eot: a, 
; ” where r=the radius. 
21r 


And the sum of these thrusts on one side of the 
diameter, A B, is 
(WZ )cot a. 
n 
may 7 


( W—™ cot. a. 
+ —_— X2r= 
? 
Now this thrust outwards is resisted by the 
strength of the metal at A and B. Hence the stress 


at 
(¥— Zoot a 
n F 


And the intensity of the stress per square inch is 


equal to 
(WS) cot a 
bed , 
2 





divided by the number of square inches in the cross 





section of the ring at A or at B. In a similar 
manner the stress of compression in the top rin 
may be found to be exactly equal to the stress o 
tension in the bottom, and its intensity may be 
found in the same manner, 

But now we come to our first great difficulty, for 
the supposition on which the above demonstration 
is founded is untrue, the cone not being divided by 
radial slits into an infinite number of segments, held 
together merely by rings at the top and bottom, 
but it is, on the contrary, perfectly continuous 
throughout the successive rings of which it may be 
conceived to be built up, each taking a certain 
share of the tension or compression, as the case 
may be. Of course the total horizontal thfust both 
inwards and outwards remains the same, for the 
weight and angle of slope of the cone have not been 
altered; the only trouble is therefore to determine 
the intensity at any point of the stress of tension or 
compression generated by these horizontal thrusts, 
If we conceive the whole stress of tension, say con- 
centrated at the bottom of the cone, we have no 
choice but to consider it as concentrated in the 
extreme bottom fibres, and as these have a cross 
veneer is evident that ie intensity of the 

_. whole stress something ... 
i area strained nothing —o 
is to say, a weight, however small, would tear the 
cone—a condition of things which we know from 
experience to be untrue. hen once we are driven 
to admit that the stress.is not all concentrated in 
the extreme top and bottom, we are left in doubt as 
to the intensity we seek for, as we do not know at 
first sight how to divide the total stress among the 
successive a. To determine this — is the 
object of the following investigation. e method 
employed is : first, to determine the total horizontal 
thrust at the base as has been done above ; second, 
to find the same thrust at some horizontal section a 
little way above the base; third, to subtract the 
one thrust from the other, and call it the total 
thrust on the ring segment between the base and 
the horizontal section in question. When this has 
been determined, it is quite easy to determine the 
average stress on the ring segment in question by 
the method explained above. 

Let us as before consider the case of a truncated 


FIG.S 








4 mn 


on} r' 


cone (Fig. 3) mounted on a smooth plane, and 
loaded at first with its own weight only. 
Let W =its weight. , 

w =the weight of the ring segment between 
the smooth plane, and any given hori- 
zontal section of the cone. 

ri=the radius of the base ring, 

r2=the radius of the top ring. 

r=the radius at any horizontal section. 

a=the angle of inclination of the slant side, 

Let us first find the whole horizontal radial thrust 
outwards. To do this we must first know the centre 
of gravity of the figure. The distance of the centre 
of gravity of the surface of a cone from its base is 


: _h nt+2re 
given by the formula z = y* Ran 
the height of the frustrum. Consequently the slant 
side is divided at the centre of gravity into two 
segments, which are respectively z, cosec. « and 
(h—z) cosec, a. 

Consequently the weight W may be replaced 
by its two components, namely W . (4—2) cosec. & 

i ” : yn + Feosec, & 


acting downward all round the base ring, and 
W . 70sec. @ 
"hh cosec. a 

















where 4 = 





also acting downwards round the 


a 

ow the reaction of the plane is = W acting up- 
wards round the base. 

Hence the difference between this reaction and 
the weight = W — W. , and substituting for x 
its value given above, we have total force at base 


=W Qa _ 3 (ritre)—(ri +2 *). 











3 (m+r2) 
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Now, the total horizontal radial thrust outwards 


equals this latter quantity multiplied by cotan. «. 
=w/( 1 — B(n+ (+274) ) cotan. a. 

S(n+re 

Now let us find the value for this same thrust 

at a horizontal section of the cone situated a little 


FIG . + 





way above the smooth plane, the radius of the ring 
of the section being r. The weight of the part 
below the section being w, the weight of the seg- 
ment above is of course W—w. 

Now the weight of this segment above generates 
a reaction upwards at. the horizontal section = 
W-w. 

Also a certain portion of the weights both of the 
top and bottom segments may be considered as act- 
ting downwards at this section, the exact amount of 
each being dependent on the distances of the centres 
of gravity of the two portions from the horizontal 

which forms'the section under consideration. 

‘ow the balance of these three forces, namely, the 
reaction upwards and the two weights downwards, 
constitutes a- resultant force which acts either up or 
down according a# the. reaction does or does’ not 
predominate over the two weights. So long as the 
resultant is. upwards a tension is generated in the 
ring, and vice versé, when the force tendsdownwards, 
the ring is in compression, but when the resultant 
is zero the ring is unstrained, and we are at the 
neutral ring. 

Let us now put these words into symbols. 

The weight of the lower portion is »; and its 
centre of gravity is situated at a distance from the 
base 


(A—r)tam @ r,4+2r 

— ee ow 

Therefore the portion of w acting at: the horizontal 
section, 


a=" tan. @ #,+2r 


PE: BIE: <a 
ry (ri—r) tan.& 3(r, +r)" 


The weight of the upper portion is W—vw, and 
the part of it which acts at the horizontal section 
may be found in the same manner to be 

r+2r, 
(W—w)(1 - iesr.)) 
Hence the algebraical sum of all three forces, viz., 
the reaction and the. two. weights, may be found 
to be 
r+2r, ri +2r 
(W=#) Siren)” Bry 

If we multiply this quantity by cot. a, we get the 
horizontal radial thrust at-the section under conside- 
ration, and, subtracting this' from the thrust at the 
base ofthe cone found above, we get a quantity which 
represents the total thrust on the ring segment, 
between the horizontal section and the base. Call- 
ing this quantity T for the sake of brevity, we find 
the intensity of T per unit of circumference of the 


2rr 


“3 
radius. Hence ar * Ir= - is the thrust on 


a semicircle resolved at right angle to the diameter 
of that semicircle. 

And as this thrust is resisted by metal in the 
ring, it is quite easy to find the average tension in 
the segment. If we want to find the position of 
the neutral axis, we must equate to zero the quan- 
tity expressing the resultant of the external forces 


ring segment to be = . where r=the average 


mn 





at a horizontal section, and then solve this equa- 
tion forr. Thus 
r+2r, ,+2r 
OW") Sere) “Ber = 


is the —— the solution of which forr gives 
us the radius of the neutral ring. 

The above is the simplest possible case of the 
cone, but as it perfectly illustrates the general 
principles of the structure, and, as all other cases 


can be investigated in a — similar manner, it 
= be unnecessary to go into them further at pre- 
sent. 


MARINE ENGINES AT THE VIENNA 
EXHIBITION. 

In consequence, probably, of Austria being al- 
most cntiodly an inland country, the number of 
exhibits coming under this head is: but small. There 
is no great scope for developing’ any steamship 
trade in Austria itself, except on a few of the 
larger rivers, and exhibitors from England and 
other countries where marine engines are largely 


for show to a place where the market for them was 
so limited. Among the exhibits which are at Vienna, 
however, there are several presenting points of 
special interest; of which we hope shortly to lay 
drawings and full descriptions before our readers. 
At present we propose merely to mention them 
without any lengthened comment. 
In the English section the only marine exhibit is 
from Messrs. Penn and Son, and is described in 
the official. catalogue as an engine for a man-of- 
war’s steam launch, and in the English catalogue 
as a model of the engines of the Minotaur and 
Northumberland. Which of these is correct, or 
whether both are right, we are at present unable to 
say, as neither has at the time of our writing found 
its way into the Machinery Hall. 
The Societé Cockerill, of Seraing, show in addi- 
tion to a very large blowing engine, which forms 
one of the most noticeable objects in the western 
end of the hall, a pair of oscillating’ paddie-wheel 
engines of about 180 horse power nominal, with 
feathering paddle-wheels complete. We notice no- 
thing’ very novel about the design, but the engines 
are substantial and good-looking. ‘The erection of 
them is, however, as’ yet only partially completed. 
Messrs. Burmeister. and Wain, the largest engi- 
neers and shipbuilders in Copenhagen, a firm em- 
ploying about 1200 hands. exhibit:a pair of com- 
und marine: engines of 30 horse power’ nominal; 
Their design is in several\respects novel, and we 
shall shortly be able to give engravings’ of them. 
There are two high-pressure cylinders on the'top of 
the low-pressure cylinders; but the latter have 
trunks so that the total height of the engines is not 
more than would be occupied by ordinary direct- 
acting engines without the extra cylinders above. 
Each low-pressure cylinder has one of the side 
frames cast on it, and in several. respects much 
trouble seems to have been taken te reduce as much 
as possible the number of pieces in which the engine 
is made. The engines have a horizontal cylindrical 
surface condenser, the pumps being worked by 
levers connected with the lower ends of the trunks. 
Engines of similar construction have been made by 
the same firm from 16 up to 400 horse power. 
Messrs. Burmeister and Wain also exhibit photo- 
graphs of various other marine engines of their own 
manufacture, and drawings and models of different 
vessels. 
The Stabilimento Technico’ of Trieste, have two 
compound marine screw’ engines complete in tlie 
Exhibition. Thesmailleroneisabout 40 horse power, 
and presents no-special point except the mode’ in 
which the air and circulating pumps are worked. 
There is'a short-throw forged crank in the centre 
of the crankshaft, from which a connecting rod 
works the feed pumps by a crosshead, and the feed- 
pump rods, being prolonged and carried across above 
the shaft, form the pistom rods for the air and cir- 
culating pumps. ‘The surface condenser has hori- 
zontal tubes arranged’ as usual. The erection of 
the larger pair, about 150 horse power, is not yet 
completed ; they seem, however, carefully counter- 
balanced, and have a separate engine with centri- 
fugal pump for supplying the circulating water, 
the main engine working the air pump only. 
The Donau Dampfschiff-fahrt Gesellschaft have a 
pavilion to themselves near the eastern end’ of the 
main Machinery Hall, and have a very interesting 
series of exhibits. ‘They have three engines for 
steamboats complete, of 60, 100, and 150horse power 
respectively, All are compound engines, but without 
surface condensers, as they have only to work in 
the fresh water of the Danube. The smallest is ascrew 
engine, very neatly finished and balanced, and with 
a somewhat novel arrangement of the steam receiver 
between the high and low-pressure cylinders. The 
screw shaft with its propeller on is attached to the 
engine, and both this engine and the one next to be 
mentioned will be set in motion by belts from a 
small auxiliary engine. The 100 horse power engine 
is an interesting example of a compound oscillating 
engine, and the arrangement of its condenser and 





manufactured, have not cared. to send their goods: 


attached. Perhaps the most.interestin mo 
three is the largest. It is a direct sctits 
with the cylinders set obliquely at alse 
angle from the horizontal. Like the ose; small 
engine it also has its wheels attached, but its erect: 

is not yet finished, and it will be a week yet before it 


ae be ye J examined. 
e Austrian and H ian Llo i 
pavilion of their own, exhibit a oes ‘mee 
various vessels, and also the sternpost and tube 
screw shaft and propeller, of a vessel having engin. 
of about 200 horse power. The propeller has four 
blades, with their tips bent back for the sake of 
getting an extra large leading radius. The system 
has been tried in England, but without manifest- 
ing any such advantage as to compensate for the 
additional risk of having the blades broken, 
The “ Arsenal” of the Greek Dampfschiff-fahrt 
Gesellschaft is said by the catalogue to be exhibit. 
ing. @ ‘* combined steam engine,” but it has not yet 
made its appearance. 
It is possible that a few more marine exhibits 
may appear when the cases are all unpacked, but 
we have mentioned all of any importance which are 
yet visible, either in the catalogue, or on the floor 
of the Machinery Hall. Several countries (ineludi 
America and Spain) are unfortunately so far behind 
that their exhibits are not catalogued at all, and for 
several others (including Germany and Italy) 
Group XIIL, the machinery is not yet catalogued, 
although the list of the greater part of their 
exhibits is printed and ready. 








PRIZE MEDALS AT VIENNA. 

THERE will be awarded to the exhibitors at the 
Vienna Universal Exhibition five different classes 
of medals, divided as follows: 

1. One class for fine arts. 

2. One class for good taste. 

3. One-class’for progress. 

4. One’ class’ for labour. 

5. One for merit: 

Bach of these medals will be in bronze, 23 in. in 
diameter, and all will bear on the obverse a portrait 
of the Emperor of Austria, with an inscription in 
German to the following effect : ‘‘ Francis Joseph L, 
Emperor of Austria, King of Bohemia, &c., and 
Apostolic King of Hungary.” On the reverse of 
the medals a short inseription will be engraved, 
appropriate to each class. 

Lhe medal of the first class-will only be awarded 
for meritorious art productions, included in Group 
XXYV., of contemporaneous fine art, produced since 
the London Universal Exhibition of 1862. The 
figures on the medal represent the Goddess of 
Vienna, crowning with laurels the representatives 
of sculpture, architecture, and painting. 

The medal for good taste will be reserved only 
for beauty in form and colour applied to practical 
industry. The Muses and Graces represented om 
the reverse sufficiently indicate the class to which 
this medal belongs. 

‘The medal for progress is one of most general ap- 
plication, and will be distributed amongst the ex- 
hibitors in the first twenty-three groups; and: also 
in Group XXVL., and it will be awarded only for 
those productions in which a marked improvement 
in manufacture or in invention is seen over all that 
has been shown in previous exhibitions. The reverse 
shows‘an allegorical group, indicating the reward 
bestowed by the country upon _— whose efforts 
have promoted general and special progress. 

The medal for labour is intended for the rewanth 
of man of factories, foremen, designers, 4 
also for those who have promoted the introduction 
of improved appliances, as well as their perfection. 
The tata of two mechanies on the reverse of this 
medal, bending pensively. over an impossible toothe 
wheel, just completed by one of them, who 1 
being crowned with a laurel wreath, illustrate 16 


object. 

Lostiy, the medal for merit, is designed for ex- 
hibitors whocan justly lay claim to having sum 
production, cheapened old, or created new mache 
encouraged demand, and improved supply. = 
reverse of this medal a. female figure holding 4 
taff, receives a wreath from auother, standing ne, 
while a third holds in his hand a ar wreath 
which. has just. been presented to him. 





i New- 
Coat 1x New Sovrn Wates.—The price of coal at 
castle, New South Wales, at the beginn’ f February, 7% 





hot well are new; it has its paddle shaft.and wheels}, 





0 
128: per'tom. At Sydney, the capital of the-eolony, om 
responding price was 16a. per ton- 
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THE VIENNA EXHIBITION. 
THE GENERAL OFFICIAL CATALOGUE. 

days after the catalogue of the British 
had been on sale at the Exhibition building, 
Official General Catalogue made its 
ce, According to some of the Vienna 

rs, a large number were ready by the Ist May; 
and were actually despatched to the Exhibition, but 
that entrance was refused to them, in accordance 
with the general order that had been issued, pro- 
hibiting the admission of any goods on that day. 
Re that as it may, as the catalogue was taken to 
on the 23rd April, there was no reason why it 
should not have been finished before the day of 


Some 
section hat 
the Austrian 


"Mike the Exhibition itself, the catalogue is very 
far from being complete, and we doubt whether a 
perfect one will be produced atall. Perhaps the 
admirable manner in which the English guide has 
been prepared, nakes the other appear more im- 
perfect by contrast. As, however, future editions 
will be issued when the contents of the buildings 





become more in order, we may hope to pass this 
catalogue in more favourable review than at 
present. 

In the present edition neither the United States, 
Spain, or Portugal are mentioned at all, and those 
lists which aré given are certainly imperfect. The 
whole of Group XIII, in the German section, is 
wanting, and from the subjoined Table it will be 
seen at once that other groups in the different 
sections are also absent. According to the English 
catalogue the number of British exhibitors is 784, 
while in the Austrian guide a total of only 664 is 
registered. The other countries mentioned in the 
catalogue, but not included in the Table, are as 
follows : 

Objects. 
be 
111 


Tunis, which contributes 
Siam 9 eee 

Japan ,, mi about oa «» 4000 
China is also largely represented, as well as the 
East Indian Islands, while the Sandwich Is- 
lands contribute to the first, second, and fourth 


groups. 





According to the general catalogue the colony of 
Victoria has only furnished 58 pe. «Pay whereas 
there are really 101, while Ceylon, New Zealand, 
Mauritius, the Western African settlements, Jamaica, 
the Bahamas, and Trinidad, have all contributed, 
although they are not mentioned at all. But not- 
withstanding the deficiencies in the catalogue, the 
Table which we have compiled from it, is interesting 
and valuable, as it affords the best information 
available at present upon the extent of the exhibits 
in each class, 

Of course the figures in the Table represent the 
numbers of exhibitors, not the numbers of objects 
exhibited. 

On a future occasion we shall be able to correct 
and complete this Table, the greatest deficiency in 
which is the absence of the United States, Spain 
and Portugal, and of Group XIII., in the German 
section. At present Austria takes the lead in this 
latter group, but we believe that the German con- 
tributions are far more numerous. 


Tue VIENNA UNIVERSAL ExuiBITION.—TABLE SHOWING THE NumMBERS OF EXHIBITORS IN THE VARIOUS Groups. 
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ENGINES OF THE STEAMSHIP FAYOUME. 
Tut Egyptian Government steamship Fayoume has been 
ra aa with compound oscillating engines by Messrs. 
) fenn and Sons, of Greenwich, of 300 horse power 
— These engines, of which we this week publish 
"0~page illustration, have two cylinders, one high 
pressure 57 in. in diameter, and one low pressure 95 in. in 
Perey connected to cranks fixed at right angles, the 
teal both pistons being 6ft. The air pump is worked 
latermediate crank in the usual manner. The general 
oun both cylinders is similar, as the reservoir is 
With workin uot pressure cylinder ; they are both fitted 
fechas = barrels cast separately, so as to form a steam 
billow . The bottoms and covers are also cast 
Vith the tn reception of steam. The trunnions are cast 
a 7 ders of one uniform diameter, but the steam 
evant the bine high-pressure cylinder is cast hollow to 
With the ig4-pressure steam coming into direct contact 
most g surface, & contrivance which has proved 
dies _— m preventing any tendency to heat. The 
thove of the low-pressure cylinder are double ported, and 
tracted on tie — single ported ; they are all con- 
Betion, The "ag ibriam principle, and worked by link 
Pasion valve of “pressure cylinder is fitted with an ex- 
one a the gridiron description, worked by a 
, and so arranged as to cut off the steam 
Madly varied dh, foth of the stroke; the cut off can be 
uring the working of the engines. The 
ag — a Placed aft of the engines under the start- 
We he driven through the horizontal 
There are centrifugal pump worked by a separate engine. 
boilers 11 ft. 4 in, in diameter, 
The scan two aft, generating steam 
e e wheels have featheri 
t. in diameter over all. baal 














The Fayoume was officially tried at the measured mile, 
Maplin Sands, on‘ the 21st November last, when the mean 
results of six runs were as follows: 


8 of shi ca os eve 13.145 knots 
aoe of ean ie ese ee 55 Ib. 
Vacuum ~— ooo . 27 in. 
Revolutions Las ooo gee 27, 
Indicated horse power 1694 
Draught of water ... ove eee 13 ft. 5 ft. 


On the following day an official trial was made to ascer- 
tain the consumption of fuel, the result of six hours’ steam- 
ing, at the rate of 10} knots per hour being 1.89 Ib. of coal 
per indicated horse power per hour, a most excellent result, 
and one on which Messrs. Penn may fairly be congratulated. 

It should be mentioned that the Fayoume was formerly 
fitted with a pair of Messrs. Penn’sordinary oscillating engines 
of the same power, having two 66-in. cylinders and.6 ft. 
stroke, working at a pressure of 25 1b. per square inch. On 
her last voyage from Alexandria to London, with the old 
engines, she burnt 937 tons of coal, but on her return voyage 
to Alexandria with the new engines the total.consump- 
tion was only 343 tons, and the latter voyage was accom- 
plished at a somewhat higher speed. During:the trials and 
the voyage out not the slightest difficulty has been ex- 
perienced with these large compound oscillating engines ; 
they are quite as manageable, show no tendency to heat, 
and, if possible, work even more. smoothly than the old 
low-pressure oscillating engines they replaced. 

The Fayoume is.one of a fleet of.seven.mail steamers be- 
longing to H.H. the Khedive, all of which have been 
recently thoroughly overhauled and repaired in this.country 
under the direction of Admiral Fedrigo ‘Pasha. 


The Charkich, another vessel.of this fleet has been |. 





brought. rather prominently before the public in connexion 
with the recent proceetlings in the Court of Admiralty 





arising out of the collision which occurred between this 
vessel when on her trial trip some months ago and the 
Batavia. 

The repairs of all of the vessels have been of a most 
efficient character, and great credit is due to H.E. Fedrigo 
Pasha for the zeal he has shown in searching out and 
adapting to the Khedive'’s vessels all the varied improve- 
ments which have been recently introduced in connexion 
with marine engines. 





SomETHING bene SomMEWHERE.— We notice that our 
contemporary American Artizan, reproduces in_ its 
number of the 26th ult., the engraving of the timber viaduct 
over Kettle Creek, St. Thomas’s, Ontario, given by us on page 
892 of our last volume. For some occult reason, however, 


our contemporary entitles this timber viaduct “ Viaducts on 
the Whitby, Redear, and Middles Railway,” and 
describes it by an article quoted , statin 


wrought iron plate tu 

contbienpenary'e Giles appear to have gotwomehow mixed up. 
Pusnic Worss 1x New Zeatanp.—A tender has been 

soumtn’ vie the construction of another 18 miles of the 

Sou! Railway in ithe i 

land. The new section a! to be 












ENGINEERING. 





(May 16, 1873 
——=—S 





STEEL LOCOMOTIVE BOILER AT THE INTERNATIONAL EXHIBITION. 


CONSTRUCTED AT THE LONDON AND NORTH-WESTERN RAILWAY WORKS, CREWE, FROM THE DESIGNS OF MR. F. W. WEBB, 


Scale Kt Inch = 1 Foot 
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Wuewn noticing, lately, the heavy steel exhibits at the 
present International Exhibition we referred to a steel loco- 
motive boiler made at the Crewe Works of the London and 
North-Western Railway, and exhibited by Mr. F. W. Webb, 
the locomotive engineer of the company. As this boiler 
possesses constructive features of special interest, we have 
illustrated it, and now proceed to describe its peculiarities. 
The boiler proper is of the ordinary type and one of a class 
largely used both for goods and passenger engines on 
the London and North-Western Railway. The barrel is 
made telescopic, the mean inside diameter being 3 ft. 11 in. 
and the plates }# of an inch thick. The chief feature, 
however, in connexion with this boiler is the firebox, 
which is made on a plan patented by Mr. Webb and 
described by us some time ago. The construction will be 
understoed on reference to our engravings on the present 
and opposite pages, which represent a longitudinal section, 
sectional plan, front and back elevations, and a transverse 
section through the firebox. 


Mr. Webb’s system of firebox construction consists 
in forming the front, back, and sides of one plate. A 
portion is cut out of the front, and the plate is flanged 
back to receive the tube plate. The ends of the plate are 
made a jump joint under the tube plate, and secured by a 


| welt on the outside. The plate forming the top of the fire- 











box is flanged down on three sides and is rivetted to the 
sides and back of the box and to the tube plate. In order 
to insure a good joint around the tube plate a copper caulk- 
ing strip is introduced between the flanges, so that the joint 
can at any time be repaired from the inside of the firebox. 
By this method of construction a thin plate—in this case 
ysths in. thick when rolled—is obtained for the body of 
the box, and a strong plate } in. thick for the tubes. The 
latter being an independent plate can easily be replaced 
without in any way disturbing the other parts of the box. 
As the body of the box is formed of one plate, the corner 
seams, which are usually a source of trouble, are entirely 
avoided, and a considerable saving is effected both in cost 








and material. We expect to see this system of firebox 
construction largely adopted. = 

The dome pon a Se of the boiler we are ae 
also worthy of notice, the dome being formed o Prod . 
and flanged at the bottom. The cover s —_ oe 
steel plate {th in. thick and is stamped um being dom 
hammer into the required shape, the pee ge Po 4 
by two blows of the hammer. On the front of : ! 
socket is rivetted, into which a small crane is nA th 
crane being used in the running sheds for lifting Oe 
cover when it is necessary to examine the 
remake the joint. 

There are 178 tubes in the boiler, these being ~ 
of steel and measuring 1} in., outside — termed 
sheets for the tubes were rolled at Crewe, and nF Welter 
into tubes by Messrs. James Russell and Sons, 
bury. The boiler is fitted with Mr. Webb's PT be found 
mountings and f apparatus, all of which cil, Pt 
illustrated and at page 423 of vol. 











eRBEES € 


2 EE 


Ses taee 





May 16, 1873.) 


ENGINEERING. 


335 








—— 


NUT-SHAPING AND SLOTTING MACHINES AT THE VIENNA 


EXHIBITION. 


CONSTRUCTED BY MESSRS. J. G. SCHONE AND SON, ENGINEERS, NEUSCHONEFELD, NEAR LEIPZIG. 
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- of vol. xiv., and page 36 of the present volume, of 
We append a list showing the thickness of the 


used in the boiler and firebox. 
Firebox plate 


» Gown plate ... 1, 
Peck and front plates of firebox casing 
——. . - 
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It is interesting to notice the severe tests to which the 
steel of which this boiler is made was submitted, and which 
are in fact the tests employed in all similar cases at the 
Crewe Works. A strip about 3in. broad is cut from each 
plate and is punched with in. holes, and after the strips 
have been annealed with the plates, the holes are drifted out 
cold by taper drifts to 2in. diameter. The tensile strength 
of the does not exceed 34 tons per square inch, nor 
does Mr. Webb consider it necessary that it should exceed 















# _60608050050,0,0,5, § 
f CBO8Sk580025852090 
_ i _BOSoso2529o208626 


: fe) 
» Q5QSQGWSHOO 505050 
i ROROROR68902580 

§ OGQGOGQGOOSIGQ50 











Seale Je Inch~1Foob 


that limit, as there is such a large margin of safety in the 
thickness of plates it is found advisable to use for locomotive 
work. The plates will stretch 25 per cent. before breaking. 
Before leaving the works the boiler at the Exhibition was 
subjected to the usual hydraulic test applied by the London 
and North-Western Company, the test pressure being 200 1b. 
per square inch. 


SCHONE’S SLOUTTING MACHINES. 

WE illustrate above two slotting machines shown at the 
Vienna Universal Exhibition by Messrs. J. G. Schéne and 
Son, of Neuschénefeld, near Leipzig. The machine shown 
by Fig. 1 is for shaping nuts of sizes up to 43 in. across 
the sides and 34 in. thick, and it is fitted with two tools for 
acting on two sides of the nut simultaneously, as shown. 
The crank spindle is run rt 120 revolutions per minute. In 
this country Messrs. Sharp, Stewart, and Co., and other 
makers, have produced machines of a similar type, and 
very handy toolsthey are. 

Figs. 2 and 8 of our illustrations show a strong slotting 
machine of 4 in. stroke, capable of taking in articles up to 
28 in. in diameter. It is provided with a cross slide, and 
is fitted with self-acting gear for either a rectilinear or 
circular feed. The design of both the machines above il- 
lustrated is, as will be seen, very neat and substantial, and 
the workmanship is also good. 


Braziz1aw Rartwars.—Some additional locomotives are 
o * ,i_nlaaaaalemaaes eereemanes 
buco) Railway. 
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THE DELTA OF THE DANUBE. 

At the meeting of the Institution of Civil Engineers, held 
on the 13th inst., T. Hawksley, Esq., President, in the chair, 
the paper read was, “ On the Delta of the Danube, and the 
Provisional Works executed at the Sulina Mouth,” by Sir 
Charles Augustus Hartley, M. Inst. C.E., and was a sequel 
toa previous communication b @utbor on March 11, 1362, 
It described the mutations of t lina Bar from 1861 to the 
present time, and referred to tho changes in the sea outline 
of the Delta during sixteen years. 

When it was found that the piers, previously described, 
had maintained an additional depth of water on the bar of 
from 6 ft. to 8 ft. for five years after their completion, and 
that sufficient funds could not be obtained for improve- 
ment of the St; George's branch, the Commission, in 1866, 
adopted the author’s project tor the conversion of the Sulina 
piers into solid structures, and the works were completed in 
the autumn of 1871, The provisional piers had already been 
fully described in the author's first paper. They consisted of 
three rows of piles, the outermost rows being of close piling, 
on either side of which stones of less than a cubic foot in 
size were thrown from barges and allowed to take their 
natural slope up to the water line. During the five years 
which succeeded, the waves broke down the ridge of stone- 
work to the level of from 8 ft. to 4 ft. below the water line, 
and the sea and inner slopes were reduced to 2} to 1, and 1} 
to l respectively. The problem was, how best to build in an 
open sea-way a solid wall 1} mile long, 10 ft. thick, and of 
nearly the same height, from an irregular foundation of 
pierre to the level of the fast-rotting timber super- 
structure. At first the wall was built on a roughly levelled 
foundation, by lowering masses of unset corcrete, within 
movable timber dams fitted, in lengths of from 15 to 30 ft., 
to the framework of the piers. ‘The earlier trials were un- 
fortunate, from the proportion of cement mixed with the sand 
and gravel being insufficient to insure the stability of the 
blocks under watef, and some 35-ton blocks at the pier-head, 
where the proportion of cement to gravel was only 1 to 4}, 
succumbed to the force of the winter gales. Ultimately, by 
the end of the summer of 1868, a length of 2791 ft. of the 
North Pier was successfully completed, the proportion of 
cement to the sand and gravel being 1 to 38 in the immersed 
portion of the wall and 1 to 6 in the part above water. But 
although the progress of the works had been hitherto satis- 
factory, increasing difficulties and expense were met with in 
the rougher water seaward, and this induced the author, in 
the spring of 1869, to adopt an alternative plan for consoli- 
dating the seaward end of the pier, by carrying up the wall 
from a foundation on the rockwork carefully levelled by 
hand. Accordingly, a perfectly level bed at the depth of 6 ft. 
over a width of 12 ft., on the river side of the sheet piling, 
was executed by Russian divers for the next 1247 ft. of the 
North Pier. ‘To afford greater security to the foundations, 
four 8-in. oak planks were spiked to the open piling which 
formed the inner row of the provisional piers, the lowest 
plank being fixed at 7 ft. 6 in. below the water-line. On the 
foundation thus prepared, blocks weighing 18 tons each, 
composed of 1 of cement to 7 of sand an gravel, were lowered 
from the timber platform above to their destined site, by 

werful “goliaths.” As each block was 5 ft. wide, and the 

istance bet ween the quintuple rows of piles was 7 ft. 6 in., the 
iaterval between the blocks along the line of works was 2 ft., 
6in. The blocks were lowered when ten days old, and the 
spaces between them immediately filled up with newly-made 
concrete, which ultimately consolidated the whole mass. In 
1869 the consolidation of the North Pier was carried out to 
$200 ft. from the shore, and the South Pier was consolidated 
for a length of 699 ft. on tbe plan first adopted at the North 
Pier. In this year steam machinery was erected on shore 
for the construction of blocks of from 10 tons to 20 tons each, 
which were s thrown from pontoons at random on 
the outer slope of the rockwork adjacent to the head of the 
North Pier, where the waves were found to level down the 
ordinary pierre perdue. in 1870, the remaining length of 
1438 tt. ot the North Pier was consolidated, and a new iron 
lighthouse was erected and fitted with a fourth-class dioptric 
light. The consolidation of the South Pier was also completed 
up to the high-water line in 1870, but its crown-work was 
not finished till the summer of the following year. The 
composition of the concrete for different parts of the works 
was then described, and the quality of the puzzolana and 
cement. 

Lhe total sum expended on the Sulina piers, of which the 
north was 6332 ft. long, and the south 3407 ft., amounted to 
186,3521. on the 30th of September, 1871, when the works 
were entirely finished. In 1857, before it was decided to try 
the effect of temporary works, the lowest engineer's estimate 
for permanent works was 307,2001., and the highest 384,000/., 
so that the tentative works in the first instance, and their sub- 
sequent consolidation as described, had been carried out at 
only one-half the amount estimated in the original projects. 
Moreover, it was thought that the execution of these projects 
would occupy pine years, and that by them the depth on the 
bar would only be increased to 16 ft., whereas the present 
depth of the navigation was 20 ft. The piles used in the 
construction and strengthering of the provi-ional works were 
as sound below the water-liase as when first driven, and to 
this the author attributed tne stability as well as the com- 
paratively slight cost of the works as now completed. 

When the —— Commi-sion of the Danube began its 
labours in 1856, the entrance to the Sulina branch was a wild 
open sea-board strewn with wrecks ; the depth of channel was 
pee more than 9ft. The site, now occupied by wide quays 

ised high above flood level and more than 2 miles in length, 
was ontirely covered with water when the sea rose a few 
inches above the ordinary level ; and in the summer of 1857 
three months of constant dredging and raking on the bar 

duced iable effect. On the completion of the 





no . 
isional piers, in 1861, the depth of water on the bar in- 


Sonned to 17 ft., and the Sulima at once took the highest 
rank among the best commercial harbours in the Black Sea. 
The subsequent changes in the depth of the bar channel were 
then and the formation of sandbanks off the pier- 





heads. In June, 1864, the author recommended the Com- 
mission to prolong the South Pier, for the following reasons : 

1. Experience had taught that between the piers the 
channel bad kept itself at the normal width of 580 ft. and 
depth of 17 ft., by the ordinary action of the river current. 

2. It had shown, also, that low summer floods did not pro- 
duce scour enough to carry away the deposits, formed during 
low water in the river, beyond the uiialien of the piers. 

lt was also proved that the action of the sea on the 
bottom during storms oe > away the banks deposited in 
calm weather beyond the North Pier head. 

4. The projection of the sandbank, immediately off the 
South Pier head, had become so considerable that the en- 
trance was only very slightly protected by the North Pier 
during the prevailing N.N.E. winds, and thus the extra length 
of 650" ft. given to the windward pier, beyond the South Pier, 
principally to afford this shelter, was no longer of much use. 

5. The new sandbank itself was as much in the way of vessels 
entering aud leaving the port as would be a solid work of 
timber and Stone carried from the South Pier head to a point 
directly opposite the North Pier head. 

The most sudden shoaling of the water on the bar occurred 
between the 7th and 12th of April, 1866. On the former 
day the depth of water was 17} ft., on the latter 14 ft. This 
sudden deterioration in the depth was accounted for by 
the wind blowing into the mouth of the river trom the east, 
and across it from the south, at a time when the current was 
feeble and the river heavily charged with alluvia. On the 
25th of the same month, after a strong gale of three days’ 
duration from the N.E., the channel again deepened to 
164 ft. In 1867 it became necessary to prolong the North 
Pier landwards, to keep pace with the erosion of the north 
shore, and to preserve the continuity of the roadway between 
the pierand the land. In 1869 there were no river floods, 
and sandbanks again interfered with the entrance, to such an 
extent, that in July it was resolved to carry out at once the 
author’s recommendation of prolonging the South Pier, so 
that the overlap of the North Pier, being reduced to 150 ft., 
the fluvial deposits might be thrown down beyond the head of 
this pier instead of under its shelter, as heretofore. By No- 
vember the total length of the South Pier prolongation, viz., 
457 ft., was nearly completed, and the beneficial effect be- 
came apparent on the recurrence of floods in 1870; as the 
profitable depth of the channel increased to 19 ft., the depth 
at the entrance being 22 ft. Finally, after the completion of 
the works in 1872, a profitable depth of 20 ft. was attained. 

With reference to the practical results which followed the 
deepening of the Sulina mouth from 9 ft. in 1867 to 20 ft. in 
1872, it was stated that in 1853 2490 vessels, measuring 
339,457 tons, left the port; in 1869, 2881 vessels measurin 
676,960 tons. The reduction of the number of wrecks h 
been from an average of 39 in 10,000 leaving the river from 
1855 to 1860, to an average of 8 in 10,000 from 1861 to 1869, 
and of 2 in 10,000 since 1870. The charges on vessels had 
also been reduced from 2 to 3 francs per quarter for lighter- 


| ing grain across the bar, in 1857, to 2 francs per register ton 


for port dues at the present time. 

Kecent changes along the shores of the delta were then 
described. It appeared that the projection of the piers at 
the Sulina mouth had had the effect of greatly deepening the 
sea bottom to the north of the piers between the shore and 
soundings of 18 ft., and of accelerating the shoaling of the 
sea bottom to the south of the piers over the same depth. 
On the other hand, the works had retarded the growth of 
banks at 24ft. and 30/{t., as their advance eastward to the 
north and south of the piers, and in front of them, during the 
ten years ending November, 1871, had only been 44 it. a 
year, whereas in the twenty-eight years immediately pre- 
ceding the beginning of the works, the same contour lines 
had advanced at the rate of 97 ft.a year. The author attri- 
buted the slower advance of the delta to the circumstance 
that the great bulk of the silt-bearing waters of the river, on 
issuing at once into deep water beyond the pier heads, was 
carried far to the south-east by the littoral current instead of 
flowing into the sea, as formerly, with a feeble and constantly 
decreasing current, by numerous shallow channels. The 
local growth of the south sandbanks was evidently due to the 
shelter afforded by the piers from the prevailing winds, which 
encouraged a more rapid precipitation of solid matter from 
the turbid waters escaping laterally in a south-west direction 
after rounding the South Pier head. The erosion to the 
north of the piers was probably occasioned by the rebound 
of the sea against the Korth Pier during heavy north and 
north-east gales. 

Reference was made to the enormous growth of the 
northern part of the Kilia Delta in recent years, due to the 
greatly augmented volume of water which had lately flowed 
to the sea by the Ochakoff branch and New Stamboul 
mouth; while a diminution in the advance of the southern 
extremity of the Kilia Delta was assigned to the impoverish- 
ment of the Old Stamboul branch of the river. These 
changes, from natural causes, in the relative volumes of 
water delivered to the sea by the Kilia mouths, were favour- 
able circumstances in considering the problem of the number 
of years that would probably elapse before the Sulina mouth 
would be absorbed in the shallows of the Kilia Delta. Since 
1857, owing to the shoaling of the Toultcha and the St. 
George’s branches, the outtiow by the Kilia had increased, 
so that it now delivered two-thirds of the whole volume of 
the Danube to the sea. Fortunately for the navigation by 
the Sulina mouth, the larger portion of the detritus was 
transported far to sea, and comparatively little went to swell 
the shallows of the Kilia mouths. In the last fifteen years 
the advance of the 30 ft. line of soundings had been strictly 
confined to the sandbanks facing the mouths of the Kilia, 
Sulina, and St. George, and it was shown that an erorive 
action had been jong at work on the shore line and sea 
bottom to the north and south of the Sulina mouth. 








Rartways tn Ateerta.—It appears that the Paris, Lyons, 
and Mediterranean Railway Company i a loss of 
10,426i. last year in working lines from Algiers to Oran and 
from Philippeville to Constantine. 





———_“Y" 
———=—= 
WENHAM’S HEATED AIR ENGINE 

Ar the meeting of the Institution of Mechani we” 
London on the Ist inst., a paper was read “ On We earaees a 
Air Engine,” by Mr. Conrad W. Cooke, of London. Of the stron 
attempts that have previously been made to employ the ay 
sion of heated air for producing motive power, the most im i 
in practical results were those of Stirling and Ericsson, in 
of which the air was heated in a closed vessel over a fire, x4 
the low conducting power of air rendered this a very imperfect 
mode of heating it and the extensive repairs necessitated b 
the burning out of the bottom of the heating vessel cual 
Stirling’s engine to be abandoned after having driven the work 
of a foundry for three years. In Cayley’s heated air eno} 
which was a 8 invention, the fire was enclosed in an 
tight chamber, and the air for working the engine was an 
in partly below the fire for supporting combustion, an 
above the fire, mixing with the products of combustion, the 
whole of which was passed through the engine; this plan has an 
important advantage in the direct mode by which the air is 
heated. In Wenham’s engine the same principle is employed, 
with the distinetive feature that no separate air pump is emia ed 
for compressing the air, this being effected at the top of ae 
working cylinder by increasing the clearance space and makin 
use of the cushioning for the purpose. The engine has a sip ~ 
acting vertical cylinder, the upstroke being made by the os 
sure of the heated air below the piston, and the engine is carried 
through the downstroke by the flywheel. The external cold gir 
admitted by an inlet valve into the top of the cylinder during 
the oun is compressed during the first half of the » 
stroke, and is then delivered during the remaining half strobe 
through a weighted valve into the furnace chamber; the de- 
livery passage is divided into two branches,one conveying a small 
— of the air beneath the firegrate for maintaining the com- 
bustion, while the greater part of the air is conveyed by the 
other passage into the upper portion of the furnace chamber 
above the fire. A swing valve at the junction of the two branch 
air passages determines the relative proportion of air delivered 
through each, and this valve being controlled by the governor of 
the engine regulates the supply of air to the fire, and conse- 
os the combustion of fuel, exactly in proportion to the work 

one by the engine. From the furnace chamber the heated air, 
mixed with the products of combustion, is admitted by a lifting 
valve into the bottom of the working cylinder during the up. 
stroke, and in the downstroke it is discharged into the atmo- 
sphere through an exhaust valve, these two valves being opened 
alternately by a cam on the flywheel shaft, and closed by a 
spring. The furnace chamber is of cylindrical shape, lined with 
a thick wall of firebrick containing a number of highly heated 
vertical flues, through which the products of combustion pass, 
causing a perfect combustion of smoke; the central part of the 
furnace is filled from the top with a charge of fuel sufficient to 
last throughout a day’s working, and the furnace is then closed 
air-tight both at top and bottom. The working surface of the 
cylinder is protected from exposure to the heated air and pro- 
ducts of combustion by a protecting drum below the piston, 
adopted from previous air-engines, which nearly fills the dia- 
meter of the cylinder, and is of greater length than the stroke of 
the piston ; and any dust entering the cylinder is blown out at 
the exhaust from the bottom. The piston is lubricated withs 
dry plumbago powder, and in practice the cylinder is found to 
maintain a good working face, and to be as durable as those of 
steam engines. This air engine has proved very successful for 
cases where a small amount of power is required, aud has the 
advantage of working for long periods without requiring 
attention either for firing or for the engine, and with freedom 
from the risk of explosion or fire attending the use of a steam 
engine. One of these engines was shown at work in the neigh- 
bourhood. 








Trape Marxs Reeistration Br11.—This important 
measure which is now before the House of Commons con- 
tains 58 clauses. A registry of trade marks is to be established 
under the auspices of the Board of Trade, and a fee of 51. is 
pro to be levied on each application for registratic 
with an annual tax.of 11. The registrar may refuse torecelve 
any mark on the ground (a) that it cannot become lawful 
trade mark, (6) thatit is simply the name of a firm, and (¢) 
that is a colourable imitation of a mark already approprial 
to another manufacturer for the same class of merchandise. 
If the registered owner of a mark fail to pay the annual fee, 
the mark will be struck off the register, but jt may be res 
at any time within 12 months if the ownef is able to show 
that the failure to pay the annual tax was not due to his 
wilful neglect. When a mark has been finally remo 
from the register it cannot be appropriated to the = 
class of merchandise by any other person for the — 
three years. Any person who feels aggrieved by what 
registrar has done or by what he has refused to do, may have 
a special case stated for the consideration of @ — 
court. By the saving clauses the rights and privileges of th 
Sheffield Cutlers’ Company and the various provisions - 
59 Geo. 3 cap. 7 remain intact. The Bill does not appear 
contemplate the immediate and compulsory psn re 
all trade marks now in use, for “ during three years “ ~ 
commencement of the Act, a registered owner | » be is 
entitled to the exclusive use as a trade mark of whic 4 
so registered the owner, only until the contrary 1 pr the 
After some years then, we presume, that the right of ples 
registered owner will be indeteasible. Some of the princl ; 
of the Bill are interesting in their relation to -) cn 
agitation for patent law reform. As we have sta’ "ail 
is to be a “ previous examination” as to novelty, then po 
mark may be revised after the lapse of a certain —_ = 
the date of registration is to be the date of application, aed 
date of the registrar's certificate. Without diaper po 
the Bill, we trust that it will not pass in 1ts presen in 6 
bat we hope to see its main provisions ino 
measure which shall assimilate the laws t 
patent for inventions, and registration of on oD of 
tection by trade marks. We propose, im © on of this 
short time, to enter more fully into the consideration 


very important question. 
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PNEUMATIC FOUNDATIONS. 
To THE Eprror oy EnainexRrine. 
§in,—1 beg the favour of using your columns to correct some 
ts made by Colonel W. A. Roebling, C.E., in a recent 
polet entitled “‘ Pneumatic Tower Foundations of the East 
Fire Suspension Bridge.” ; 
| will briefly in the caissons and air-locks and 
wed by me in si the foundations of the St. Louis Brid 
enable those who never saw them, nor the published plans 
cm to understand more clearly the correction I wish to 


oe or air-chambers used may be likened to a hu, 
inverted pan. They were really enormous diving bells, on the 
tf which the masonry of the piers was laid. A circular 
oh, 10ft. in diameter, containing a spiral stairway, occupied 
the centre of each caisson, and was secured air-tight to the roof 
fit, This shaft was open at the top, and was built up with 
the masonry a8 the pier descended, the upper end of it being 
kept above water. The lower end of the shaft was 
dosed by a strong iron floor, to resist the pressure of the air 
in the air-chamber.- This iron floor was only about 
3ft, or 4ft. above the lowest part of the air-chamber. The 
chamber was 9ft. high, consequently the shaft down 
h its roof, so that when the caisson finally reached the bed- 
rock, at a depth of about 130 ft. below high-water mark, a person 
could descend the stairway, and stand on the floor ot the shaft 
within 8 ft. of the rock, in atmosphere of the natural density. 
Atthe foot of the stairway, in the side of the shaft, was an iron 
door opening into the air-lock, which was located adjacent to 
the shaft, and within the chamber. On entering the lock, which 
was 6ft. or 8ft. in diameter, this door was closed, and the com- 
air of the chamber was allowed to fillthe lock, When 
this was done the inner door of the lock could be swung open 
into the air-chamber, and the visitor could then step out of the 
lock on to the sand within and beneath the air-chamber. 

The part of the shaft within the chamber was formed of iron, 
and the upper part of white pine staves, varying in thickness 
from 10 in, at the lower end of the shaft to 3in. at the top. 
The staves were hooped together, and formed hollow cylinders 
Bit. long. These being placed one above the other, and 
rabbeted together as the pier descended, were enclosed in brick- 
work, against which the esi masonry of the pier was laid. 

The water penetrating the masonry compressed these staves, 
and kept them tight without any caulking whatever, and 
avoided the necessity of making the shaft of iron, which would 
have been more costly, and also enabled me to disp with the 
still more expensive use of a water-tight envelope to enclose the 
eatire pier,—something which I believe had never been done 
before, but which was afterwards done by Celonel Roebling in 
sinking the Brooklyn pier. I attempted to make the shaft of 
the east pier water-tight by building the part above the air- 
chamber in the form of a circular wall of hard brick 18 in. 
thick, carefully laid in cement, but at the depth of 60 ft. the 
water came through it and the masonry of the pier so freely 
that I was compelled to retain the exterior envelope on that 
pier. In the west pier I avoided this difficulty by using the 
wooden lining, and dispensed with enveloping that pier. This 
improvement was explained to Colonel Roebling during his 
— of the work in March 1870, before the sinking of 

pier. 

Placing the lock at the bottom of the shaft, and within the 
tir-chamber, made ingress and egress far more convenient than 
Wy aay vious method, and rendered it unnecessary to make 

tair-tight. It also enabled those who were employed 

to convey orders and instructions, or to supply tools or 
materials to the men working in the compressed air of the 
chamber, to be at the bottom of the pier, and close to them 
vithout being themselves within it. As the pier descended, it 
became necessary to lessen very much the duration of time to 
which the workmen were exposed to the effects of the com- 
pressed air, When a pressure of 50 1b. per square inch was 
attsined, they were only permitted to remain in it 46 minutes 
in the forenoon, and 45 minutes in the afternoon. This con- 
situted a day’s work for each man. It was important, there- 
fore, that none of this time should be expended in climbing or 
Ppa | ae = this donee atmosphere. A on above 

T them to the. air-lock, within which the 

remained only long enough to allow the abnormal pressure to be 
it of s0 a8 to permit the outer door to be opened, after which 
nee 7. the natural smmghere at the bottom of 
e deepest pier a lift or elevator was ed 

to work in the centre of the shaft, so that the workmen after 
ae out were raised without further exertion or difficulty to 





pamphlet, page 71: ‘The idea 
war Wee bottom of the air-shaft, below the 
vel, in place of above it, in masonry caissons, is not 
rere been proposed in England as long ago as 1831 by 
in ee and again by William Bush in 1841, and still 
ied i by G. Ptaunmiiller, of Mayence. It nevertheless 
Py we Captain Eads, in his St. Louis caissons, to make 
in this cal application of the same on a really large scale 
biel edly: Pearce to be drawn from this 
Malement sim id wha 
te forty Years ago ply t was suggested by some one 


oe Eevee] in this subject will find Lord 
: m described in the English patent, No. 6018. 
Init, the lord admiral describes an ingen lee of the 
inp, or aoe" Process to ‘‘ subterranean excavations, sink- 
ope +t commences by sinking a hollow cast-iron 
themes te to form an air-tight shaft. On the top of 
4 tend, heck @ places the air-lock. After the shaft is sunk, 
tance, at the totaal at the horizontal drift, or tunnel en- 
boven om of the shaft, and one or more locks are 

a Sp ng 4 latter — ? the tunnel; “in order,” as 
ith air j Space beyond the partition (or air-lock 
i mY hel degree of condensation than a — 
hs Vertical shaft is filled. By this means the 

to work hie wan in the vertical shaft will not be required 
Which the workmen: 18 80 strongly compressed as the air in 
Of the = pes are making the excavation at the end 
Tigges any wan . Nowhere in his patent. does. he 


dispensing with the upper air-lock. 


I am surprised that; Colonel Roebling should have overlooked 
the fact that, by this plan it would be impossible to sink the 
vertical shaft to any considerable depth below the water line, if 
the shaft were not filled with condensed air. The plan, there- 
fore, requires the air-lock to be taken off, and replaced each time 
a new section of the cylinder is to be added, as the sinking 


pr 


lock on 
do so. Mine, however, were sunk without any locks on the 
of them. By his plan the shaft could not be sunk with 
upper lock detached, and the lower one attached; but mine 
were sunk precisely in this manner. The attempt to sink his 
shaft with this lower air-lock attached to its side, and the upper 
one omitted, unless some other distinctive feature were first com- 
bined with Lord Cochrane’s device, would be as great an absur- 
dity as one couldcommit. The Earl of Dundonald suggests no 
such absurdity, but says this lower lock is to be attached after 
the shaft is down. Imagine for a moment Colonel Roebling 
attaching his air-locks to his shafts after they were down to 
their destiuation, when the work was all, or nearly all done, 
When Lord Cochrane’s shaft was down the chief work (drifting 
or tunnelling) was yet to be commenced, and this a 

in the tunnel entrance necessary. 

Colonel Roebling says, “ The idea of placing the air-lock at 
the bottom of the air shaft, below the water level, in place of 
above it, in masonry caissons, is not new, having being proposed 
in England as long ago as 1831 by Lord Cochrane.” 

This is evidently an error. Inno part of his patent did Lord 
Cochrane allude to ‘“ masonry caissons,” or to caissons of any 
kind whatever, or to anything like a caisson. He did not 
pose “ placing the air-lock at the bottom of the air-shaft below 
the water level in place of above it.” On the contrary, he pro- 
posed to place it above the water level, and to keep it there, to 
retain the compressed air in the shaft. 

The English patent of William Busb, referred to by Colonel 
Roebling, is numbered 9094. The statement respecting it is 
not open to the objection made against the reference to Lord 
Cochrane’s, for Mr. Bush’s description of his invention conforms 
to Colonel Roebling’s text. He does describe an air-lock at the 
bottom of an air-shaft below the water level in connexion 
with a caisson. I do, however, object to reference being made 
to me in this paragraph in a manuer that leads the reader to 
infer that the oie and arrangement of the air-shafts and 
locks im the New York caisson was due to the suggestion fur- 
nished Colonel Roebling by Messrs. Cochrane, Bush, and 
Pfaunmiiller, instead of being copied directly from caissons of 
my own design, which were shown and explained to him and 
his consulting engineer, Mr. Horatio Allen, by me in the Missis- 
sippi river, under the piers of the bridge at St. Louis, a year or 
two before they were put in practical use by him at New York, 
The identity of the plans can be readily seen by any one who 
will take the trouble of turning to En@InEERING for 28th of 
Feb. 18738, and folios 68, and 6Y, and 80 for Jan. 1871. 

In the patent of Mr. Bush, the air-lock is not placed in the 
air-chamber or lowest compartment of the caisson, like mine, 
but in one above it, and this chamber is separated frem the 
lower or working one by a flap or horizontal door. The exca- 
vated material is thrown up from below through this door, and 
when the upper chamber is filled, the workmen come out, and 
close the door of the lower chamber. The opening of a second 
flap door above, then enables the material to be hoisted out. The 
air-shaft does not extend down into the lower or working 
chamber, nor even into the one above it. Nor is the air-lock 
placed in this chamber; hence the process of hoisting out the 
material and that of excavating cannot go on at the same time. 
Ido not think other engineers, after examining Mr. Busli’s 

tent, will be likely to find any of his ideas used in the New 

ork caissons. 

Colonel Roebling’s generosity to me in one point has made him 
unjust to himself, and has probably delayed his acknowledg- 
ments to Herr Pfaunmiiller. The credit he gives me for making 
the first practical application of Pfaunmiiller’s ideas ‘‘on a 
really large scale in this country” belongs exclusively to himself. 
The sections of the Brooklyn caisson published by Colonel 
Roebling will give the reader an accurate idea of the designs for 
the piers of the bridge at Mayence, proposed in 1850 by Pfaun- 
miiller.* They were not used, however, for that bridge, and I 
do not know of their having been put in use until their adoption 
by Colonel Roebling in the Brooklyn caisson. Pfaunmiiiler’s 
plans show the air-locks placed on the top of the caisson, with a 
flap-door in the top and one in the bottom of the air-lock. The 
bottom of the air-lock is 17 ft. above the bottom of the’ air- 
chamber, hence the ground within the chamber would have 
to be reached by a ladder from the lock, The arrange- 
ment of locks and supply shafts for introducing con- 
crete into the air-chamber, as shown on the sectional drawings 
of the Brooklyn caisson, are in exact accordance with the plans 
proposed by Pfaunmiiller in 1850. 

he reader will only have to examine the published sectional 
drawings of Colonel Roebling’s two caissons, to see the plans 
that were copied from Pfaunmiiller’s designs, and those which 
were copied trom mine. He will then be able to judge how far 
Colonel Roebling is justified, after appropriating my plans with- 
out acknowledgment, in leading the public to infer that they 
were simply what had been proposed by Pfuunmiiller 19 years 
before I thought of them. By antedating Pfaunmiiller’s im- 
provements also, by those of Bush and Cocurane, he avoids all 
obligation to the former, while copying his plans into the 
Brooklyncaisson. The reader will, I thi F griner-bs however, 
a very marked improvement in the designs of the German over 
his two English predecessors. 

I trust I shall not be understood as finding fault with Colonel 
Roebling for copying my plans in his New York caisson, Ona 
the contrary, I hold it to be the duty of an engineer to use the 
surest and most economic methods which are known in accom- 
plishing his work, and, if possible, to bo fy upon those 
methods. Nor is the lack of inventive talent, whereby it is 
frequently possible to improve on the plans of others, or to de- 





* These can be found on page 32 of Erbkatm’s Journal for 
1860 (published in Berlin), and also in a pamphlet published in 


Cochrane'did not propose to sink his shaft withouts}’ 
of it, and by the method he describes he could not’ 


vise new ones, at all necessary to constitute an able engineer, 
or to insure professional success. It is of much greater im- 
portance that the engineer, on whom rests the ibility of 
a work, should be competent to select the best devices proposed 
by his assistants, or used by others, than to be able to invent 
novel ones himself. The obligation to ~— the best is, however, 
not incompatible with a generous regard for the rights or merits 


ible w: 
thers, and his will | b 
ps oe Read 


cause me 
uent 


me with the plans 
sufficient moment to 
matter, but, having 
designing foundations of other work: bei 
coupled with an effort to yes 40: me of all merit of origidality 
them, compels me, most reluétantly, to correct his statements, 
and show my right to use my own property, oy 
Respectfully yours, 

James B. Eaps. 
St. Louis, April 16, 1873. 


SHIP SURVEYORS. 
To tue Epitor oy Enernereina. 

Srz,—Your correspondent ‘ Observer” is quite correct in 
saying that most of the so-called “ shipwright surveyors” of 
the of Trade are not shipwrights at all. Such is not 
the case, however, with the surveyors of tonnage, to whom I 
referred in my former letter. The duty of ship measurement 
is performed by all Board of Trade surveyors, engimeers, or 
others, but the checking and supcrvision of the measure- 
mente are in the hands of a professional staff—a — 
surveyor for tonnage, and two assistants who are bond fide 
naval architects. 

I am, Sir, your obedient Servant, 
A READER. 


we 











THE PEAT QUESTION. 
To THE Epitor or Ena@inesRina. 

S1z,— With your permission I shall be as brief as possible 
in referring to some matters mentioned in the correspondence, 
_—— in your last. number on this subject. Mr. 

ernaghan’s figures as to the comparative heating powers of 
ordinary turf and of coal are, no doubt, correct in the propor- 
tion stated, of 19 tons of turf to 10 tons of coal; but some 
new laws of heat will be established if 12 tons of dense turf 
shall be found, simply by virtue of its density, to be equal in 
heating power to 19 tons of the same turf in the ordinary 
a other things, except density, being the same in 

th. 

The Begs! of heat, ton for ton, in each must be 
admitted to be the same, as the composition is the same in 
both, and 19 tons of dense turf simply represent 19 tons of 
ordinary turf in a smaller space, with its original quantity 
of heat not increased or added to, but presented for use in a 
more concen and consequently in a more effective 
condition. It will not evaporate more water, ton for ton, all 
other things, except density, being the — although it may 
do so in a smaller space, or more as convenient than 
would be effected by ordinary turf. If Mr. Kernaghan had 
said that 12 cubic feet of dense turf would do the work of 
19 cubic feet of ordinary turf, the Ats and other condi- 
tions, except density, being the same in both, the economic 
advantages would at once present themselves to your readers, 
but exception must be taken to the statement that 12 tons of 
“ one are equal for heating purposes to 19 tons of the 
other. 

In Southern Germany, where much ordinary turf is used for 
locomotive purposes, in addition to compressed and dense 
turf, the relative heating powers of all, weight for weight, 
are found to be alike, Bg upon an average 1 ton of turf, 
compressed or uncompressed, is there the equivalent of about 
pom cage A of a = of coal? May as to hw by <a of 
working days that may be fairly on. for t 
working, I may observe "hat where the work is dette tp 
in the open air, without sheds, the number of working 
days in most countries in Europe, where peat is made, does 
not much vary from 100 to 110 days. This I can state from 
personal inquiries —_ that point in turf districts of Ger- 
many, France, and Holland. The estimate put forward by 
the rs. Clayton that in Great Britain with sheds the 
work could be carried on every day in the year, except 
Sundays, cannot but prove an unhappy one for any engineer- 
ing man who may charge himself with its reulisation, as 
there is not even allowance made for unavoidable interrup- 
tions, repairs, or renewals, without reference to intervals of 
exceptionally severe weather. Would Mr. under- 
take to carry out such a programme? and if undertaken, would 
he have any reasonable hopes of being able to show an actual 
production, equal to 120 tons of air-dried peat fuel for 

18 days in any one year, upon the estimates offered by 
Messrs. Clayton, and to which Mr. Danchell has so properly 
drawn attention? As Mr. Elesam is referred to in the 
circular of Messrs. Clayton as a very capable engineer and 
authority for the organisation, or advising upon peat under- 
takings, that gentieman will, I am sure, me for. 
taking the liberty of asking these questions; and as the 
object is to arrive at reasonable conclusions, Mr. Elsam wil 
no doubt, be glad to favour your with answers bi 
on purely practical grounds alone. 

Yours respectfully, 
J, M. 0, Mzapows, 
18, Upper Gloucester-street, Dublin. 





Rotive Steet Ratts.—The Philadelphia and Reading Rail- 
road Company has been experimentin successfully with the 
rolling of cast-steel ingots into finished rails. The steel was 
made at the Mid Vale Stéel Works, near Philadelphia 3 it 
was cast into ingots about 9in. square, and furnished to the 
rolling mill to be heated and rolled into,rails of the regular 





1860 by Pfaunmiiller in Mayence, 








ighing 68 lb. ard. The done on 
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STEERING APPARATUS FOR SHIPS OF WAR. 


DESIGNED BY MR. NORMAN SCOTT RUSSELL, ENGINEER, ST. PETERSBURG. 


Fic.i, 








STEERING SHIPS OF WAR. 
To ras Eprror or Exctnesrine. 

Str,—I send yon a tracing of a plan I propose for steering 
ships of war, thinking you may perhaps consider it worthy 
of notice in your paper. 

My proposition is, in short, to place the tiller or yoke under 
the water and connect it through tubes to the steering appa- 
ratus. The advan to be gained by this arrangement 
are complete protection of the tiller from shot ; the tiller or 
ame usually so cramped in ships of war, can be made an 

mgth, and the after part of the vessel need not be conaurel, 
thus lightening the ends and leaving a great weight to be 
disposed in; thickening the armour over the vital parts of 
the ship (the engines, boilers, and guns), or increasing the 
amount of coal to be carried. 

Figs. 1 and 2 show the apparatus applied to a vessel like 
the arch, though in this case the rudder is placed in 
front of the screw. Some poor is lost through the screw 
race not acting on the rudder; but on the other hand, the 
rudder and tiller can be made any size, and the screw, 
placed well clear of the sternpost, is less liable to foul with 
rigging or ropes in action, 

igs. 8 and 4 show it fitted to a vessel like the Peter the 
Great, though it could be fitted in the same way to a vessel 
with a single screw, as the yokes can be made of sufficient 
length to enable the rods to clear the screw blades. 
I am, Sir, your obedient Servant, 
N. Scorr Russsx1, 
Director of Baird’s Iron Works. 
St. Petersburg, April 25, 1873. 


OXIDE DRY BOTTOMS. 
To tras Enitor oy Enorreseine. 

8rz,—For fear the disous ion in your columns on this sub- 
ject should become tedious, { will endeavour in this letter, by 
making no further allusion t» what seemed the unfairness of 
the charge brought by “Cyclops” against the new mode of 
working, and by trying to adhere to the — points in 
which we join issue, to be as brief as possible. 

If I have at all misunderstood the nature of the claims 
“Co * has endeavoured to abolish, my excuse must be, 
that I not the opportunity of hearing Mr. Greener’s 

on the subject, and was quite unaware that he had 
ei described it as a “ meteor,” or stated that there was a 


e qegesebenteney’ of cinder got from these furnaces. 
e have, then, two distinct and totally different questions 


dry v. sand bottoms for reheating, &c. 
ide dry v. fluid cinder bottoms for first heating. 
ief advan claimed for the oxide dry over 
bottom is, the resulting cinder is worth at 
shillings per ton instead of only or four shillings ; 





| as the maximum value acco 











and this, unless as “Cyclops” says, a larger quantity of fuel 
is necessary, or there are other drawbacks, must be a clear 
gain. What evidence does he bring to show that there are 
such drawbacks ? 

None whatever. He satisfies himself by mysteriously 
alluding to “certain qualities” possessed by sand bottoms, 
and by dogmatically asserting his conviction that they will 
never give place to oxide bottoms, which are stated to be 
“ sluggish,” without the least attempt being made to prove 
either the fact or the reason for it. 

So vague are “ Cyclops’”’ remarks on this of the sub- 
ject, in would be difficult » } porter - ? he not give 
certain figures as indicative of the it an ordinary 
furnace, supposed not to be “ sluggish.” He says, “a week's 
ch of a reheating furnace are of a value little short of 
7001. ;” so that if we take puddled bar at 82. per ton only, 
this would give 87} tons of iron charged per furnace. 

Now we produced here, during the last week, for which I 
have a statement from two of these “sluggish” dry oxide 
reheating furnaces, with indifferent specifications, and whilst 
subject to constant interruptions from want of puddled iron, 
205 tons of finished ew: and the quantity of iron charged 
to produce this would be cheap at ay: =) much per furnace, 
g to “ ops.” 

Of this quantity, at least Gne-fifth. (and I challenge 
“Cyclops” to show a more favourable result) would 
absolutely wasted and lost, — oxide cinder for fettling 

urposes ; and this loss, as pud bar, would be worth, at 
east, twice as much as the coal used, even at present famine 
prices. It is, however, impossible to avoid the conclusion 
that “Cyclops” really means to say that the coal used in a 
reheating furnace is worth more than the loss of iron by oxida- 
tion, and, it must be noted, he is here speaking of the “ inap- 
reciable oxidation” in a sand bottom, and not a fluid cinder 
ttom fi . “Com to this” (807.) he says, “the 
oxidation is appreciable indeed,” but he must be joking. 

In comparing a dry with a fluid cinder bottom, the con- 
ditions are entirely changed, and the only point worth dis- 
cussing is, whether the iron loses by oxidation in consequence 
of its being partially submerged in the fluid cinder or not. 

A little fettling, more or less, or $ cwt. of coal to the ton, is 
nothing as compared to this. We may even, perhaps, defer 
for the present a consideration of the merits of the very “ last 
meteor” that has burst, or “ the recip ing action between 
the liquid cinder and the incandescent gases,” in view of this 
still more important point. RS 

“ Cyclops” says he has made experiments as to the relative 
waste of iron by oxidation, as ex to flame on the one 
hand, and to fluid cinder on the other, and he finds that the 
cinder has the best of it. But I suspect that the results of 
such experiments should be accepted with considerable 
caution. They would probably vary to such an extent as to 
be, practically, of but little value. My chemical knowledge 





‘cept, of course, in the shape of tap cinder. 
ol 





Fi 


of the subject is of a somewhat rudimentary character, but 
it is generally understood to be the uncombined or uncon- 
sumed oxygen of the air which finds its way into all fur- 
naces more or less, but in excess in badly constructed or 
badly worked furnaces, that oxidises and wastes the iron. 
It is theoretically, and it may be a possible to bring 
iron up to the welding heat, and keep it there, without any 
loss whatever. But the loss by oxidation in the cinder s 
constant and inevitable, and entirely beyond the furnace- 
man’s control. The question, therefore, is one that can be 
decided by practice only, not by experiments, however care- 
fully conducted. 

ow I never met a mill manager, furnace-man, or say 
one else, with any pretension to practical knowledge of the 
subject, who expressed the smallest doubt on this point. 
If you put the question to a furnace-man, he will point tos 
heated pile being drawn from the furnace, and show how 
the bottom bar, where it has rested in the cinder, has become 
the mere ghost of its former self; the corners are = 
away, the edges rag and thin, and the surface so roug 
and pitted, that if the plate proves a waster it is pretty oy 
to be on the surface that has been subject to the = 
“inappreciable oxidation” of the fluid cinder. More : 
this: if the pile were = - the furnace a Re 4 

i , leave not a wrac u . 

would disappear altogether, The bovey 

tale, and “ Cyclops” has some justice on his side when oe 
taunts me with going in for “homilies ;” but it is at 
better to peat a fact than deny its existence on 1 the 
and unt 1 ds, and it is “Cyclops, and pe 
introducers of oxide dry bottoms, w new 
startling theories. It has, eo, ee an he 

- : i 

that great discoveries are brought ght j that neit 


world is in want of them, and | verily believe 

the “inappreciable oxidation,” nor the idea of Leger | 
heat from cinder tap, would ever have been thought ~ 
it not occurred to “Cyclops” that, as arguments | 

oxide dry process, he could not do without them. ecessitas 
habet legem.” 


non 
Yours, &c., 








Epwarp Hutcurmsos. 
Skerne Iron Works, Darlington, May, 1873. 








. . : in 
Tae Parapsco.—The'Patapsco river is bein droigel " 
order toimprove the entrance from Chesapeake Bay to 


more Harbour. The work is constructed at 4 joint ex 
pense of the city of Baltimore and the General 

of the United States. The channel is to be 77 
Fort McHenry to Gibson’s Island, a distance of © 

and it is to be marked by clusters of piles, upon whith 
a will be shown at night during progress 
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VIENNA EXHIBITION; DIVING DRESS USED IN OBTAINING AMBER. 











CONSTRUCTED BY THE KONIGSBERGER MASCHINENBAU ACTIEN-GESELLSCHAFT VULKAN, KONIGSBERG, EASTERN PRUSSIA. 





—_—— ~ 




















Daw Kénigsberger Maschinenbau Actien-gesellschaft 
an, of Kénigsberg, in Eastern Prussia, exhibits 
ak other things in the pavilion for the Prussian Iron 
an Mining Industry, at the Vienna Exhibition, some in- 
teresting diving apparatus as used on the eastern coast of 
Ge ot obtaining amber. This apparatus, an illustra- 
as which is given ahove, and which received a gold 
2 _ the Moscow Exhibition of last year, is constructed 
; System of MM. Rouxquayrol-Denayroux, some 
tions and improvements having, however, been intro- 
to the yen to give greater safety. The air is transmitted 
mab iver through long india-rubber tubes by means of 
tubes, San nPortable air pump with two cylinders. These 
on, ch are strengthened by spiral wires, conduct the 
pletel regulator carried on the diver’s back. The com- 
mf ‘wer water-tight dress of the diver is connected 
mask, th ~Tubber ring with a copper helmet, or also with 
P nel » alent and mask being provided with strongly 
in =e ows. The helmet is used for works under water 
, which the head of the diver has to. be kept upright (re- 
ships for instance), whilst the mask is adopted 
and examinations on the sea bottom. 


for 








Let 





A great advantage of this arrangement is that the diver 


has always a certain reserve quantity of air in the regu- 
lator, so that a falling off in the supply of air is not con- 
nected with immediate danger or disadvantages for him. 
The supply of air to the diver is regulated by a peculiarly 
constructed valve, by means of which the pressure under 
which the air is supplied corresponds always with the 
depth of the water in which the diver is acting. 

The air coming from the diver is not allowed to mix with 
the fresh supply of air, but escapes to the surface through 
a side-port closed by an india-rubber valve. The diver is 
able to increase or diminish his specific weight by simply 
altering the volume of air between his dress and body, and in 
this manner it isin his power to ascend or descend as he 
likes. The right-hand view of our illustration shows a diver 
equipped with the dress and mask we have described, while 
on the left is a plan showing the various details of the 
equipment, as exhibited by the Vulcan Company. 


JAPANESE SUSPENSION BRIDGE. 

Ws give on pages 846 and 347 of the present number views 
of a suspension bridge erected in the ure grounds of the 
Mikado at Yedo, from the designs of Mr. T. J. Waters, the 
Surveyor-General to the Japanese Government. This bridge, 
which was completed towards the end of last year, hasa 
my interest from its being the first of its class built in 

apan, and from its having been erected by Japanese labour. 
Speaking of it the Ja Weekly Mail says: ‘The brid 
is built over a ravine filled with water which separates t 
Mikado’s palace from his pleasure gardens, and is intended 
solely for his own personal use, and that of his immediate 
attendants. It had. its origin in a somewhat fortuitous 
manner. The Mikado had for some time desired to have a 
bridge at this spot in order to avoid a long détour round the 
h of the ravine, and the Japanese had themselves at- 
tempted to build one of the ordinary bridges in use in this 
country. tren Ape to the great depth of the ravine 
and attendant difficulties, they found it impossible to 
carry out 'the work, and in May last Mr. Waters was applied 
to. ' He at once saw that only a suspension bridge could be 
built at such a spot, and notwithstanding the inexperience 
of the Japanese, he u the work—with what success 
we have already noted. 














“ The length of Re tethoe 284 ft., the width 17 ft., and 
the height from the water 60 ft. It is supported at each end 
by two red brick columns, 64 ft. high from the foundat' 
cables —_ of oe iron, attached in the us' 
manner to i suspension 
The hand rail is of thin wire , ornamen 
santhemums and kiri (the 
— a yenited bore ght coon Bog we 
end are uni a t iron bar, bearin; ums 
ante tn eg The anchors a eaa fe 3 
the bridge been fairly tested with a rolling load of 20 
tons.” 

The Mikado, We took great interest in the con- 
struction of the bridge, and frequently examined it while in 
progress. The structure is altogether a very successful ove, 
and Mr. Waters may fairly be congratulated on having 
turned the native resources and labour to so good an account. 





IRON AND STEEL INSTITUTE. 
PresipentiaL Apprzss oF Mz I. Lowrutan Batt. 
Delivered April 29, 1873. 

(Continued from Page 318.) 

Tux extent to which the a (carbonic oxide) can 
take up oxygen, offers an impassable barrier to ge 


the fuel in the furnace beyond a certain 
this precise minimum point is, may be a subject of some 
doubt, but in my opinion we are very close u it when 


we are using about 21 cwt. of Durham coke in smelting a 
ton of foundry iron from the usual run of Cleveland ore. 
When it is stated that in practice we often come within 
5 per cent. of this theoretical quantity, the ironmasters of 
this country cannot be justly accused with wasting fuel, at 
all events in the blast furnace. On the other hand, I appre- 
hend that we, in common with our friends in Germany, 
France, and elsewhere, are not sufficiently mindful of 
heat capable of being afforded by our waste gases. This 
arises chiefly from the unnecessarily bigh temperature at which 
as a rule, the products’ of their combustion are ted 
to escape into the atmosphere,'and might, in a great 
be sup ‘by the use of apparatus of i power. 
Of course, this is a question to be’ decided upon commercial 
considerations alone, for if the additional size of boilers or 
other. a tus, in connexion with our smelting establish- 
ments, inyolyed a greater money value in interest and re- 
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pairs than the saving of fuel was worth, we must be content 
to suffer the waste. At the same time it must be remem- 
bered that the relation between the saving and its cost isa 
very fluctuating one, and that which was impracticable, com- 
mercially speaking, with coal at one price, mes impera- 
tively necessary when its value is quadrupled, as has happened 


very recently. : 

“The proper fuel of the blast furnace is coke, and it is eas 
to prove that the act of coking, as it is usually performed, 
entails a great sacrifice of heat. This is due to the combus- 
tion of about one-half the volatile constituents of coal being 
sufficient to effect the expulsion of the whole. In the county 
of Durham, we are now beginning to follow the example set 
us by the Belgian ironmasters by using the surplus of heat 
as a motive power, which with usis applied to the general 
purposes of the colliery. 

The use of raw coal in the blast furnace involves the ex- 
penditure of a certain quantity of additional fuel in order to 
gasify the hydrocarbons, but this loss Mr. Ferrie has suc- 
ceeded in rendering unnecessary by his so-called self-coking 
furnace, which has been described and discussed in our trans- 
actions. 

With the less important exception of the heat obtained 
by burning the escaping gases of the blast furnace, in which 
there arises an admitted waste, it seems as if we are justified 
in believing that the smelting process is rym carried on in 
England with almost as mt amount of fuel as theory in- 
dicates to be ible. When, however, we leave this de- 
partment of the ironmaker’s art, and enter that devoted to 
the manufacture of the metal in its malleable form, we have 
no altertiative but to concede that, in this country, as well 
as in every iron-producing community, a great waste of heat 
is very apparent. The conversion of pig into wrought iron 
may be said to be exclusively performed in the reverberatory 
furovace, as the only one which hitherto has been capable of 
doing the required duty. In this small structure a small 
quantity of material is ex d at one time, with a view to 
avoid waste of metal, and the consequence is an immense 
waste of heat, which makes its escape up the chimney, as 
well as by great dispersion from radiation and convexion 
from the thin walls of the furnace. So great is the loss 
from these causes, that Professor Krans, of Louvain, esti- 
mates that in an ordinary mill furnace the irom does not 
absorb more than 7 per cent. of the heat emitted by the coal 
employed. True, it is the plan, originally a French one, I 
believe, of raising steam by heat, formerly carried off by the 
chimneys of our forges and mills, has been extensively in- 
troduced into this country. Even then, according to some 
recent trials I have had made, the loss is nearly 30 per cent. 
of that due to the fuel consumed, which is about three times 
the quantity required for determining the draught of the 
chimney itself. 

When the products of combustion from a reverberatory 
furnace of the ordinary type enter direct into the flue, the 
heat conveyed away is probably not under double that which 
is lost when they are utilised for steam purposes, i, ¢., 60 per 
cent. of the calorific power of the fuel is wasted from this 
cause. Mr. Siemens avoids, in a very great measure, this 
loss by the use of his so-called regenerative system, in which 
the gases are cooled down to about 400 deg. Fahr., instead 
of escaping at about 2000 deg. In order to re-convey this 
heat into the furnace, the fuel is employed in the form of 
gas, which, along with the air required for its combustion, 
arrive at the working bed at a very high temperature, where 
they unite under very favourable conditions, The use, how- 
ever, of the coal in a gaseous form involves a loss of about 
80 per cent. of its heating power, but such is the advanta 
derived from the regenerators that the effective duty ob- 
tained from a Siemens furnace is, according to M. Was, 
more than twice that afforded by one of the old form. 

When a moderately high temperature only is required, 
and the waste heat can be profitably employed as a source 
of steam, it is not clear that there is any gain in using Mr. 
Siemens’ more complicated apparatus, but the great value 
of the invention consists in the ivtense heat it enables us to 
command, in the cleanness of its flame, and the readiness 
with which the nature of the flame can be altered by the 
admission of a greater or less relative quantity of inflam- 
mable gas. These last-mentioned peculiarities are probably 
destined to raise this furnace to a position of great import- 
ance in iron metallurgy, as I shall shortly have occasion to 
show. 

In the year 1856 there was read, at the Cheltenham meet- 
ing of the British Association, a paper which, during the 
late fabulous prices of coal, would have been received with 
peculiar interest by the iron trade. The title it bore was, 
‘On the Manufacture of Iron and Steel without Fuel.” It 
is difficult to say whether science or art was more perplexed 
at this announcement by your late president. The ormer 
appears to have thought it prudent to remain silent, at all 
events in the T’ransactions of the British Association, for all 
the notice there bestowed on Mr. Bessemer’s discovery is 
the bare mention of the title of his communication. Art 
was less reticent, for | remember the ridicule with which the 

roposal was received because the proposal, as you know, 
involved the keeping a mass of malleable iron ii uid, the 
heat being obtained by blowing cold air through molten pig. 
They who were incredulous overlooked a fact they must have 
observed many times in the ordinary refinery, in which, 
towards the end of the operation, an intense temperature is 
maintained by the action of the blast on the metal, and this 
increment of heat is inde ent of the coke used in the 
process. Correct.as Mr. mer's title of his invention 
may be in ordinary language, it is certainly not so from a 
scientific point of view, the fuel in reality consisting of the 
carbon, silicon, and about 10 per cent. of the iron under 
treatment. If men of science hesitated to pronounce on the 
merits of the invention at the time, they and we were equally 
in the dark as to the cause of failure in Mr. Bessemer’s first 
attempts, Dr. Abel analysed some iron made by this 
method from a very pure kind of pig, and I will venture to 
say, except in the laboratory, a purer, or as pure a specimen 
of the metal never was heard of It contained only a minute 





trace of carbon, no silicon, a mere trace é er and 
manganese, and only .02 per cent. of o ur. Neverthe- 
less, the wrought iron, as well as the steel made according 
to Mr. Bessemer’s original plan, were simply worthless. In 
this difficulty a ray of scientific truth, brought to light 100 
years before, came to the rescue. Ber, nn was one of the 
earliest philosophers who discarded theory, and intro- 
duced into chemistry that —_— of analysis which is the 
indispensable antecedent of scientific system. This Swedish 
ex had ascertained the existence of manganese in 
theiron of that country, and connected its presence with 
suitability for steel or My friend, the late Josiah 
Marshall Heath, was led, I understand, in consequence, to 
try the effect of introducing this metal into ordinary cast 
steel with the most useful results. in? 

In smelting certain German ores containing manganese 
there had been produced for many years a certain variety of 
iron known as spiegeleisen, which contains a varying quan- 
tity of the former metal. Mr. Robert Forester Mushet con- 
ceived that the addition of this substance into the Bessemer 
converter might remove the defects of steel made by the new 
process for the same reasons that Heath's addition of man- 

anese had been serviceable in the steel pot. In this hope 
fre was not disappointed, and by this simple but important 
modification of Mr. Bessemer’s original idea, we now have 
400,000 tons annually produced in this country of Bessemer 
steel or iron, for it is difficult to say to which division it 
properly belon Notwithstandi is, and notwithstand- 
ing the possibility of other methods fter contesting with 
it its present position of supremacy, no one can hesitate to 
admit that ay Bessemer’s invention constituted, and will 
continue to constitute a most important era in the history of 
the iron trade, both as regards the ingenuity of the apparatus 
employed, and as regards the op nity it has afforded the 
world, for the first time of applying cheap steel in cases 
where iron had hitherto been exclusively made use of. 

Up to the period of Mr. Bessemer’s invention, the quantity 
of malleable iron which had been seen simultaneously in a 
liquid state was extremely small. As a mere scientific fact, 
the announcement that 5 tons of this substance could be 
melted under such extraordinary conditions as he described, 
was one well caleulated to excite feelings of the utmost sur- 
prise ; = oe been no other method discovered 
commanding the necessary temperature on a large an 
economical scale, the Bessemer converter must have re- 
mained the only means of procuring cast steel at a cheap 
rate. This faculty, however, is now Sivided with the Siemens 
furnace, and for some years past this form of apparatus has 
been employed in the so-called Siemens-Martin process, con- 
sisting of melting a mixture of pig and wrought iron together 
in such proportions as to form steel or steel-grained iron. 
This mode of manufacture, however, has the inconvenience 
of requiring the partial intervention of the puddling process, 
— is costly, and is entirely avoided by Mr. Bessemer’s 
plan. 

More recently, at the Siemens Steel Works at Landore, the 
regenerative furnace has been put in requisition to produce 
steel by a remarkably simple mode of procedure, indicated 
160 years by Reaumur, and. subsequently, by Hassen- 
fratz and others. iron of suitable quality is fused in the 
furnace itself, and, w: at an intense temperature, iron ore 
of the purer descriptions of oxidesisadded. A reaction takes 
place by which the pig iron loses its silicon and carbon, and 
the ore its oxy the iron from both remaining in the 
metallic form. us, that which is lost in weight by the 
former, is compensated for by the iron supplied by the oxide; 
in other words, steel is obtained equal to the weight of pi 
iron used. To the melted wrought iron spiegel is added, an 
the product run out into ingots, which are treated for sub- 
sequent stages of manufacture in the usual way, i.e., ham- 
mered, and then rolled into rails, &c. The fuel consumed, I 
am informed, does not exceed that employed for driving the 
machinery, melting the pig, and keeping the converters hot 
in the Bessemer process. 

Admirably as the blast furnace performs its work, in re- 
_— to avoiding unnecessary waste of fuel, keeping in view 
the nature of the operation, and admirably as it discharges 
the duty, economically speaking, of separating the earthy 
impurities of the ore from the metal, there are doubtless 
certain disadvantages connected with the present mode of 
smelting iron. If an atmosphere of gas of a highly reducing 
nature has to be maintained in the interior of the blast fur- 
nace, and I am correct in supposing that this is only to be 
commanded by permitting about two-thirds of the carbon 
burnt to escape as carbonic oxide, we are compelled to sub- 
mit to a sacrifice of 47 per cent. of the calorific power of the 
fuel actually consumed at the tuyeres. Again, the tempera- 
ture which is produced near the hearth when the pig iron 
and slag are liquified is so intense that silica and the earthy 
phosphates are deoxidised, and the resulting silicon and 
phosphorus, along with sulphur and occasionally other in- 
gredients, are incorporated with and injure the metal. The 
presence of these substances in the pig can of course be 
avoided by using materials free from them, but in the pro- 
duct of the blast furnace there is one inevitable ingredient, 
viz., carbon. This element is dissolved in the iron at the 
high heat which prevails near the tuyeres, and when 
wrought iron has to be obtained it has to be got rid of b 
the laborious operation at the puddling furnace. As is we 
known, the mere reduction of the iron oxide requires no very 
extraordinary elevation of temperature. 

To avoid the evil consequences which appear inseparable 
from the process of smelting as at present conducted, Mr. 
Siemens has lately described a method of obtaining wrought 
iron direct, by exposing the ore with coal in a revolving 
furnace heated by his regenerative system. The heat is kept 
at such a point that neither carbon, phosphorus, silicon, nor 
other impurities, he alleges, aré to be detected in the iron 
obtained. The difficulties to be apprehended in this system 
are that, in burning the fuel so as to command an approach 
to its full calorific effect, there may be re-oxidation of the 
reduced iron by carbonic acid, at even the lower temperature 
to which it is exposed. ly, there is the inconvenience, 





if poorer ores are used, of dealing in a comparati 

piece of apparatus with a large uantity of eg eee 
apt to dissolve any unreduced oxide. It is not my intention, 
however, to anticipate the discussion which will arise on the 
paper on the subject, which Mr. Siemens has kind! 
mised to read at the meeting. It may appear ineredible thet 
4 say og which was extinguished by the blast 

when the latter was a very puny instrument comparative} 
should be raised from the dead as it were, and inflict 3 
mortal blow on the reputation of an antagonist, which, in 
the mean time, has made such immense strides in general 
efficiency. Let it not, however, be taken for ted that 
that there is necessarily any sound argument in such 
mises, because experience constantly teaches us that far less 
variations than those which obtain between the Catalan fur. 
nace and Mr. Siemens’ proposal may make all the difference 
between success and — . 

Mr. Siemens attaches much importance to this 
procuring malleable iron, obtained, he expects, “oy a 
than pig; because by means of it, steel can be made with a 
less quantity of the ig iron than when the carbon, 
&c., of the latteris removed by iron ore. 

(To be continued.) 


NOTES FROM THE NORTH, 

Guaseow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market continued 
Ey steady at the end of last week, the price fluctuating 
twixt 113s. and 114s. The opening price on Monday 
was 114s., and business was done down to 112s. 6d., closing 
at 113s. Yesterday several transactions took place at from 
113s. 3d. to 114s., and down again to 113s. 6d., advancing 
during the afternoon to 114s. 3d., with buyers remaining un. 
supplied. The shipping returns are fair, and the deliveries 
ex store very large, but prices have not advanced this 
week as was ex ,» on account of the uncertain state of 

the money market : 
No.1. No.3, 


s dads. 6. 
115 0-1176 116-0 
a. da 6 a 
135 0 1176 
137 6 1176 
135 0 1160 
1240 1160 
1400 1160 
1400 1170 
1250 1176 
117 6 1150 
1160 1150 
1380 — 
135 0 1176 
1250 1150 
151. 








G.m.b. at Glasgow 


Gartsherrie 

Coltness 

Summerlee 

Carnbroe 

Langloan ” ie 

Calder, at Port Dundas 
Glengarnock, at Ardrossan 
Eglinton ” 
Dalmellington ‘ eee 
Carron, at Grangemouth, selected 
Shotts, at Leith ... ‘an bee 
Kinnell, at Bo'ness ob eco 

* (The above all deliverab 
Bar Iron ... os . 


le alongside.) 
141, to 


Wail rods 10. cco = ond wre ws 141. 
Last week’s deliveries from the public stores amounted to 
4143 tons, and the shipments were 14,09) tons, as against 
25,878 tons in the corresponding week last year. The market 
was firm at the opening this morning, and business was 
done at 114s. 6d. to 114s. 9d. prompt cash ; in the afternoon 
the market was steady with business done at 115s, cash, 
closing buyers at 115s. 3d., sellers 116s. 6d. prompt. 


The Sutherland Coalfield.—A telegram came to Glasgow 
yesterday saying that coal has at last been struck at Brora, 
on the Sutherland estate, a seam of 34 ft. in thickness having 
been discovered by Richard Brickley, one of the sinkers, at 
a depth of 250 ft. from the surface. Since this a considerable 
qu ntity has been brought up and the quality is all that can 
be desired. There is still, however, a good deal of rubbish 
to be removed before free access to the seam can be obtains 
but in the mean time all the coals necessary for consumption 
at the works can be easily obtained, hough it is not e 
that the public will be served for some time. 


Royal Scottish Society of Arts.—This society met on Mon- 
day night, Mr. ‘Phomas Ivory, president, in the chair, Mr. 
George Glen read a paper on “Improved Tramway Cars. 
After the reading of Mr. Glen’s paper, several members 
made observations upon it, chiefly with the view of having 
the invention explained in its details. The Rev. Mr. Brodie 
read a paper on “ The Origin and Growth of Peat,” in con- 
cluding which he said that in his researches he had found 
some properties in peat which he throught might render it 
valuable in other be than as an article of fuel. If an 
enterprising and intelligent company were prepared to —_ 
him, he was persuaded that his discoveries would prove © 
great public utility. The discussion on Mr. Brodie's paper 
was adjourned. 


Honour toa Clyde Shipbuilder—Mr. Alexander Stephen, 
the well-known Clyde shipbuilder, has received an imperia 
letter informing him that His Majesty the Emperor of Bi . 
has appointed him a Knight Officer of his Imperial Order « 
the Rose. When his Brazilian Majesty visited Gagor 
1870 the inspected the extensive works of Messrs. Abaei 
Stephen and Sons, and saw a large vessel launched w 
was intended for a new line then being established between 
New York and Brazil. 


Peat Fuel.—Two companies for the manufacture of com 
ressed peat are now launched in Dumfries. The naa 
eat Company has issued a prospectus, capital 50,00! x Ft 

22. shares, ps | will commence operations on Dumfriesh' ilar 
mosses. The South of Scotland Company, with « amt, 
capital, gives out shares at 107. each, and will begie . 
manufacture of compressed ny on Kirkeonnell 0 peat 
the Stewartry of Kirkeudbright. It is estimated 

fuel will be sold at about 9s. or 10s. a ton. 

New Rail between Bathgate and West Calder.—Oper® 
tions have — commenced which have for their ane the 
construction of a much eT line of railway = 
Bat and West Calder, of which places now 
very bi h in connexion with the mineral oil trade. 
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siaagow Harbour Works.— At the ordinary monthly 
‘ae of the Clyde Trust, which has held on the 7th inst., 
uarterly report by Mr. Deas was submitted on the works 
as are in hand for improving the navigation of the 
Clyde, and extending the harbour accommodation at 
yee During the past quarter the dredging in the 
oe and river amounted to 162,112 cubic yards. Twelve 
of boulders were lifted from the new ged ground at 
Yorkhill. Plantation Quay and Shed are now completed, and 


i Extension is proceeding with considerable 
Pianaton re Biobeross Docks contract has made a good 
uy : , and 1770 lineal yards of tramway have now 


= jaid on the south side of the harbour, and by means of it 
access can be had to the harbour by all the railway systems of 
the kingdom. A great deal of work is cut out for the current 
uarter, including the erection of a 50-ton crane of the south 
ae of "the harbour, and the construction of a seat for a 
Seton crane at the Stobcross Docks. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

The Strike of Sheffield File Grinders.—This dispute, which 

‘inated on the 8rd instant, when the notices of the unionist 
file grinders expired for an advance of 15 per cent., became 
more general on Saturday last. Asub-committee of the File 
Manufacturers’ Association having been appointed to con- 
sider the matter, it decided to offer the men an advance of 
10 per cent. on present statement for all sizes up to 16in., 
sod that 2s. per trough per week above the usual one-third 
be allowed to the person finding the tools. The men are un- 
derstood to insist upon their demand. 


Price of Coal at Barnsley.—On Monday several of the 
colliers in the Barnsley district issued circulars announcing a 
reduction ot 2s. per ton in the price of house coal and seconds, 
and 1s. per ton onslack. One colliery (Bloomhouse, Darton) 
has lowered its quotations 5s. per ton, but house coal yet 
averages 16s. per ton in the district. 


Strikes of Colliers.—The men employed at Earl Fitz- 
villiams’ Low Stubbin Colliery, near Rotherham, numbering 
about 400, has struck on account of the quality of coal sup- 
plied gratuitously to them. There is some talk of their being 
ejected from the cottages they are allowed to occupy. The 
men at Holmes pit also “played” a day_or two last week 
owing to a misunderstanding. 


Messrs. Rhodes and Sons’ New Colliery, Dronfield.—This 
undertaking, which is one of the most important of those 
recently projected, is beginning to assume an almost finished 
ar. The drawing — drums, &c., have been put into 
position and trial headings have been driven, demonstrating 
the fact that the seam is of good quality and of remunerative 
thickness. Forty coke ovens have been erected near the pit 
head, some of which are already in use, and others will follow. 
The screens are available for loading into trucks on the new 
branch line from the Midland Railway. The engines, &c., 
vere alluded to in these notes some time ago. 


New Storage Reservoir of the Rotherham Water Works.— 
The new storage reservoir at Ulley Brook, intended for the 
supply of the town of Rotherham, has been in construction 
ince 1871 from the plans of Messrs. Lawson and Mansergh, 
of Westminster. Its site ison the Ulley Brook, near Pack- 
man’s Bridge on the Aughton-road, and where there is a 
mtural bifurcation caused by its junction with the Morthen 
brook. The main portion of the work of the contractors, 
Messrs. Logan and Hemingway, has been in the construction 
ofthe embankment. This was estimated to cost 14,0002., but 
from one or other cause—the increased price of labour, and 
‘difficulty experienced in getting a proper and sure founda- 
tion for the puddle trench—that sum has been augmented 
‘o not less than 35,0007. The embankment is 250 yards in 

ugth, 120 yards wide at its base, and 52 ft. in perpendicular 
height to the old ground surface. ‘the whole area of the 
Teervoir is about 45 acres, to secure which an old road has 
had to be diverted and a new one cut, which has been carried 
oa viaduct of four brick arches each of 46 ft. span resting 
masonry abutments. There are the usual flood channels, 
and bye-washes and inside the northern end of the embank- 
ment is placed acast iron valve shatt, The culvert to this is 
a of two 15-in. pipes laid in a 4 ft. 6 in. tunnel in 
te rock to the filter beds. When filled the reservoir will 

of @ capacity equal to 160,000,000 gallons. 








NOTES FROM THE SOUTH-WEST. 


oo at the Bute Docks.—The whole of the drivers and 
tw in the employment of the Bute Trustees struck 
rod or an advance of 20 per cent. in their wages. The 
made them an offer of 10 per cent., but this they 
cane . accept. The result of the strike was that a large 
on with —— in the East Bute Dock were unable to pro- 
joading. On Saturday the strike was adjusted, 
men obtaining a concession. 


Em — Monmouth Railway.—On Saturday the directors 
0 — Monmouth Railway made a trial trip over 
The line e. The trip was in every respect satisfactory. 
ager through some of the finest scenery for which 
Y of Monmouth is pre-eminent, and doubtless it will 


Pa valuable acquisiti i ; 
ths - “ ion to tourists. The formal opening 


4 , 
Nerigaen'%Y Dispute-—The Somersetshire Coal Canal 
Relient x mpany having brought an action against the 
to an all orth Somerset Railway Company, in reference 
Midsomer “¥ imperfectly-laid tramway in Radstock and 
that » orton, Vice-Chancellor Wickens has arranged 
report. shall be appointed to see the tramway and 


jeanybeeed New Railway 


.—A new line of railway is pro- 
and the South-Eastern systems to 





Portsmouth and Southampton. By this proposal the South- 
Eastern and other southern systems will, it is affirmed, be 
more directly connected with Southampton, Portsmouth, and 
the Isle of Wight. The cost of the sixty miles of railway re- 
~— to be constructed, as estimated by the engineer, Mr. 
amilton Fulton, is 750,0007., so that a weekly receipt of 
241. per mile would give, after deducting 50 per cent. for 
working expenses, 5 per cent. per annum on the capital. 


Abercarne.—At a recent en of the steam-coal colliers, 
it was unanimously resolved to for an advance of 20 per 
cent. on the present rate of wages, and a notice to that effect 
was posted up at the colliery. Mr. Pond, the manager, on 
communicating with Mr. Abraham Darby, was instructed to 
offer 10 per cent., which has been accepted by the men, the 
advance to take place on the 18th inst. 


Taff Vale Railway.—On Friday, the House of Lords gave 
ae gee in the case of the Marquis of Bute v. The Taff 

ale Railway Company. The judgment was in favour of 
the company. The announcement was received by the large 
body of proprietors in Bristol with great satisfaction, as it 
considerably improves their position. 

Llanelly Collieries.—The workmen employed in the an- 
thracite collieries, at Llanelly, have given notice for.an ad- 
vance of 15 per cent. in their wages. 


A New Colliery.—The ceremony of cutting the first sod of 
a new colliery to be opened at Blackwood, was performed 
yesterday week. It is intended to supply the place of the 
old Tirphilken Colliery, worked by the Powell Duffryn Com- 
pany, which it is expected, will be exhausted in the course of 
three years. 


Welsh Railway Traffic.—There has been a substantial ad- 
vance of traffic (about 15,0007.) this half year, on the Taff 
Vale Railway. The receipts of the Monmouthshire have, 
however, fallen off to the extent of ahout 50007, 


Government Inspection of Mines.—Mr. T. Gray, of Under- 
hill House, Taibach, eldest son of Mr. W. Gray, the manager 
of the Morfa Collieries, has been appointed a sub-inspector of 
mines. 


Ebbw Vale Steel, Coal, and Iron Company.—The manage- 
ment of this company is about to experience sundry important 
changes. Mr. A. Darby, who has been managing director 
from the establishment of the company, retires, as does Mr. 
Groves, the secretary. The chief officers of the company are 
also to be removed from London to Manchester in conse- 

uence of the principal directors residing in the North of 

ngland. Mr. Alderman Curtis, the chairman, is expected 
to succeed Mr. Darby as managing director. We shall see 
whether the new broomssweep cleaner than the old, that is, 
whether they turn out better dividends. 


_ 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppizsBrovenr, Wednesday. 


The Cleveland Iron Trade.— Yesterday there was a 
attendance on ’Change at Middlesbrough, although many 
gentlemen were absent on account of their having arranged 
to attend the funeral of the Earl of Zetland at Marske. 
Very little business was done yesterday. Prices, however, 
continued unaltered. People who could obtain No. 3 
promptly did not object to pay 120s. per ton. For many 
weeks past buyers have been exceedingly cautious in giving 
out orders, and have been content to limit themselves to 
meeting bare necessity. The monetary news from the Con- 
tinent has had a tendency to increase, if possible, the cautious- 
ness of buyers. Inthe manufactured iron trade very little 
is being done. Old contracts keep the works pretty well 
employed, but orders are extremely scarce. Even the rail 
trade is feeling that orders come slowly to hand. The bar- 
iron trade is quiet, very few orders having been taken lately 


The Cleveland Miners and their Wuges.—The first step to 
open war between the Cleveland mineowners and the miners 
has been taken by the latter. As we stated last week the 
masters declined to give the men another advance of 2d. per 
ton. The men, believing that they can force the masters to 
concede the advance, have begun to restrict the production of 
ironstone. We are informed that if the system of restriction 
is continued the masters will seriously consider the advisa- 
bility of closing the mines entirely. Of course the adoption 
of such a step would simply paralyse the whole of the iron 
industries of the North of England and throw out of employ- 
ment many thousands of men. Already the blast furnace 
owners are being very much inconvenienced by the scanty 
supply of ironstone. 


The Strike at the Limestone Quarries.—Nothing further 
has been done towards settling the strike of the limestone 
quarrymen in the Weardale district. The men say they will 
not, on any account, return to work unless the masters con- 
cede the demands they made before leaving their employ- 
ment. 


Engineering and Shipbuilding.—It cannot be said that 
there are a great many orders for the engineering and ship- 
building trades in the market at present, but with the con- 
tracts in hand those branches of industry are in a satisfactory 
state. The high prices prevent people giving out orders for 
ships, engines, and bridges, and until there is a reduction in 
quotations orders will certainly not be abundant. It is a 

revailing opinion that the iron trade has now reached the 
height of prosperity, and will soon decline. 

The Coal and Coke Trades.—There is a much better supply 
of coal and coke, and prices are easier. 

The Strike at Hopkins, Gilkes, and Co.'s Works.—The 
ironmoulders of Messrs. Hopkins, Gilkes, and Co., engineers, 
Middlesbrough, are still on strike. The firm are, however, 
endeavouring to obtain men from other districts, They have 





succeeded in getting some moulders. 
q 


good | Grand Trunk 





FOREIGN AND COLONIAL NOTES. 


Surveys of New Zealand.—The Government of New Zea- 
-_ has invited ‘ ae age s of each province of that 
colony to meet at Wellington for t urpose of discussing 
pe best means of improving the quel surveys of the 
colony. 


Canadian Pacific Railway.—In the Canadian House of 
Commons a few days since, Sir John A. Macdonald said he 
had not yet received the report of the engineer-in-chief of the 
Canadian Pacific Railway survey, and, therefore, he could 
give no information as to the route which would be followed. 

‘he Canadian Government, Sir John added, hoped shortly 
to receive such information from the engineer-in-chief as 
would enable them to arrive at some conclusion as to the line. 


Monte Video Harbour Improvements.—Mr. Elliott (repre™ 
senting Messrs. Clark and Punchard, of London), has been 
appointed engineer-in-chief of the Monte Videan Harbour 
Improvement Company. A large quantity of matériel has 
arrived at Monte Video for the yrepesse of the work, and it 
is expected that the operation of dredging the bay will be 
commenced forthwith. Immediate steps will also be tak 
for the erection of a new Customs House of Monte Video. 


Argentine Steam Navigation.—A company formed for the 
navigation of the Rio Verinejo has sent to England for two 
small steamers. 


Ferryboat for the Great Western of Canada.—It appears 
that a contract for a new car ferryboat for the use of the 
Great Western Railway Company of Canada, at Windsor, 
has been awarded to Messrs. Jenkins, of that place, the 
amount of the contract being 710,000 dols. The engines, 
which are being built in Montreal, will cost 110,000 dols. 


The Buffalo Bridge.—The great bridge which the Grand 
Trunk Railway Company of Canada is prosecuting at Buffalo 
has stood the winter well. It is expected that the brid 
will be ready for traffic by the end of August at latest. It 
may — be opened in July, should circumstances be fa- 
vourable. 


A Mole for Buenos Ayres.—Messrs. Lacrosse are stated to 
have obtained a from the Argentine Government 
for the construction of a mole at Buenos Ayres, with bonded 
warehouses attached. The enterprise, if carried out, will 
involve, of course, a large expenditure. 


Railways in New South Wales.—The material prosperity 
of New South Wales is reflected in the fact that the Parlia- 
ment of that colony, before its recent prorogation, appro- 
priated a further sum for railway extension purposes. 


Trade of Montreal.—The value of the imports effected at 
Montreal in 1872 is estimated at 45,675,016 dols., as com- 
pared with 35,504,334 dols. in 1871. The value of the ex- 
ports from Montreal in 1872 was 17,081,771 dols., as com- 
pared with 19,183,519 dols. in 1871. The revenue of the 
port of Montreal in 1872 was 226,085 dols., as compared 
with 198,691 dols. in 1871, 


Steel Rails for the Grand Trunk.—The directors of the 
ilway of Canada have purchased a sufficient 
quantity of steel rails from a manufacturer in Chicago to 
renew and maintain the line from Sarnia to Detroit. The 
rails thus purchased cost the Grand Trunk 211. per ton. 


Mr. at B Ayres.—Mr. Moore, C.E., who 
has been acting as Mr. Bateman’s representative at Buenos 
Ayres, has addressed a communication to the Finance 
Minister of the Argentine Republic, from which it would 
appear that there will be less dredging to do than was antici- 

ated in making a proposed deep water channel in the port. 
‘he tosca difficulty is now pronounced to be to a very great 
extent—if not entirely—imaginary. 

Central Railroad of New Jersey.—This concern has now 
227 locomotives, of which 219 burn hard coal, and 8 burn 
wood. During the past year 26 new engines were added to 
the equipment. The aggregate weight of coal carried over 
the central division in 1872 was 2,228,217 tons, as compared 
with 1,877,064 tons in 1871. 


Coal in France.—The quantity of coal carried over the 
Paris, Lyons, and Mediterranean Railway last year was 
3,117,000 tons. In 1871 the corresponding total did not ex- 
ceed 2,408,060 tons; but.1871, it will be remembered, was a 
year to some extent of revolution and disorder. 


American Travel —The various Transatlantic steam lines 
are stated to have made arrangements for carrying nearly 
22,000 cabin passengers to Europe during May, June, and 
July, while the steerages will accommodate at least as many 
more. The movement of Americans to Europe this summer 
will thus acquire a greater volume than in any previous 
season. 

French Railway Working Charges.—The greatly in- 
creased price of coal involved an extra charge to the Paris, 
Lyons, and Mediterranean Railway Company last year of no 
less than 66,0007. It was also necessary to expend a much 
larger sum than usual upon the rolling stock in 1872, the 
stock having been “let down” during the Franco-German 
war, while it was overworked on the return of peace. 


Mineral Wealth of Pennsylvania.—lIt appears that the 
value of the products obtained by mining in Pennsylvania, 
in 1870, amounted to 76,208,390 dols., or about half the en- 
tire value of the mineral resources brought to light in the 
United States in the same period. ‘The value of the coal 
produced in Pennsylvania, in 1870, was 62,500,000 dols. 
Crude petroleum was raised in the same year to the aggre- 
gate value of upwards of 18,000,000 dols., andiron ore to the 
value of nearly 4,000,000 dols. 


Paris Omnibus Company.—The revenue of this company 
from all sources in 1872 was 889,7801. The expenditure of 
the year, including obligation interest, amounted to 849,2081. 
Out of the balance the shareholders receive a dividend at the 
rate of 6 per cent. per annum, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American con- 
nexion, we have found it necessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mz. Gzorncz Epwarp Harpine, C.E., 
of 52, Broadway, New York, who is our accredited re- 

ative. 

In answer to numerous inquiries, Mz. CHARLES GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
free, for the sum of 11. 148. 8d. ($8.82, gold) annum, 
_ in advance. Subscriptions for this Journal (de- 

; st free) will also be received by Mz. Harvine, 
at the New York office above mentioned, at the rate of 
$9.30 present currency. 











NOTICES OF MEETINGS. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 20th, at 
8PM. 1. Discussion “On the Delta of the Danube.” 2, Time 
—-, On Modern Locomotives, designed with a view to 
. Durability, and Facility of Repair,” by Mr. John Rawlin- 

son, M. Inst, C.E. 

METEOROLOGICAL SOCIETY.—Wednesday, the 2lst of May, at 
7 Pm., at the Institution of Civil Engineers, the adjourned discus- 
sion on the following questions, from “ The Report of the Pro- 
ceedings of the Meteorological Conference at Leipzig,” will be 
resumed :—No. 18, Can Uniform Times of Observation be intro- 
duced for the Normal Observations ?—No. 20, Division of the 
Year for the Calculation of Mean Results. No. 26. Regulations 
to be adopted for Carrying out the Recommendations of a Con- 
— dyweg Lae will be read:—“On Land and Sea 

zes,” by John Knox Laughton, M.A., F.R.A.S. “ Notes ona 
Double Rainbow observed at Kirkwall,” by R. H. Scott, M.A,, 
FRS. “On some Results of Temperature Observations at Dur- 
ham,” by J. J. Plummer. 
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We publish with the present number two Two-page Sheets, 
the one being an engraving of the Ciapeted Oscillat- 
I a of the Egyptian Government Steamshi; 

ayoume,” and the other showing a Section and Side 

Elevation of the Grand Entrance of the Vienna Ezhibi- 

tion. The description of the engines of the “ Fayoume” 
will be found on page 888 of the present issue. 








Vierxa Uxtversat ExHrsrti0n.—We beg to announce 
that to Sacilitate communication with Lehibitors we 
have established a Special Office Sor this Journal at 
a, 129, Vienna. This office is situated close to 

Western Entrance of the Exhibition. 


ENGINEERING. 


FRIDAY, MAY 16, 1873. 


QS 


THE CONTROL OF FLOODS. 
inundee vention of the submergence of land by 
Po ate, from overcharged rivers, and the drain- 
that hes marshes and submerged land of the water 
; been allowed to accumulate over it, are 
sted engineering problems that appear at first 

Present but little difficulty. Their theo- 




















retical solution, when merely on a small scale, is 
ready and simple; on a larger one, however, the 
practical details brought into these problems affect 
them to such a degree that, although the principles 
themselves involved cannot be said to be subverted, 
their carrying out is forced into a comparativel 
new form. To commence with the matter, whi 
may be considered as a combination or blending of 
pa two problems before mentioned, on a small scale 
0 


y. 

Land liable to submergence from a river is 
lower than the extreme flood level, and in open 
communication with it ; the remedies consist, there- 
fore, either in lowering the extreme flood level in 
the channel by providing other passages for the 
water, partially diverting it, or dredging out a 
deeper channel, or 5 | warping up the land liable 
to submergence, or by cutting off possible com- 
munication in flood stages between the river and 
the land by means of embankments. Submerged 
land, again, remains in that condition for want of 
sufficient natural outfall; an outfall has, therefore, 
to be cut, tunnelled, dredged, or enlarged to a suffi- 
cient extent to allow gravity alone to do the work, 
should that be possible, or economically sufficient ; 
in other cases pumps are indispensable. 

Imagining, then, the case to be one of an area of 
a few hundred acres, liable to inundation from a 
river with a moderate declivity, the application of 
these principles involves generally but little diffi- 
culty as regards engineering, and becomes a local 
economic question, rather than an engineering prac- 
tical problem. Putting the case again on a large 
scale, a vast tract submerged by the floods of a 
river having a very small declivity— the usual con- 
dition when large areas are submerged—the dimen- 
sions entering into the works that would be neces- 
sary in adhering ‘rigidly to the above principles 
become so large that their complete execution is 
positively impossible in most cases. Let us adduce 
the embankments of the Ganges, the Mahanuddi, 
the Po, and the levées of the Mississippi, which are 
not and never can be complete and sufficiently de- 
veloped to insure, by means of themselves alone, 
the absolute protection of all the lands on their 
banks from the devastating effects of extreme 
floods. 

To this it might be, though perhaps rather 
thoughtlessly, replied, that very extensive works 
may be so costly as to be impossible, but that the 
application of the principles need not = It is, 
however, yet a matter of modification of the appli- 
cation of principle. 

The case of a comparatively small river supply- 
ing the flood, very nearly, and in most cases totally, 
limits the consideration of the flood to its principal 
point, the extreme flood level ; the catchment area 
of a small river being tolerably uniformly supplied 


the .., | throughout the rainfall, its upper portions do not 
sl | require yery special consideration; the declivity of 
us| the small river being tolerably rapid, the lower 


ranges of the river do not enter to any very impor- 
tant degree into the subject. Remote local condi- 
tions being comparatively disregarded, and it being 
ossible to cope with the flood at the required point 
both successfully and economically, the works in- 
volved are necessarily small. 
On a large scale, on the contrary, the extreme 


fidod level, the nature, causes, and duration of: 


the flood are immensely affected by the whole 
of the Po ace conditions of the entire catchment 
area of the region watered by the river and its tri- 
butaries, from the loftiest hill on the watershed 
down to the currents of the ocean, miles beyond the 
river’s mouth ; and as these physical and metepro- 
logical conditions vary greatly throughout large 
countries, a perfect knowledge of them as regards 
the country under consideration is absolutely 
necessary in order to’arrive at sufficient information 
to enable one to propose measures for the mitigation 
of the effects of the flood. In other words,* the 
natural drainage of the whole region under any 
state or circumstances, as well as everything that 
ractically affects it inany way, must be thoroughly 
een in detail. 
It will be unnecessary for usto dilate on the 
hysical laws and conditions of our sphere, matters 
best understood from studying the larger works on 
physical geography to be found in any good library; 
and a knowledge of these will hence be assumed. 
The detailed knowledge, however, of the physical 
conditions, and specially of the rainfall of the region 
under consideration, may possibly not be obtainable 
from any book whatever. It is not sufficient to pos- 
sess meteorological statistics of observations taken 








at a few towns in the valley of the river, and at one 
or two points or villages on the hills; we require 
to know definitely what is the greatest amount 
of rain that ever falls in the region, the greatest 
area in it over which rain falls at any one time, and 
which portions of the area they are likely to be at 
any time; or generally how much water, when 
and where, so that it may be practically accounted 
for. Detailed observations taken for many years 
ata very large number of meteorological stations are 
therefore requisite, and it is almost painful to re- 
flect in how byt few instances are even a moderately 
small number forthcoming. As a notable exception 
to this apparent apathy, we may notice the large 
number of meteorological stations in the United 
States of America, and the large sum annually spent 
by their Government in obtaining such information. 
Besides the meteorological data, a correct detailed 
topographical knowledge of the whole of the region, 
the catchment of the river, based on engineering 
surveys and velocity observations, are necessary 
in order to determine the discharge and the flood 
level of the river at any time, and under any pos- 
sible meteorological condition. Having all this in- 
formation, we are enabled at any time to state 
what will be the results in rise and amount of dis- 
charge of the river, corresponding to and resultin 
from any special rainfall lasting for any aa 
or unusual time over an area, or detached portions 
of area within the catchment basin, and the evils 
to be contended with are then fully known before 
commencing to deal with them and attempting to 
mitigate their ill effects by means of engineering 
works of any sort. 

To this it may be replied, that the expense of 
obtaining all these data, and especially those of a 
hydrographical and topographical nature, which 
cannot be done except by highly skilled hydraulic 
engineers, must necessarily be very large; and if 
after all this it should be discovered that under any 
circumstances no engineering works could remove 
the evils, or even moderate them to an important 
extent, the expense would have been uselessly in- 
curred, 

Not entirely so. Even should no works be at- 
tempted, the information can be made use of in the 

rotection of human life, and in thus mitigating the 
earful effects produced by sudden and devastating 
floods, The extent of land liable to submergence 
under certain conditions of rainfall in any part of 
the country being known toa practical certainty, 
the telegraph can be employed to warn the inhabi- 
tants of an impending flood, and allow them to save 
at least their own lives, and perhaps also that of 
their cattle and movable valuables. It may be 
urged that the terrible catastrophes resulting in 
large loss of life generally commence with the 
bursting of an embankment, which happens before 
the flood overtops it; doubtless it is so, but it 
would be an important part of the topographical 
knowledge to ascertain to what height of flood these 
embankments, which, when in sound condition, are 
in most cases only sufficient pen against very 
moderate floods, are practically safe. Timely warn- 
ing could, therefore, be afforded in any case, and 
the inhabitants would be spared the terrible inflic- 
tion, in case of flood, of watching the waters rising, 
and not knowing either how much higher they 
might rise, or to what height of flood their dams 
might be safe. 

But, to proceed to the main object, the protec- 
tion of the land, as well as its inhabitants, when the 
matter is one of large extent and we te pr 

The usual practice hitherto, notably ii the case 
of several districts in Holland, seems to have been, 
to construct continuous lines of embankment along 
all the existing edges of the various channels of 
the river, and discharge the waters within them on 
the flooded land into the rivers by means of pumps, 
This caused no doubt a certain amount of mitiga- 
tion of evil up to certain height of flood-level only, 
beyond that, it is sufficiently evident in theory, an 
has been fully established in practice, that the means 
employed cease to be a remedy, and become a decided 
aggravation of the cause of disaster, effecting an 
excess of external pressure on the embankments. 
Besides this, as the channels of the river are undér 
these circumstances allowed to silt themselves up, 
not only the bed level, but also the flood-level cor- ° 
responding to the same amount of ‘discharge, ‘is +’ 
allowed to rise also; a second aggravation" of the 
evil, Beyond this again the immefise’length of 
these ‘circuitous embankments causes’them to be 
exceedingly costly. These three reasons will, it is 
hoped, have sufficiently demonstrated the fallacy of 
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employing the means, that are approximately appro- 
priate im mailer works, to those of large extent. 

Before entering into the subject of works based 
on better principles, let us first examine the condi- 
tions of a flood under circumstances that admit of 
easy personal observation. 

Let us imagine ourselves to be standing on the 
bank of an Indian river, as wide as the Thames at 
Hammersmith, in a monsoon season of unusually 
high rainfall, the maximum annual rainfall being 
74in,, the day maximum 7in. The monsoon, or 
periodic rainy season, has set in tolerably mildly ; 
the river swells, increases in depth and velocity, 
and is discoloured at first; this afterwards passes 
away, and the water runs steadily, tolerably clear. 
The rain increases in the plains, and the sky gives 
prospects of a heavy storm in the direction of the 
uplands of the river. Let us watch the effect. The 
rainfall of the plains, in fact the downpour all around 
uz, increases the depth and the velocity of the river, 
but its colour is unchanged, in fact it seems nearly 
pure. Suddenly a roaring of waters, like that below 
an overtopped mill weir, is heard, and up stream we 
notice a white line of foam approaching; three or 
four minutes, and a flood sweeps by on the surface 
of the river, like a wall of water 2 or 3 ft. in height ; 
all this water is muddy and dark with detritus. ‘The 
waters after this again rise still higher for twenty- 
four hours, but are yet muddy ; the low-lying lands 
near the river are submerged. We learn afterwards 
that a considerable fall of rain has taken place in 
the uplands of the river, and that towns and villages 
in the plains have been inundated. 

Such is the flood, its subsidence is a matter of 
less moment; and such is the type of flood to which 
those causing serious catastrophes generally belong. 
In this case we fully satisfy ourselves of the rationale 
of the flood; the lowland water rises steadily and 
clear, going perhaps one mile an hour; the upland 
water comes down with a velocity of nearly six miles 
an hour and charged with silt ;—for where else is 
this velocity and this silt to come from except from 
its course in the hills;—and tops the lowland waters, 
which, checking their progress in their onward 
course, causes them to spread out over the land in 
the first convenient locality, and perhaps in more 
than one, extending for miles beyond the natural 
bed of the river. 

How is such a flood to be controlled? Apart 
from the Dutch principle, already shown to be 
fallacious, there are only two methods, either 
or both of which can be adopted. The first, the 
improvement of the whole of the natural drainage 
lines of the country to such an extent that the 
velocity of the waters may under such circumstances 
be increased throughout the whole course of the 
river, and a little beyond it, into the sea or next large 
river, and so that the natural bed, thus improved, 
may be sufficiently large to carry off any previousl 
known flood, without being exceeded. The second, 
any means of separating the upland from the low- 
land waters, holding or retarding either the one or 
the other, or portions of either one or the other, 
and providing for their discharge either separately 
in different courses, or at different times in the same 
watercourse. Let us first indicate the nature of the 
works requiring execution, when the former prin- 
ciple alone is adopted : the perfecting of the natural 
lines of drainage. 

The ultimate free delivery of the water into the 
sea, or any way entirely free of the river, is perha 
the most important point of all, the low-lying lanis 
on the lower ranges of the river being there more 
extensive than elsewhere ; to insure a free delivery, 
the main outlet of the river should be carried out 
to deep water, protected on both sides by banks or 
jetties, against the shore currents, and so directed 
as to avoid as much as possible the retarding in- 
fluence of sea storms; through the delta, also, a 
single direct channel of properly determined dimen- 
sions should be made, and protected by embank- 
ments; by these means the mass of water will, in 
forcing its way in this course to the sea, scour for 
itself a deeper bed at the outfall and throughout 
the lower ranges of the river, and carry off floods 
more rapidly, improving the river continually. A 
further advantage from confining the river to one 
channel is that of the reclamation of a large amount 
of land previously occupied by marshes, as well as 
by the numerous old channels of the delta. 


In the middle ranges of the river the works to be 
adopted are all such as will promote a more rapid 
di ge: the enlargement of the bed wherever it 
is contracted or narrowed ; the removal of obstacles, 





rocks, small islands, silt deposits, shoals, or any- 
thing that impedes velocity ; the straightening of 
the course wherever it can be done to good effect ; 
the prevention of the deposit of silt in such places 
as would be objectionable ; the deepening or dredg- 
ing of the bed in the requisite places: the whole 
course to be put under a regimen that would re- 
main constant generally, and besides continue to 
improve itself by scouring in contradistinction to its 
former habits of silting up and causing its flood 
levels to rise. 

In the uplands, all the works which should be con- 
structed are those that have for their object the 
control of the detritus washed down, and the pre- 
vention of its deposit at unfavourable spots. If 
it could by any means be entirely prevented from 
being carried down into the middle ranges of the 
river, or into the plains, it would be a great achieve- 
ment; but this being hardly possible, palliative 
measures are perhaps all that can be adopted. Be- 
sides this, the hills might be covered with thick plan- 
tations, which, catching the rainfall, would delay its 
departure, prolong the duration of the flood, but 
lessen the amount of flood water passing off at any 
one time, or more simply, mitigate the flood, 

The works requiring &xecution that would be de- 
pendent on the second of the principles pre- 
viously mentioned, would be so greatly dependent 
on local circumstances that they can only be indi- 
cated generally. The separation and control of the 
water from the uplands can be attained by making 
storage reservoirs at certain places at the foot of 
the hills, and running all the water falling on them 
into these by means of catchwater drains running 
all along the bases of the hills, and up their gorges 
also ; from these reservoirs the water can be allowed 
to escape at pleasure and in a moderate manner, 
either into the main watercourse, or, if practicable, 
into some other collateral watercourse that may be 
convenient, by means of very large catchwater 
drains, independent of the reservoir; thus em- 
ploying, if possible, a separate outlet for the dis- 
charge into the sea of the upland waters. 

In the case, however, of the main river or water- 
course being employed as the outlet for the upland 
waters, it becomes necessary to separate the low- 
land waters from them as far as possible. In order 
to do this, the arterial drainage lines of the plains 
require laying out and improving, after the manner 
of the bed in the middie reaches of the river pre- 
viously mentioned, and these waters carried by two 
canals down the valley of the main river as far as 
some point where it may be advisable to discharge 
them into it through regulating sluices, or, if pre- 
ferable, into some artificial reservoirs or lakes. 
These latter works would insure the additional 
advantages of perfecting the entire drainage of the 
country, and having a good water supply for irriga- 
tional purposes. 

The adoption of the two principles thus described 
would insure a perfect remedy and an effective 
control of floods under any practicable circum- 
stances. That such works would necessarily be ex- 
pensive there is no doubt whatever, but they would 
still be less costly and more effective than the con- 
tinuous lines of embankment designed on the fal- 
lacious principles before quoted ; the works again 
would improve themselves instead of deterioratin 
with lapse of time, and the gain by reclamation ~~ 
irrigation would, apart from other collateral advan- 
tages, yield a very profitable return. 








ATLANTIC TELEGRAPHY. 

THERE has not been a time since the completion 
of the two Atlantic cables in 1866 when the subject 
of Atlantic telegraphy has occupied more attention 
and en more of the public mind than it does 
at the present moment, and it must be acknowledged 
that there are certain points connected with this 
=. which now justly entitle it to some notice, 

e question of amalgamation between the exist- 
ing companies and the recent interruptions to several 
of the cables, are the points which have directed 
more than usual attention to the matter, the 
strangest part of the whole proceeding being that 
the several breakdowns, which cannot be otherwise 
than of a serious nature, seem to have but little 
effect on the value of the stock of the Anglo- 
American and French Atlantic companies. 

To enable the public to appreciate the present 
position of the several companies, the following 
mileage statement will be useful : 


~ Nanutial miles 
al 
1896 


Pp cere 
Atlantic, 1865 


~ 1866 ere oss 

Placentia and sng P see 

French Atlantic © sus oss 
s St. Pierre and Duxbury 


Total ... eee he oo» 7604 

Therefore, a total of 7694 nautical miles repre- 
sents the property of the two associated companies, 
who in connexion with the New York and New. 
foundland Telegraph Company are endeavouring to 
arrange a satisfactory amalgamation. The above 
statement by no means represents the present con. 
dition of the several cables. On the 1]th March 
the 1865 Atlantic cable was reported interrupted 
and the situation of the fault was reported by Mr. 
Willoughby Smith (sent especially to make the tests, 
the Anglo-American Company having apparently 
no electrician of their own) to be 468 miles from 
Valentia. A reference to the chart would seem to 
show that the break was in a depth of 1900 fathoms, 

Subsequently, on the 20th of April, a notice ap. 
peared that the main French Atlantic cable was in- 
terrupted, apparently at a little distance from Brest 
and in deep water; the French Atlantic Company 
sent their own electrician, who reported the fault at 
202 miles’ distance, which placed it in a depth of 
about 98 fathoms. Consequently, two out of 
the three Atlantic cables were hors-de-combat, and 
all the traffic had to be carried over the one cable, 
Necessarily the traffic would be too great for the 
one cable, so the tariff was immediately largely in- 
creased in order to reduce the number of messages, 
having, of course, for result no diminution in the 
actual receipts. 

Before anything definite appears to have been 
done as regards repairing or any future arrange- 
ment, intelligence is received of an interruption in 
the St. Pierre and Duxbury cable, the distance of 
the fault not being known at present. This break- 
down is of little consequence so long as the French 
Atlantic—Brest and St. Pierre—cable remains un- 
interrupted, 

The followin 
existing state of the several cables : 

Cable. In work. ew 
Nautical miles. Nautical miles. 
Atlantic, = * 


b 1896 
pee 1852 
Placentia and Sydney 301 

» _ duplicate ... 312 
French Atlantic oes 
St. Pierre and Duxbury 


statement will therefore show the 


2584 
749 


5229 
2465 


Total mileage as ee 7604 

In this mileage the Brest and Falmouth cable has 
not been considered, The mileage therefore of 
cables out of work, and not earning any revenue, 18 
more than ¢wice that of those in work, and earning 
revenue ; and yet the share list seems to show little 
or no sign. - 

The repairs to the French Atlantic cables are not 
of a very serious character, that is, as regal 
the feasibility of repairing them ; the water being 
comparatively shallow, and the cable strong, it really 
becomes only a question of weather permitting the 
operations to be carried on. The interruption to 
the 1865 Atlantic cable is, however, quite 4 diffe. 
rent matter, and is one that, look at it which way 
we will, is of a very serious character, and one 
we cannot help thinking which must have a decided 
influence on the question of the life of an Atlantic 
cable, which hitherto has been an unsettled point, 
In all probability, however, when the nature 0 
the present fault is discovered, it may tend to 
elucidate one of the most interesting telegraphic 

uestions of the day. 

“ It may be in she secplioaiion of our readers poe | 
the 1865 cable was but partly laid in that year, 
that it was completed in the following year after . 
successful submersion throughout of the cable 
known as the 1866. The construction of the r~ 
cables differed but slightly, and that only in an 
external hemp protection; in the 1865 cable i 
was tarred, but not so in the 1866. The — = 
qualities of the earlier cable may therefore 
sumed to be better than those of the 1866. ‘ 

Since the submersion of the 1865 cable A — 
been working uniformly well, the only interrup® 
—until the recent one—having occurred on — 
Newfoundland side, os of La oy _ fre ga 
paired so svon as the weather 
causes of those accidents were known, and steps 
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were at once taken to prevent their recurrence. 
The present interruption is the first which has oc- 
arred on the Irish side, and it is at a greater dis- 
tance from shore than the previous faults; while, 
moreover, it appears to be in deeper water than 
where any submarine cable repairs have been 
hitherto conducted. It naturally therefore repre- 
sents greater difficulties than the reparation of any 
cable previously attempted. | 

In contemplating this failure. one’s attention is 
naturally drawn to the important consideration of 
what causes led to such a breakdown, but until the 
actual recovery of the fault (which is uncertain) it 
will be impossible to do otherwise than conjecture ; 
but whether the fault be due to attrition, any action 
of the earth, or to the decay of the cable, causing 
itto break at some suspended portion, the matter 
jg serious, as affecting the future life of an Atlantic 
cable, especially when it is considered that the 

nt cables are laid in a sea bottom considered 
eminently favourable for the permanent life of a 
submarine cable. 

It is mere conjecture to assert that such or such 
acause has occasioned the sudden failure of these 
cables in deep water; but assuredly there is a 
cause which, in all probability, may occur again 
and again, and it may be reasonably expected that 
the causes which have interrupted three several 
cables in deep water, where no interruption was 

, are similar in their origin. These faults 
are respectively those of the 1865 Atlantic cable 
in 1900 fathoms, of the French Atlantic in 
about 98 fathoms, and of the direct Spanish 
cable in 1400 fathoms. The several interruptions 
occurred within a short period of each other, and 
the appearance would tend more to the presump- 
tion of a terrestrial disturbance than to any known 
cause, Although these several breakages appear to 
have but little effect upon the wild pape «te in 
submarine cable shares and stock, to us they a 
to have a most important bearing upon the life of 
a submarine cable, and consequently upon the 
capital of a submarine telegraph company; and 
they assuredly point out that more provision than 
has hitherto been attempted should be made for 
renewals, as it would appear, from present facts, 
that a deep sea Atlantic cable certainly cannot be 
considered as everlasting, a result not at all dis- 
agreeable to construction companies, : 

The faults we have mentioned have naturally 
somewhat altered the plans of the two companies. 
The duplicate French Atlantic cable, now completely 
manufactured, which was intended to be laid direct 
from the Land’s End to Halifax, and from thence to 
New York, has had its route changed, and an 
attempt will be made.as early as possible to lay a 
portion of the cable from Valentia to Heart’s Con- 
tent (the landing places of the 1865 and 1866 cables). 
The Hibernia, having her share of the duplicate 
cable on board, has just left for the repairs of the 
French cable off Brest. The Great orig has 
already left the Medway with her stock of 2300 
miles of cable on board, and after coaling will pro- 
ceed to the Irish coast, where, after the landing of 
the shore end, and laying the intermediate cable by 
another ship, she will proceed across the Atlantic, 
laying her deep sea cable in such a route as to be 
tatirely clear of the present cables. On her arrival 
off Heart's Content, the shore end will be laid, and 
thortly after we may expect a second working cable 
(if the French Atlantic has not by that time been 
completed) from Ireland to Newfoundland. 

On the completion of this cable the Great 
will immediately proceed to repair the 1865 
cable, and if it can be lifted on the sound or 
“uerican side, she will have sufficient cable to run 
wat “ ao, provided it is found impossible to lift 


+ the mean time the surplus cable, or that 
nging to the second section, will be laid as an 
on cable from Newfoundland to Sydney, so as 
the — im connexion with what will be termed 
873 Atlantic. The mileage of the duplicate 
rd Atlantic Cable available for these pur- 
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considerably smaller. The types to be used from 
Valentia consist of the larger core, which contains 
a greater amount of copper than the existing cables. 
On the successful submersion of this cable a greater 
speed through it may naturally be expected. 

From that which has been stated there would 
appear to be a large amount of difficult and anxious 
work to be accomplished during the present year in 
the Atlantic. We leave the subject now in order to 
return to it at a future time, trusting to chronicle 
work completed benefitting the public service. 





THE VIENNA EXHIBITION. 
Visnna, May 12, 1873. 
IN THE ROTUNDA. 


How long a time must still elapse before this Ex- 
hibition can be regarded as complete, it is difficult 
tosay. Judging by the efforts made in some parts 
of the buildings, the exhibits will only be in order a 
little while before it will be time to restore them to 
their packing cases. But this indifference and 
tardiness is exceptional, Work progresses at a 
ates rate — and without the buildings, and, 

e by the rain of the past few days, the 
snd ahrobe. which looked pitiable on the 1st of 7 
will have altogether changed at the second coming of 
the Emperor, For on Thursday next, the 15th, there 
will be another opening ceremony, for the fine arts 
departments, and great exertions are made to show 
something like completeness on that day. The 
ground between the numerous pavilions is being 
laid out with flower beds and grass, and the 
pavilions themselves, standing at a higher level 
than the surrounding ground, are ramped around 
with grass-covered slopes, the effect of which is 
extremely good. It happens unfortunately for the 
comfort of the visitors to the Exhibition, that the 
Prater is almost level—the slope, we believe, is 1 in 
1000—and that there are no efficient drains to carry 
off the surface water. ‘The consequence is thata few 
hours’ rain converts the whole of the fine approach 
to the Exhibition into an absolute swamp, through 
which carriages have to splash, and palatiens to 
wade, to their intense discomfort. Moreover, there 
«a to be only very primitive ideas prevalent in 

ienna upon road-making and road-repairing. Large 
pebbles are shot in heaps upon the road (the forma- 
tion of which is left apparently to chance), and these 
are afterwards raked out tolerably smooth, but that 
is all, True, Aveling and Porter’s steam road- 
roller has been-making gallant but ineffectual efforts 
to improve matters, but it has no suitable materials 
to work upon, and, to all appearances, the entrance 
to the Exhibition must be made, either across a 
slough, or through clouds of dust, according to the 
weather. 

The magnificent Rotunda, which was cleared on 
the 30th of April for the opening ceremony, was, 
after the latter was over, quickly given up again to 
the exhibitors, and at present the greatest activity 
concentrates itself in this part ofthe Industry Palace. 
Some of the most striking exhibits, and the richest 
cases are being arranged here, and when completed, 
the Rotunda will contain contributions from all the 
leading nations who have taken part in this world’s 
show. On passing through the main south entrance, 
we find the greatcentral transept, which forms a vesti- 
bule to the Industrial Palace, almost, if not entirely, 
in order. It is furnished with the rich draperies, 
and cases of textile fabrics, by Phillip Haas and 
Son, and the colours of these fabrics, enriched by 
the light falling through the paw window above, 
show out in strong contrast the groups of statuary, 
which are placed in different parts of the vestibule. 
But on entering from here into the great ring aisle, 
and thence to the Rotunda, the scene changes. 
Many cases are erected, and some completely fur- 
nished; but the area of the Rotunda is filled with 
workmen, timber, and scaffolding. In the: centre 
the great fountain, which was decorated on the Ist. 
of May, is being finished, but its complete design 
cannot be guessed at; that it will be a structure 
worthy its site may, however, be inferred, and 
judging from the f ents of water gods and cast- 
iron nymphs which lie around, it will be one of the 
striking objects in the Rotunda. 

Most conspicuous, however, are the great stearine, 
trophies, which may well be mistaken for marble, 
po ¢ which are exquisite in design and workmanship. 
The only one of these which was completed on the 
1st of May, is that by the Sarg Stearine and Candle 
Factory, with the bust of A. de Milly as the conspi- 
cuous object, and symbolical figures standing around. 
A second (Himmelbauer, of Vienna), consisting of 





a high column, with gilded and black polished 
pedestal, capital, and bands, is now finished. On 
the top of this column is a large polished ball of 
white stearine. A third exhibit of:the same class 
is erected by Johann Hofman, of Graz. This is a 
pure white structure of polished and dead stearine, - 
and forms a temple standing on a base approached 
by three steps. From a lar, rise six 
columns each 10ft. high, pom ai carrying’ a domed 
top draped with red silk. Within the temple'stands 
a figure of the Goddess of Peace. The fourth trophy 
is yet uncovered. It is by Apollo, whose’ name 
figures on half the soap and candie-boxes of Vienna; 
= judging vanere dimensions of thé ‘trophy, 
Ww is surroun canvas, it ises to’ exceed 
all the others, at least in sie, 

Opposite the main entrance is a small and finished 
exhibit by Mr. M. Pillischer, of New Bond-street, 
London, of philosophical instruments, and passing 
around the western side of the ring aisle, we next 
come to what will be, when complete, a beautiful 
exhibit of malachite works of art sent. by 'T. Spér- 
hase, of St. Petersburg. Mersrs, Engel and Son, of 
Vienna, show a large case of specimens of bank 
note, stamp, and bond engraving and ° printing. 
Examples of Japanese postage stamps form an in- 
teresting feature in this case. But between the ex- 
hibit of Spérhase and that of Engel, there are 
several stands in course of erection, which, judging 
from their forms, and the rich colours of their cover- 
ings, are destined for porcelain, which is well repre- 
sented in the Rotunda. A number of exhibitors 
from Litge—MM. D’Ancien et fils, Beuret, and 
others, have sent a fine collection of military breech- 
loaders, where some hundred examples are collected, 
and where almost all the different systems, more or 
less approved of, can be studied. rge ner lupe 
of London, has a well-executed clock, with the 
works visible below the dial, e d within a glass 
case, and close, by, Mr. A. W, Faber, of Stein bei. 
Nurnberg, Bavaria, has sent a a collection of 
artists’ materials, and especially of those pencils 
which have made his name famous through the 
world. Fr. Jobst, of Stuttgart, has a small case of 
chemicals, and close by is an unfinished trophy by 
Heinrich A. D. Meyer, of Berlin, the ultimate use of 
which can only be guessed at from the group of 
elephants’ tusks reared on top. Weare now nearly 
half way around the ring aisle, and come upon 
several good examples of marble stoves and chimney- 
pieces standing against the columns which support 
the Rotunda roof, Between two cases for mineral 
oils, essences, &c., is an incomplete trophy, by Jean 
Maria Farina, who has also a largeand more beautiful 
production in the body of the Rotunda, Exactly oppo- 
site the main entrance is ase most singular ex- 
hibit in this of the Industry Palace. It is sent 
by MM. J. J. Laveissiére et fils, of Paris, and, seen 
from a distance, may be well mistaken for an or, 
in course of erection. But it is the trophy of a 
copper worker, and each day adds to its complete- 
ness, and detracts from its unsightliness. Still the 
impression will probably remain that the proper 
place for this exhibit would be in a pantomime 
rather than in the Rotunda, It stands in the hall 
itself, but can be approached by a platform from 
the ring aisle. The space occupied ox: & perhaps be 
80 ft. square, and the trophy is approached by steps 
from the hall. It consists of a square space, en- 
closed by walls of burnished bars and copper tubes, 
arranged in groups of different lengths, so as to pre- 
sent Soewnes of a castellated ap ce. ese 
tubes are cut away in the centre of two sides, so as 
to leave entrance ways, and over the front entrance 
is secured a fine piece of copperwork—probably part 
of a vacuum pan—which forms a domed ‘metallic 
canopy; around are various kinds of copper and 
brasswork, firebox sheets, ‘fittings, and so forth. 
There is’no fear ofthis exhibit escapitig notice. 

The north tran opposite the vestibule already 
described, is apfparéntly given up to chaos, but'order 
is evolving itself “out’ of this confusion, ‘and show 
cases are gradually coming into being amid the 
forest’ of timber ‘which crowds the space. ' All 
available room ndét occupied by ‘workmen and 
materials is taken up by packing cases, piled up to 
giddy "heights, and threatening the adventurous 

Still passing forward we come to a more finished 
state of things, and after an empty case belonging 
to Lauscher, of Glauchau, in Saxony, a trophy’ of 
cotton spools by A. Herzog and Co., of Logelbach, 
Alsace, and a third by Ernst Maaz, of Neustadt, 
Saxony, full of artificial flowers, we come to the 





stearine temple of Hofman before mentioned, Near 
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by, Messrs. Ritter and Co., of Esslingen, have a fine 
case of electro-plated wares, and Antonio Sorgato, 
of Venice, exhibits some beautiful photographs, 
some of great size, and taken with Voightlander’s 
lenses. Copenhagen here i. in an appearance 
through Mr. Christesen and Bring and Grondahl, 
the one with gold and silver goods, the other with 
statuary and fine artin porcelain. L. Schnitte, of 
Vienna has a case filled with tortoise-shel! goods, 
and Kopek and Egidi, also of Vienna, exhibit jewels. 
We are now standing in that part of the ring aisle 
intersected by the nave, and glancing before us and 
behind we see the apparently interminable vista of 
arched ribs, side windows, and columns, and a rich- 
ness of colours from the more conspicuous exhibits 
and cases in the long avenue, which almost wearies 
the eye and fatigues the mind. Still going forward 
we have the case of saddlery and harness by Messrs. 
Wickede and Son, of Vienna, and near by the trophy 
of A. M. Pollak. This hes a pleasing effect. tt is 
built up of matches, arran in different forms, 
with various colours, and must have taxed the in- 
genuity of the designers. Mesars. Ludwig Hartmann 
and Eidem show a fine case of carved meerschaum 
4 Against one of the columns here is placed 
@ black marble stone and mantel, with a gilded 
hei gl above, the whole standing about 10 ft. 
hig , and being contributed by Conrad Bihlmeyer. 
these are Viennese exhibitors. Mesars. u 
and Nuglisch, of Berlin; show a perfum case, 
Messrs, Brevilliers and Co., of Vienna, have a trophy 
of cotton, Venide*i ted by Luigi *Udina, 
who sends some beautiful bronzes and reproductions 
of ancient art. The porcelain exhibit of Haas and 
Czjzek, from Schlaggenwald, near Carlsbad in 


(For Description, see Page 339.) 


Bohemia, takes us round to the south entrance 


whence we started. 

The floor of the Rotunda, which is at a lower 
level than that of (the ring aisle, is covered with 
show and packing cases. A beautiful piece of 
hammered zincwork lies upon the ground, but will 
soon be reared to show the work of Geister, of 
Berlin. Laird Brothers, of Liverpool, have a case 
containing nine or ten ship models, as have Messrs. 
Palmer and Co., of Newcastle. L. and C. Hardt- 
muth rival Faber in their show of pencils, and flank 
their case with urns of polish lumbago. A 
trophy of india-rubber from Russia is pro- 
minent, and W. Vogel, of Chemnitz, has a large 
structure to contain his goods, which are yet un- 
packed. Standing high above all are the two noble 

ups of col stati from Switzerland, and 

iebant et fils, from Paris, show bronzes, which 
are a marvel of beauty. A ater a for leather by 
C. Heigl, of Worms, is utterly ecli by another, 
rich in design and gorgeous with gilded and bronzed 
skins by Meyer, Michel, and Derringer, of Mainz. 
From lin'is sent a case of picture frames, by 
Alves, and the Government of Sweden has a finely 
executed and enormous chart, showing the geologi- 
cal features of that country. Hideous in attitude, 
design, and construction are a group of life-size 
figures in Hungarian and other costumes that’ would 
— to belong to one of the booths in the Prater, 
and F. Witzleben, of Leipzic, and’ several’ others, 
show trophies of rich furs. ‘The bells of Albert 
Samassei, of Larbach, show but to little advan 
in their heavy framing, but —— the Rotun 
with clear and sweet music. Vollgold and Son, of 
Berlin, expose massive silver candlesticks and other 


Toes 


work, and altar pieces of surprising beauty and 
workmanship are to be seen here and there against 
the columns of the Rotunda. Lastly, we may 
name the two comparatively small organs of F. 
Rieger and Son, of Silesia, and that of C. Hesse, of 
Vienna. : 
In these notes we have attempted no classifica- 
tion, for none is possible. And standing in the 
ring aisle, looking down into the great hall, it 
would seem as though it had been intended that the 
scene should be emblematical of the whole scheme 
of this great undertaking. Gathered together 
within its arena stand all the nations of Europe, re- 
presented by their work, each competing with the 
other to produce objects more beautiful, more 
highly finished, more useful, putting forward —_ 
best work, and exposing them to the greatest a 
vantage, and each seeking to win and hold the 
market of the world against all comers. Such 
scene as this Rotunda now presents has surely never 
been seen before, and may never be expected ve 
for it is not only one of transition, in which = 
most delicate and costly exhibits stand side by s! : 
with those springing into existence—that is a 
to the last days of all exhibitions before their a 
ing—but it is the vastness of the hall, wondsr'l 
mingling of all nations, of so many 4r' » fills bo 
dustries, the very Babel of languages whic 7 
air, the contrasts among the workmen hewn h 
Europe, the -dust;the débris, the matérie be 
cover the floor, and among all the cro — 
brilliantly dressed visitors who thread their ¥ 
through these impediments and this conf ie oz 
or who watch the scene from the in 
the great circle at the edge of the ring aiste. 
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And so the work goes forward, amongst these 
visitors ; and in the Rotunda, at least, all are fight- 
ing against time to complete the great transforma- 
tion scene by Thursday the 15th. 








SUGAR MACHINERY AT THE VIENNA 
EXHIBITION. 
Tue collection of sugar machinery at the Vienna 
bition, as far as it is yet unpacked and visible, 
does not include in any instance anything like a 
complete plant for sugar making—it is in fact almost 
entirely confined to the evaporative part of the 
ray A large number of vacuum pans are ex- 
bited, some solitary specimens of centrifugals, and 
afew air pumps with their engines, but (with the 
exception of one small roller press for macerating 
beetroot) we have neither on the one hand mills or 
apparatus for extracting juice from the cane or root, 
nor on the other hand refining apparatus for treat- 
lng the sugar after it has left the and centri- 
The former shortcoming is the more to be 
— as cane mills are machines on which 
therto too little attention, scientifically, has been 
wed. We are not aware that any satisfactory 
*xperiments have been made in reference to the 
actual strains on the cheeks and dgeons of cane 
nills when at work, and hitherto ie rule has been 
toogenerally just to increase their strength—in parts 
os or supposed, to be os pu to great strain 
b y adding more metal, until now in some cases 
cheeks are little better than solid masses of 
— Lately, however, one or two manufac- 
pet of reputation have been breaking loose from 
uition to some extent, and have apparently been 
ous of being guided in the construction o: sugar 
machinery by the same patie which guide the 
‘ngineer in designing other machinery, and a good 











show of mills and gearing at the Exhibition could 
not have failed to add impetus to this movement. 

Within its own limited field, however, the show 
of sugar machinery is good, and contains many 
objects of interest, of the principal of which we 
shall be able to present our readers with engravings 
and detail descriptions shortly. To-day we will 
merely take a general glance at the exhibits, so far 
as they are yet erected in the machinery halls. 

The machinery exhibited may be divided into two 
classes, namely, machinery for making sugar from 
cane, and machinery for making sugar from beet- 
root; but there is also one very interesting ex- 
hibit of plant for extracting the saccharine matter 
from potatoes and other vegetables. In the first 
class the most important exhibit is the magnificent 
vacuum pan made by C. Heckmann, of Berlin, which 
stands near the centre of the great Machinery Hall. 
This pan is a wonderful piece of workmanship, and 
seems to be as good in its design as in its execution. 
Itforms a conspicuous object in the hall, as it isplaced 
on its platform just as it will be in the factory, and 
the top of its brass dome is thus 27 ft. 3 in. above 
the ground. The platform is a cast-iron frame 
29 ft. 6 in. x 22 ft. with a flooring of oak planks, and 
is supported on four cast-iron pillars, the staircases 
at the sides being eaneiee each by a smaller 
pillar. The pan itself is 10 ft. 34 in. (3.138 metres) 
in diameter, and its height (11 ft. 6 in. inside, with- 
out the dome) bears an unusually large proportion 
to its diameter. It is made entirely of copper, and 
in only five pieces. The upper part is dished out of 
one sheet 4 copper, the middle part of the body 
down to the flanges is bent out of another, the lower 
body, which is nearly cylindrical, is made out of a 
third, and the two bottoms each out of a single 
—. The finished workmanship of this pan, the 
fairness of the surface of the copper, and absence 








of unsightly hammer marks, as well as the sub-- 
stantiality of the whole merit hearty commendation. 
The pan contains five sets of tubes each of five 
rings, or twenty-five complete rings in all; it has 
also a complete set of fittings, steam valves, juice 
valves, cleaning cock, thermometer, vacuum gauge, 
testers, peepers, &c. This contains 645 square 
feet of heating surface in the tubes alone, besides 
58 square feet more in the double bottoms, Through 
the courtesy of Mr. Heckmann, we shall be able in 
a week or two to publish detail sectional drawings of 
this vacuum pan, 

Salomon Huber, of Prague, exhibits in the 
Eastern Agricultural Machinery Hall a quantity of 
machinery. There is a large vacuum pan of copper 
about 7 ft. diameter, complete with all its fittings, 
and erected on a platform. There is also a defe- 
cator with cast-iron hemispherical bottom, and 
— cylindrical top—the usual construction; a 

ety vessel and ooo for preventing waste of 
sugar; a vertical troot vacuum boiler; and a 
very complete plant, with washers, macerators, 
engines, and air pumps, concentrators, condensers, 
&c., for extracting sugar from potatoes and other 
vegetables. Of these interesting machines we 
—_ mm give our readers drawings and descriptions 
shortly. 

Messrs. Gallauner and Stabenau, of P e, ex- 
hibit a copper vacuum pan with cylindrical middle 
body. It is not mounted on its platform, but 
merely supported on short cast-iron rackets. Its 
velintiaiie is very good, but it presents no 
special features in design to call for comment. A 
concentrating box is also shown, and a number of 


copper pipes and bends, and copper and brass valve 
boxes, showing very excellent workmanship. 
The same firm exhibit a vertical beetroot 


large 
vacuum boiler or pan, cased in wood. It is made 
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of wrought iron entirely, as are most beetroot 
boilers; but what strikes the eye of the visitor is 
that all the valve boxes, &c., usually of brass, are 
also made of wrought iron, and polished. ‘Any in- 
telligible reason for this we have not been able to 
discover, and are compelled to come to the conclu- 
sion that it is an entirely useless waste of labour 
and money. 

Johann Troetzer, of Warsaw, exhibits a small 
copper vacuum pan on cast-iron brackets, with 
copper condenser attached, not calling for any re- 
marks. 

Messrs, Demorsier and Mengotti, of Bologna, 
exhibit a cast-iron vacuum pan, with cast-iron tell- 
tale, &c,, and a complete set of fittings. They also 
show a neat air-pump engine. The cylinder and 
pump are attached to one bedplate, and the piston 
prolonged does duty also as the air-pump rod. A 
crosshead is attached to the rod midway between 
the cylinder and the pump, and two connecting 
rods, one from each end of the crosshead, give 
motion to a shaft running across behind the cylin- 
der, and carrying two light flywheels. The design 
of the engine is good, as is also that of the pan, &c., 
but the workmanship throughout is not what we 
are accustomed to consider first-rate. 

The French Compagnie de Fives-Lille are just 
commencing to set up what promises to be a pretty 
compleic zet of evaporating apparatus, although it 
is at present only partly unpacked, and on this ac- 
count we cannot say much about it. The vacuum 
pan is cylindrical, and of wrought iron, and set on 
a platform with cast-iron framing and columns. 

The Maschinen Bau Actien Gesellschaft (formerly 
the firm of Diinek), of Prague, exhibit the most 
complete set of beetroot oo machinery in the 
Exhibition, although not the largest boilers. This 
company exhibit their manufactures in a separate 
building, which contains also some very large steam 
engines and other machinery, which will be duly 
described under their proper headings. The sugar 
machinery includes a complete set of apparatus for 
treating beetroot by the diffusion process, compris- 
ing altogether ten diffusion vessels, each having a 
capacity of 115 cubic feet, with all their pipes and 
connexions, two horizontal tubular beetroot boilers, 
and two similar vertical boilers, all with their pipes, 
fittings, and safety vessels complete, each of the 
four boilers having a tube surface of 1500 square 
feet. They show also three horizontal presses for 
extracting the juice, two centrifugals, and various 
other machines, besides several air-pump engines 
complete. The whole exhibit is of the most interest- 
ing kind, and we have pleasure in saying that we 
have arranged shortly to present drawings of it all 
to our readers, 

The firm of F. Aders, in Magdeburg, exhibit 
apparatus for making beetroot sugar, which can 
fairly take its place in the same rank with the cane- 
sugar apparatus of Heckmann, already described. 
It is the more noteworthy that we understand the 
whole of the apparatus exhibited was put together 
and finished in the short space of five weeks. In 
external appearance the beetroot boilers are not 
unlike two marine boilers standing side by side, and 
the resemblance is increased by the large copper 
steam pipes which pass from one to the other. The 
boilers are simple wrought-iron cylinders, 8 ft. 3 in. 
in diameter by 10 ft. 8in. long. Each one contains 
510 brass seamless-drawn tubes, about 2 in. in dia- 
meter, ing right through the end plates, and 
kept tight with india-rubber washers by a neat ar- 
rangement, which will be shown in the drawings 
we will shortly be able to publish. The tubes do 
not communicate at all with the interior of the 
boilers, but only with separate steam chambers 
at each end. The low-pressure steam, mixed as 
may be nec with a certain amount of steam 
direct from the boilers, is admitted to the chamber 
at one end of the tubes, and is condensed in its 
passage through them, imparting its heat to the 
sugar juice which fills the boiler, and so boiling it. 
The steam given off by this »oiling juice, after pass- 
ing through a safety vessel, is used to heat the con- 
tents of the second boiler, and, as it is necessarily 
itself condensed in the process of imparting its heat 
to the juice in the second boiler, no separate con- 
denser is required for it to insure that the boiling 
in the first boiler takes place in eacwo. The steam 
from the second boiler, after passing through a 
safety vessel similar to the other, is condensed in 
poly we, Eo so-called -—~ vessel is a 

ial feature is a tus. Its principal ob- 
ject is to free the pre a all the s eho 
may have become mechanically mixed with it, and 





this is accomplished by very simple and effective 
means. The whole apparatus is so arranged that 
either boiler may be worked at pleasure by the 
steam from the other, or that both can be worked, 
when necessary, with fresh steam. Each of the 
boilers contain about 2850 square feet of heating 
surface, and they are both ago with a full set 
of valves and fittings similar to those of ordinary 
vacuum pans. We understand that these are the 
largest beetroot boilers which have ever been con- 
structed, 

Mr. Aders exhibits also a very beautiful little 
model of a vacuum pan with all its fittings, and 
with a neat form of combined tell-tale and condenser, 
which is worth examination, as well as some brass- 
work of different kinds, which does not come under 
the head of sugar machinery, but wiil be duly 
mentioned in its proper place. His firm has also 
obtained the exclusive right of manufacturing Woll- 
man’s patent rolling press, of which one is exhibited. 
This is a small mill with horizontal rollers of a 
a construction, and is intended to do for the 

etroot exactly what the cane-mill does for the 
sugar-cane. It has been in use for some time, and 
seems to have given general satisfaction. 

The firm F. Haalstrém, of Nienburg, exhibit beet- 
root boilers similar to those of Aders, but of a much 
smaller size, The generalprinciple of their action is 
the same, although a number of the details, and the 
arrangement of the safety vessels are different. This 
firm exhibits also a copper vacuum pan, of the usual 
construction, and other apparatus connected with 
sugar making. 

Messrs, Lilpop, Rau, and Co, (Varsovie), exhibit 
one boiler, somewhat similar to those above, a 
centrifugal machine, and also a double cylinder air- 
pump engine and other machinery. These machines, 
the erection of which is not yet quite finished, 
although small in size, show careful and finished 
workmanship in their various parts. 

In further articles we intend to describe in 
detail, with the assistance of engravings, the more im- 
portant of the machines which have been mentioned 
in this general survey. 


THE FLYWHEEL AND ITS 
ASSOCIATIONS.—No. IV. 

In applying the rules given by us last week to 
obtain numerical results, we must observe that, as 
is generally done, we have supposed the exhaust 
from the high-pressure cylinder to take place when 
the piston is at the end of its stroke, and its crank 
therefore on the centre. This may with reason be 
objected to as giving the corresponding position of 
the low-pressure piston considerably in advance of 
its actual position when the exhaust from the high 
commenced. The position of the low-pressure 
_— affects the question only when the high ex- 

austs before the steam is cut off in the low, and as 
the exhaust is not instantaneous the position of the 
low-pressure piston for the value of E should, in 
that case, be taken at such a position after that 
corresponding to the beginning of the exhaust as 
will approximate to'the position of effect of ex- 
haust b> the low-pressure piston. In most cases 
that will be nearly at the instant the high-pressure 
piston is on the centre, but it will vary according 
as the speed of the engine varies, and it will de- 
pend also upon the area of the steam ports and 
upon the travel of the slide valve. The position of 
the high-pressure piston is always so very near the 
end of the stroke at the beginning of the exhaust 
that it will be quite immaterial whether we take it 
as being exactly at the end or in its actual position. 
We have, for convenience, considered it to be ex- 
actly at the end of the stroke. By making the 
capacity of the high-pressure cylinder up to the 
point of exhaust equal to unity, and the pressure at 
that instant also equal to unity, the almost in- 
finitesimal error would be removed. We mention 
this merely to satisfy the reader that it has not 
been overlooked, and we will now proceed to apply 
the rules as they were given by us last week. 

Taking the two examples given as Fig. 1 and 
Fig. 2, last week, we have, Figs. 1, D=1, E=1, 
Q=4.« In Fig. 2 we have D=5, E=5, Q=4. The 
loss by unbalanced expansion in the receiver is 
therefore by our approximation (2), 

(Q E—D)? 
TQE(Q+D) 

(4x1 —1)* 

x 4x Ix G41) 
(4x5—5)* _ 295 
3x4x5x (445) 360 





Loss= 





. 9 
Fig. 1 == 
s 40 


225. 





Applying to these the approximation given by 


Naval Science in the form to which we reduced the 
expression, viz., 7 


zQ 
(4—1)_ 9_ 


2x4 8 


We get 1.125 whatever be the size of the casi 
that there would be no difference between Fig] Teed 


() 
1,125, 


Fig. 2. 

These losses are given in terms of the effect of 
the unexpanded steam, which being capacity=] } 
pressure=] is also unity. If the total expansion - 
12 times, the total work due to Mariotte’s law ig: 

1+hyp. log. 12=3.845 ; 
and _ 
a6 =.058 or 5} per cent. Fig. 1 
oo =.162 or 164 per cent. Fig. 2 
1.125 
7) os or 294 per cent. 
The last is given for either case, but it is evidently 
quite inapplicable. A straightline from G toS encloses 
a great deal of area not included in the expansion 
diagram. We will now give the exact values for 
the areas of loss }\ = 
+ _D Tee Q E+ED 

; hyp. log. Gib qt log DiED 

Fig 1. 
Q+QEB_4+4X1_4_16 
Q+D 4+1 
QE+E D_4x1+1x1_, 
D+ED 1+1x1 


=2.5 





oe = 
Q 
hyp. log. 1.6—4 hyp. log. 2.6=.470 -s = .241, instead of 
-225 as found by approximation (2). 
Fig. 2. 
Q + QE _ 4+4x6_2%4_5 
Q+D 445 9 
QE+E D_4x5+5x5_45_, 55 
D+ED 6+5x65 } 





30 
D— i= 1.125 
hyp. log. 2.67 —1.126 hyp. log. 1.5=.982—1.125 x 405=.526 
instead of .625 as found by approximation (2). 
And working out also the exact area for the spaces 
given as the loss by Naval Science we get (5), 
hyp. log. q-S}= yp. log. 4—4*=1.386—76=.686 


for the area given for approximation, and for the 
area that is given as the accurate loss we have by 


(6) for Fig. 1 
hyp. log. 2+ 2E_QE-D 
+D Q+QE 
Q+Q E_4+4x1 = & =1.6 
Q+D 441 =6 
QE—D_ 4x1—1 _ 3 . 975 
4x1 





E 
1.6. 26a ATO abe 196 instead of .225. 
ig. 2 we have 
Q+QE_4 + 4x5 —*4 ~2.67 
Q+D 4+5 9 
QE-D_4x5—5_15_ 695 
Q+QE 44+4x5 


and ort 





24 
hyp. log. 2.67—.625=.982—.625=.357 
instead of 526. 

In these examples we have not referred to the 
loss caused by the back pressure in the low-pressure 
cylinder. For generalisations it is better always to 
work from the terminal pressure in the high pressure 
as unity, and writing =the back pressure accord- 
ing to this notation, we have 

— back pressure in pounds ; 
~~ terminal pressure in high in pounds 
and the loss from this cause=K 6. 

We will give another example. Steam, 65 lb. by 
gauge is cut off at half stroke in the high-pressure 
cylinder, the back pressure in the large cy — 
4lb.; the cylinders are 5 to 1, cranks are at rig 
angles, effective exhaust from high is when the _ 
pressure piston has advanced .45 of its —_ _ 
steam is cut off in the low-pressure cylinder at .6 0 
the stroke ; the casing is four times the capacity 
the low-pressure cylinder. > a 

Where is the high-pressure piston when the _ 
cuts off ?—it was at the end of the stroke when th 
low pressure piston was at half-stroke, — ee 
tion is now V.6—.6" from the middle of the 
the steam remaining in it apogee ner 
occupies the e 5+ 6—.6=.99. The posite” 
of the piston is jeasily found by calculation i» bs 
way when the cranks are at right angles, the roo rh 
always the square root of the difference begets 
cut off and the square of the cut off, The 








of our letters are, therefore : 
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D = 4 + .99 = 4.99 
E = 4 + 45 = 4.45 
Q = 6 x 5 = 3. 
R = 4 

= Gt Ps 
: 7a 
f = Tae = oll 


4 +> 4 = 

Tet imation for loss (2 
_s MO EED) * rere art 3 
2QEQ+D). Bx3xt G+4M) 
The loss by back pressure is RX4=5x.1=.5, 
and the total of the two losses is 327+ .5=.827. 
The total effect of the steam, according to otte’s 


iw, would be 1+hyp. log. © = 1+hyp. log. 10= 


33=H; but the thermodynamic effect will be, 
c=v i8 H+ 63—8=V 18x 8.8-4+-63—8=3. 

Then 3—.827 =2.178 as the the true steam coeffi- 
cient, and the total effect of the steam will be equal 
to 40x9.173 = 87 pounds average pressure, refer- 
ring all the power to the small piston, or to 15.4 lb., 
referring all the power to the low-pressure cylinder. 

The total loss is 





a =.276, 
or 97} per cent, of the whole power due to the de- 
gree of expansion. If we add to 2.173 the loss by 
back pressure, we get 2.673 as the true coefficient 
of gross work done, and 
9X 2.678_s 9 
10—2.673 

This would be the gross coefficient found from the 
diagram dividing the gross effect by the actual 
terminal pressure, and, excluding the loss by back 
pressure, we have the apparent coefficient from the 
diagram measured by the actual terminal pressure 
=3.28—.5=2.78, and the difference between this 
9.78 and the above 2.173 is the important difference 
between two sets of coefficients discussed so 
thoroughly in our pages in the last months of 1871. 
The relation between the two gross coefficients is, if 
C is the true gross coefficient, and K the other one, 

EK 


na? 


‘ 10-—C’ 9+K 
_ By this link we unite the two systems discussed 
in that correspondence.* 


LITERATURE, 


Works in Iron. Bridge and Roof Structures. By Ew1xe 

Marugson, London: E. and F.N. Spon. [Price, 15s.] 
Ix writing the book before us Mr, Matheson appears 
to have been actuated by a desire to correct the 
shortcomings of previous treatises, and to supply 
his readers with an immense variety of facts and 
practical data respecting bridge and roof building, 
which, so far as we are aware, are not to be found 
in any other published work on the subject. Sup- 
poang this to have been the object Mr. Matheson 
In view, we are pleased to say that he has 
attained it well, and his book is one which will be 
valued by a large class of readers. We may state 
at once that the volume under notice lays no claim 
to being a treatise on bridge and roof construction 
in the ordinary sense of the term; but is rather a 
collection of facts, hints and data concerning matters 
which are well-known and understood by con- 
and practical bridge builders, but which 

are less familiar to many engineers, and particularly 
tothe junior members of the profession. For in- 
stance, in his opening chapter, treating of cast and 
Wrought iron, malleable cast iron and steel, our 
author not merely describes the characteristics of 
a materials, but explains the nature and extent 
tthe tests which may be prescribed in specifica- 
tions and enforced without, on the one hand, im- 
mae — restrictions upon be comtepeter, or 
er, giving an opening for the employ- 

ment of bad material. Ppp in this chapiat: 
om some data concerning the relative prices of 
n of different classes, which will be useful in 

, estimates, 

second chapter Mr. Matheson explains 
rand extent of the information which 


it is hecessary 
to 








_tosupply to an engineer or contractor 
ee a bridge to be designed for a given situa- 
and this chapter is followed by another giving 
illustrated descriptions of a great variety of founda- 
and explaining the circumstances under which 
mabe cable. “Cast Iron in Bridges” forms 
“pbiest for the fourth chapter, and then we 
Erratum : On page 318 of our last number, last para- 

* Ph but one of article, for = read”, 

_  - 








have two others containing, respectively, a classi- 
fication of the various types of wrought-iron 
girders, and information concerning their con- 
structive details, this latter division containing some 
cot practical hints. Some notes on arched and 
,. bridges form the next two chapters, 

id then we have an excellent chapter on bridge 
platforms and roadway materials, giving a quantit 
of handy data as to the weight and cost of the dif- 
ferent types of construction, including timber and 
iron floors, and concrete, macadamised, stone, wood, 
asphalte, and iron roadways. 

Next Mr. Matheson treats of loads and strains on 
bridges, giving the test loads required by the 
French and Austrian Governments, &c., while in 
the sueceeding chapter he gives numerous hints 
concerning the transport of bridges by railway, by 
séa, and by canal, with information regardin 
marine insurance, and other kindred matters of a 
very useful kind. 

e erection of bridges forms the subject of the 
next chapter, and here we find Mr. Matheson treat- 
ing of staging, lifting ae (illustrated by 
some very neat little sketches of different forms of 
derricks, shears, and cranes), the strength of ropes 
and chains, modes of erecting bridge piers, launch- 
ing bridges, and floating them to site, and lastly 
giving some notes on the cost of bridge erection. 

Chapters XIII. to XVI. we find occupied with 
descriptions of executed bridges of spans varying 
from 12 ft. to 400 ft. Altogether thirty-two 
examples are described—comprising as many dif- 
ferent types—most of the descriptions being accom- 
panied by an illustration. Some of these illustra- 
tions, by the way, are most admirable little vignettes 
of great artistic merit. In describing the various 
examples referred to, Mr. Matheson gives the 
principal dimensions, points out the chief features 
of interest in the constructive details, and states in 
all cases the weights and prices, the latter being re- 
ferred to assumed standard values for pig iron and 
wrought iron of different classes. These standard 
prices being given, it is easy to compare them with 
current prices, and then to correct the cost of 
bridgework accordingly, so as to get a good approxi- 
mation to the value of any particular type of bridge- 
work represented by the examples. fact, for 
quickly preparing approximate estimates, Mr. 
Matheson’s book will be exceedingly useful, and we 
know of no other work giving the required informa- 
tion in so handy a form. In his next chapter our 
author describes in a similar manner two examples 
of landing piers, and these descriptions bring the 
first division of the volume to a conclusion. 

In the second part of his work Mr, Matheson 
treats of iron roofs and buildings, giving first some 
notes on the information necessary for designing, 
and then a classified account of the different types 
of roofs, and illustrated descriptions of a variety of 
constructive details. Here we find our author giving 
a number of useful notes about roof coverings, 
their weight and mode of Sxing, nt their character- 
istic qualities, the hints given being of a thoroughly 
practical kind. Next come some short chapters 
treating respectively of strains on roofs, of orna- 
mental ironwork, of iron windows, and the ventila- 
tion of buildings; and of the erection of iron roofs 
and buildings, these being followed by illustrated 
descriptions of twenty-six executed roofs and iron 
structures, dealt with in the same manner as the ex- 
amples of bridges already mentioned. The works 
described embrace a great variety of structures, in- 
cluding dwelling houses, conservatories, roofs for 
workshops, railways stations, kiosks, markets, &c., 
and the information given concerning them is of a 
very useful kind. The remainder of the book treats 
of painting and decorating, of the effect of cold on 
iron, and of foreign weights and measures ; while in 
conclusion Mr. Matheson gives a technical vocabu- 
lary, containing a large collection of technical words 
with their equivalents in French, German, Italian, 
and Spanish, 

It will be seen from the summary we have given 
that Mr. Matheson has produced a:book treating of 
a vast number of interesting matters connected with 
the practical construction of ‘* Works in Iron,” and it 
is a pleasure to us to bear testimony to the care and 
ability with which he has performed his task. In 
the selection of his examples, chosen as they are 
from works executed by Messrs. Handyside and 
Co., of Derby, he has shown much judgment, 
and his descriptions and treatment of the various 


sections of his subject, are very clear and concise. 
The work, 
graphy, and 


too, is an admirable specimen of typo- 
the engravings are particularly well 





executed, so that altogether we can decidedly re- 
commend ‘ Works in Iron” as a desirable addition 
to an engineer’s library. 


wD EL. 
On the Combustion of Powdered Fuel in Revolving Furnaces 
ond te ne _ and Puddling Purposes.* 


2 L RAMPTON. 
_ From the earliest period it has been the desire of all parties 
interested in the use of coal, to produce perfect combustion and 
avoid smoke. Various mechanical means for bringing together in 
a regular manner the proper equivalents of air and coal, and for 
keeping the bars clean, have been suggested to effect this pur- 
pose; but none, so far as Iam aware, have hitherto perfectly 
succeeded, particularly when large quantities of coal have to be 
burnt in a small s To effect this it is necessary at all times 
to have an equal thickness of eam Pyaining the same area of 
interstices in it, in conjunction with free .a of air between 
the bars, with a regular pressure, without hich it is impossible 
to maintain an equal temperature or equal combustion. In 
some cases an excess of air passes, destroying the tempera- 
ture, in others too little is used, smoke thereby being formed 
which also destroys the temperature. The devices for letting 
air over the fire or at the bridges, although useful in many 
instances, have not produced that regularity which is essential 
for f ca e combustion. 

embers of the Institution are fully aware in many of the 
operations of heating and melting metals, of the importance of 
regularity in the heat produced, particularly in some chemical 
— and in many cases the total quantity of heat capable 
of being generated by the combustion of cold air and coal, is 
only slightly in excess of that necessary to heat or melt the 
material under treatment, and any irregularity in this respect 
would be fatal to the operation. 

difficulties have naturally presented themselves to all 

those who may have investigated the subject, and it appeared 
to me, that the only: to insure perfect combustion is to 
powder the fuel, and feed it regularly together with air by me- 
chanical means without the bars, so as to be independent of 
natural drafts, which from various causes is always a source of 


irregularity. 
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It is not only necessary to have the means of bringing to- 
gether at will the proper equivalents of air and coal to insure 
perfect combustion, but it is essential that the size of the coal 
should be determined; and should during its flotation through 
the furnace be so conducted, that any overcharged and under- 
charged currents of air and coal should be continually reinter- 
mixed until the whole of the carbon is consumed, otherwise, 
were not this attended to, there would be deposits of coal on one 
part of the furnace and free oxygen on others, and without 
due attention to these points proper results could not be 
attained. 

It was discovered at times, that although an absolute mixture 
entered the pipes in the first instance conveying the coal and 
air to the furnace, that under certain circumstances the 
separated, and more particularly where they had to pass throug 
bends, the superior momentum of the coal causing it to be carried 
on the outside of the bend, and issuing from it into the furnace 
in an unmixed state. In the fixed combustion-chamber experi- 
ments it was arranged to have several inlets of the mixture so 
placed as to impinge into each other on the as shown 
in Figs. 1 and 2, and readmixture was the result. ordinary 
air injector, worked by a fan (see Fig. 3), was used for intro- 
ducing the fuel. 

Were all the experiments described that have been made u 
this subject at various places during the past five years, during 
which period more than 2000 tons of powdered fuel have been 
consumed, it would occupy too much of your time. Suffice it to 
say that, unless means can be insured to bring together, during 
combustion, the undercharged and overcharged currents, no 
good practical results can be obtained. Various forms of fur- 
naces have been experimented upon; that which was found 
the most simple is shown in Figs. 1 and 2, where a separate 
combustion eeuhee is used, the fuel and air playing on the 
bottom surface, ing over a bridge into the utilising chamber. 

Toascertain the best grinding — various known im- 

lements were employed; the common flour-mill apparatus 
Fworked by ordinary millers), both for grinding and conveying 
the coal to its destination, is the most simple, involving no new 
kind of labour or machinery. The ordinary common Derby- 
shire grit stone is the best adapted for the purpose. Coal to 
pass through a 80 sieve can be ground at an expense for labour 
of 6d. per ton, and, with proper and ordinary appliances, 30 or 
40 tons a day could be manipulated, at a cost of 1s. per ton, 
including all charges, such as interest on capital, sinking fund, 
wear — an ee * ‘ ¢ difficulty, the 

The feeding apparatus e coal was a grea’ yt 
squistamate bila that the machine must be regular in its 
action, whether the coal be wet or dry. Nevertheless, after 
very many failures, the machine to be sap per- 
fectly successful, requiring no particular attention for months. 


# Read before the Iron and Steel Institute, May ist, 1878. 
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CRAMPTON’S SYSTEM OF BURNING POWDERED FUEL. 
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describe these various experimental machines, but | being kept below the top of the box, G, so that the fuel, enter- 
that shown on the drawing, which is most effective. | ing at E, is not forced over the edge of the box. Should the 
4and5 the feeder, worked bya belt on a drum, which | box become full of fuel, by reason of the rollers not taking it 


unicates motion to the stirrers and rollers by suitable 

ing. A is a hopper, with vertical sides; B a strainer, for 
preventing particles of matter entering the 

Stirrers, disturbing nearly the whole lower 

and revolving in the direction of the arrow, 

thereby mang ie wdered fuel through the opening, E, 
regulated by iding door, F, the top of the opening, E, 





away as quickly as it is supplied to the box, the stirrers not 
having sufficient force to increase the height of the fuel in i 
the stirrers will continue to revolve and agitate the fuel, unti 


the rollers have reduced the quantity in the box. The rollers, | i 
H, I, are for the purpose of feeding the fuel into the shoot, K, | box, 


conducting it to an inj , the inlet of a fan, or oth 
position required, the quantity being regulated by varying 
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ee 
the rollers, one above the other, enables the entire action to be 
in view, whereby any irre ity in the feed passing over the 
seraper, O, cal es ae! detected and the cause oe. 
ined, a most importan' consideration, as any irregularit, 0! 
tsi t passing to the furnace causes a variation iS the beat, 
and produces bad effects. The roller, H, may be placed at the 
side of the roller, C, having a w box over both of them 
jnto which the stirrers force the fuel, but in this case the fuel 
would fall underneath, and be more hidden from view than when 
the rollers are one above the other, and although by Ay sane act, 
I prefer the rollers one above the other, mabe yw \& very 
small head of fuel. This small and constant of fuel between 
or onthe rollers can be maintained in various ways, without a 
hopper being attached to each pair of rollers, and also many 
feed rollers at distances apart from each other can be supplied 
an ordinary screw, as used for conveying flour, or by other 





suitable means. 


result would be if we used the waste heat, the members can 
form their own opinion. I am not aware of any syste 
whether by heated air or otherwise, by which iron has been welled 
with so small a quantity of coal. The reason is obvious, the 
temperature is maintained by the perfect combustion of the 
air and coal without variation. In other cases steel of the 
ordinary kind was melted in 1} hours, in other instances, 60 lb. 
of pure ht-iron scrap was melted in 8} hours without any 
admixture of any kind; a sample of this is shown. This, I 
believe, has never before been accomplished with cold air and 
— but of course it can be effected by the regenerating 
urnace. 

This is an evidence of the extraordinary perfection of the 
combustion, since the theoretical heat producible is only in 
small excess of that of the melting point of wrought iron, and 
had any variation of the quantities of air and coal occurred, this 
result would have been nearly impossible. I know of no furnace 
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a : 
It was ascertained that from the intense heat posse: 
produced and 
from other causes, there was rapid wear and tear of the brick- | could hardly be 
ork; but lobserved that where the natural slag was formed 


my ts the bricks were protected. 
ible Sject then was to endeavour to consume as much as 
nn contact with such slag. The combustion chamber 
oo 80 constructed as to allow the coal and air to play cn 
nated ee bed, formed by the said slag, conducting the un- 
products as much as possible over the work to be 
ee and without touching the brickwork. 
© show the effect produced under such conditions, the com- 
withbLre 80 perfect and regular, that cold scrap was welded 
op pe cwt. of coal to the ton of iron, and this with cold 
»and without utilising the heat in the chimney. What the 














ssing the same power of regulating the heat as in this. It 
hs surpassed even by using weighted gasometers, 
containing respectively air and gas, and passing them through 

openings to the furnace, and impinging into each other. 
Another experiment was made in a large marine boiler ; taking 
out the firebars, and lining the furnace with brickwork, and in- 
jecting the air and coal into them; the boiler containing about 
1600 ft. of surface. 

In a 24 honrs’ trial, the variation in the tem 
smokebox did not exceed 20 deg., that is, 
400, as we found no difficulty in eva’ ing 10 to 11lb. of 
water with 1b. of fuel. It is impossible to produce smoke, as 
the whole of the volatile matter is consumed in the first instance 
The consequence is, that the uptake of boilers have no flame in 


re 


ture of the 
ween 380 and 


them, an im t element when su ting steam, as super- 
heaters don « prory under such pon my exposed a st 
it to a variation of temperature, which, in many instances, 
prohibits their use. 
the fuel would be ground on board, and con- 
be to the furnace mechanically, requiring no stokers; and 
whatever the length of the voyage, the coal consumed per hour, 
may be a constant quantity. 
rom observations made, I believe that from the regularity of 
the heat, three-fourths of the surface usually employed would 
— the same amount of steam, The only residue will 
slag in the furnace, which would be tapped out from time to 
time, requiring a few minutes for the operation. 

Upon further investigation on this subject, it was deemed to 
bea t improvement to form a revolving combustion chamber, 
and in working it out (at the Gun Factories at Woolwich, under 
the charge of Colonel Campbell), there was attached to it a 
puddling chamber revolving together, the whole being encased 
in water, The description is as follows: 

Figs. 6 and 7 represent an elevation and a longitudinal hori- 
zontal section of combustion chamber and utiltaing chamber 
revolving “y # ‘an om 

A is a feeder for pulverised coal, the coal into the 
induced current of air pees by the injections Pate through 
a fixed annular Ay , B, the gens air, coal dust, and induced 
air passing together through the annular pipe, C, attached to 
the revolving chamber, striking the revolving chamber, D 

which has been previously heated with wood or ordinary coal in 
the usual manner employed in coal-dust furnaces), at an angle, 
ing along the sides, and is deflected all round into the centre, 
, where a most intimate readmixture of the products takes 
place close to, or in, the working or puddling chamber, F, 
through and out of it in the openin G, into the gt eon 
and thence to the chimney. The flue-piece, H, is shown at- 
tached to the lever, I, Fig. 8, with a counterweight, J, at the 
other end. 
This flue-piece is removed away from the furnace, as shown 


by the dotted lines, when the furnace has to be charged, or dis- 
charged, or refettled, or otherwise when free access is required to 
thechamber. The flue is kept to its face by any convenient means. 


b 

The flue-piece is shown made double of iron, forming a water 
space, and supplied by the waste water from the furnace ;it may 
be 4 by any other convenient means, but that shown is 
simple. The water enters — a cock, or revolving 

joint, or short piece of hose attached to a Re fixed in a line of 
the centre of the flue lever, I, connected with another pipe fixed 
on the flue-piece, the water passing through these pipes into the 
flue-piece, whatever its position. The water leaves the flue- 
piece by a pipe, X. 

The water spaces surrounding the furnace are supplied as 
follows es Figs. 6 and 7): A bearing or cock, d, is attached to 
the revolving chamber at any con t distance from its end, 
in line with its axis on which it turns, revolving in a fixed shell, 
e. The water enters at f into an annular space, g, in the shell , 
from this space it passes through a passage, h, in the revolving 
portion through the annular air ‘and coal passage, {e, along 
the pipe, ¢#, into a pipe, 7, surrounding the furnace; from 
thence through one or more pipes, k k, ewer Neen into the 


neck of the furnace, 7. The water traverses the water space, 
st the centre portion, m, making its exit through m, and then 
y a ge made through the annular coal and air y Cy 


into the centre, o, then through the passage, p, into the annular 
recess, g?, in the shell, and finally out of the pipe, r. The end 
of the Pipe, r, may be carried up to a height above the furnace, 
so that the water spaces may be full in case of accident to the 
supply ; the waste water may be made to pass by suitable con- 
nexions, X', to the water space in the flue-piece if desired. 

In some cases the direction of the water may be reversed b 
changing the outlet, 7, into the inlet, f, and vice versd. If th 
be arranged, the water may be allowed to make its exit at any 
convenient point from openings made in the pipes, ¢é and j, or 
at other convenient position, falling into els near the 
ground; also, if the latter plan be used, a simple revolving 
union joint with a single pipe connecting it to the chamber at o 
may be used in substitution of the or bearing, d, and its 
double connexion, hp, to the furnace. 

Any convenient mode may be adopted for causing the water to 
pass into the water s of the combustion chamber, so that 
the main feature of its passing centrally through a cock, bear- 
ing, or union joint be maintained as mentioned; the form 
of water spaces in the furnace so supplied with water may be 
varied; but if any parts of the furnace be left without water 

rotection, it is desirable that the extreme ends and projections 
into the furnace should have water spaces for keeping them cool. 

Instead of the furnace being made double, forming a con- 
tinuous water space, it may be constructed in or in whole 
of asingle shell or frame of iron, or other suitable material, 


protected by a coil, or number of pipes placed inside or outside 
the casing, or part inside and outside, such Pipes ing in 
ore alluded 


connexion with the cock, bearing, Or union joint 
to, the water passing through the same, and thence through the 
ipes, making its exit substantially as ate | described. 
The combustion chamber is by preference lined with firebrick, 
nister, or other suitable refractory material, and secured in 
its place by any well-known means; the puddling part of the 
chamber to be lined and fettled by any material, and in the 
manner commonly known to be applicable to that purpose. 
When coils or pipes are used the refractory lining or fettling 
may be made to surround such pipes or coils; s and ¢ are tap 
holes for drawing off the cinder and slag when required. 
The mixed coal and air is described as passing into the com- 


bustion chamber through an annular space striking the chamber 
convenient num- 


all round. Instead of this erp an 1 

ber of pipes may be substituted ; instead of the mixture «f 
air and coal being arranged to enter the chamber equally all 
round, in some cases the air may enter equally, but the coal 
may be so adjusted on its entering the induced current that the 
mass of the coal may enter more at one side than the other, say 
on the bottom, and passing the revolving chamber, the 
products will be deflected u 

on the upper side will be d 
heated state, a readmixture of the whole 
near the entrance of the working chamber, producing most 
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heat in the utilising chamber. Where the material under 
treatment will not be i by the direet combustion of the air 
Se es chamber may form the utilising 


Slag is continually formed, which will have to be drawn off 

12 hours, or at any time it ~ by ae to do so. 

be roy ea Rat apy will be carried round 
furnace, forming a continuous lining, thereb: 

u ‘chamber from the urious action af the 


i working chamber, I prefer that that portion of 
the working chamber, forming the joint between it and the re- 
‘volving chamber, should havea water casing, Y, asshown in Fig. 
i furnace is drawn for the purpose 
WE og gg 
: may y 
adapted so as to be ~to boilers, or.any description of 
furnace to which itis aj 
2 Fig. 9, is a revol combnation chamber formed substan- 
jally as — ;.in effect it is, substantially the 
chamber, D, and . 6, without the division between them ; B 
is the ordinary furnace, the products of combustion 
passing to the chimney; .C is a water joint attached to the.end 
of the working chamber, suppliedwith water, and constructed 
in ry Aw wn or convenient manner; by this means the 
joint is protected by surfaces cooled by water on both sides ; if 
poe” p may be kept sufficiently open to allow of a 


current to be iy injected through it all round. 
with ‘he poaciat combustion as they pass the joint, 

round theoutside of the joint in the required 

h which.air of the required quantity is injected 


ction is that desctibed with a double water 
that can be desired; it weighs nearly 
th two small cylinders 5 in. diameter, 


action is perfectly noiseless, and there 
i any period. that you cannot*con- 
on. 


mal temperature, is not only a t 

to the furneae itaelf but assists materially 4 sities 
brickwork, since they are not subject to changes 

. Although the furnace is sopang smooth in 
only 1} in. of ord firebrick, the 

is has not in any case broken 

worked to within an inch of the 

effect produced on the furnace by 

rapidly ;, itean be heated from cold 

urs. The heat can suddenly be stopped 

furnace, costing it as rapidly as 

us effect = e furnace or the 


i 


ada 
Hl 
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severe test could it be subjected to. 
owt. charges of iron, and eight charges 
ours, melting the iron in it, the 
per cent. 


1 

as com with the ordinary 
bee ngewe 

iron, after being puddled and 

jon totheinch. In this 

and rolled once out, broke 

, but we have produced 

uddied iron heated and 

in of from 26 to 28 

ened, from 88 to 45 tons tc 

result, I anticipate, may be 

required, but this question bas to 

ad we "7 re — — be 

ewt. per charge if desired. My im- 

. economical to have furnaces 

owt. charges. 
has been.erected, but it has 


i oale character. After the 
cinder is allowed to re- 
tap are placed on an incline at 
splashed over it. Then a further 
quantity of mill tap is thrown ali over the bottom, the cinder, 
ing it quite smooth on the surface; this 
w the next heat is charged. The re- 

after each heat, and is done in sections. 
We naturally anticipated that this old cinder being left in the 
furnace would deteriorate the quality of the iron, but we have 
—y samples, and cannot discover the slightest 
e his is a matter of some ager yy and 
— ene igation both mechanically and chemi- 

dally. 


It will be ived that in this arrangement the coal is sup- 
plied from the mill to the hopper, and that the handles re- 
Onabsting Be of the air and coal, together with those for 
ménipulating the caging, may be placed near the mouth 
of.the furnace, and the whole by the two men in charge, 
assistance only being required when the furnace is ya tome 

meqmenpon yay to grind the coal for one furnace, but 
three men could do the work for six or eight furnaces. 

Particular account has not been taken of the fuel consumed, 
as we do not work night and day, neither are we using sufficient 


ight of charge for effecting the greatest economy. At the same 
time I see no reason why one ton should not be puddled with 


from 12 to.15 cwt. of coal. 
To conclude: Should I, by the contents of this paper, have 
somewhat difficult question of 


to 


contributed to elucidate 0 t 
= ee ne and application 
our 
may be considered as one of social wages b 
i ing you to a further more exact in- 
j I shall consider that neither the 
to it has been fruitlessly expended. 





itiah Columbia is about three anda 
is about half.the isn-of Inelands forming an-ell, quviass f 
size inall, a o 
270,000 square miles. 


manufaeturing processes, 
and if I have |< 


THE RIVER CLYDE*. 


Logan, rr; ; 

obtained in 1840, 1846, and 1870. Until reeently the .sides of 
the river afforded sufficient scope for quayextension. The firs 
and.as yet only, dock ‘was opened in 1868. This was.a 


in 1870 


quay. The construction:of 
acres of 


’ Deeks, authorised 
was now begun. These docks would have nearly 30 
water space, 30 acres of y 
and would accommodate 1,000,000 tons of shipping per.annum 
at an eatimated cost of 1,163,000 The quayage in w 
harbour was at present 4774 Jineal yards, exclusive of 830 
i i dock »already referred to; 

on 


lineal yards -surrounding the y 
2782 being on the north, and 1992 
side of the river. An additional dength of on each 
side of the river was nearly may A for use. The water space of 
= of the river between the quays was abont:70 acres. 
was no public graving docks on the Clyde above Port 
Glasgow; but the Clyde Trustees were constructing one at 
Glasgow, 560 ft. long, 72 ft. in width of entrance, and ar 
22 ft. depth of water at ordinary spring tides. In 1850, ad 
of this description, 500 ft. in length, was completed for Messrs. 
Tod and McGregor. At Dumbarton there was one private 
dock 300 ft.long. Port Glasgow had had a public proving dock 
since 1762, constructed from the designs of James Watt. Gree- 
nock possessed five, Ardrossan one, and Troon two graving docks. 
The first Act for the improvement of the River Clyde was 
in 1759. The first steamer, the Comet, was built in 
811-12, and by 1818, passenger steamers were on the 
river, Flyboats for passengers, propelled by sails and oars, were 
used before the introduction of steamboats. Till the year 1818, 
none of the vessels in the foreign trade came further up the river 
4 rrr ed in the deepen 
variet appliances ha m employed in the ii 
and eldmaing of the Clyde. The conten when dry at ‘ow 
water, were broken up by common land ploughs, drawn by 
horses, so that the current might carry the sand away. An- 
other description of plough, much used, consisted of a front 
plate of iron ‘and two sides of timber, the front plate being 
armed with prongs when gravel banks were to be operated on. 
These ploughs were fitted with sling chains at each end, were 
wrought in pairs by hand capstans, two of which were placed 
on the river bank, and two on a punt moored in the river on the 
Smee side of the bank to removed, and were hauled 
through the sandbank with their loads, which were removed at 
low water on to the adjoining land. Harrowing even was had 
recourse to, a harrow being attached by tackle to the stern of a 
tug steamer, which set off with the tide, tearing up the bottom 
as far as requisite; the harrow was then raised, the vessel 
steamed back against the tide, and the operation was repeated. 
Dredgers, with small buckets on a ladder, wrought by hand and 
by horses, succeeded the ploughs and harrows, and in 1824 the 
first steam dredger was started. It dredged only to a depth of 
104 ft.; whereas now several of the dredgers could work in a 
depth of nearly 30 ft. of water. The cost of dredging varied 
much, according to the character of the material to be lifted, to 
the power of the dredger, and to the capacity of the buckets. 
As the material dredged from the Clyde varied from silt and 
sewage deposit to the hardest gravel and boulders, complete! 
concreted together, it was evident there must be a corres . 
ing range in the cost per cubic yard of dredging. - 
example of good work, it was stated that one of the two most 
powerful of the trustees’ dredgers lifted on each of five consecu- 
tive days, in the month of August, 1872, 2240 cubic yards of 
material, or about 2800 tons; the engine working 9:hours the 
first day, , ee the second, third, and fifth days, and 9} 
hours on fourth day; the —— strokes of the engine 
were 33 per minute, the average of water ‘the points of 
the buckets were working at 20 ft. Dredging was carried on in 
the Clyde all through the year, 2400 hours’ average working 
time being performed by each dredger per annum. Repairs 
formed a heavy item in the working expenses of.a dredger. An 
hour each day on the ay was consumed in replacing pins 
links, and buckets, and nearly every year each r was laid 
up for several weeks undergoing a thorough overha 

Occasionally the deposit was removed sufficiently far from 
the front of the quays to enable the bucket dredgers to work by 
spooning. The spoon was a large pronged spade with a straight 
handle about 50 ft. long. The spoons were wrought in pairs by 
hand crab winches, two on the quay and two on a punt moored 
in the river. One man held the handle of each at the edge of 
the , and one set of three men on the quay, and another 
set of three on the punt worked in s alternately, from the 
face outwards and back again for a fresh spoonful. 

Boulders, weighing as much as 174 owt., were occasionally 
lifted by the — but diving bells were constantly em- 
ployed lifting boulders, some of which weighed upwards of 6 
tons. The most important work, however, iormed by the 
diving bells a. the last twenty years been the removal 
of a bed or dyke of trap rock about four miles below Glasgow. 
This rock was accidentally discovered in 1852 by one of the first 
line of steamers between and New York 
pam it. ‘The rock extended over the bed of the river 
for about 900 ft. in length by about 800 ft. in breadth. Biast- 
ing by gunpowder, fired by an electric battery had, at a cost of 
upwards of 16,000/., removed the rock over half the channel, so 
as to give a depth of 14 ft. at low water, the other half having 
an available depth of 8 ft. at low water. 

Up till the year 1862 the whole of the ged material was 
deposited on land at.a cost in 1861 of 10.87d. per cubic yard 
ns depeshingalensy ive of interest on cost of, or - 
anee for depreciation, of 





the 80th of June, 1871, 
Cubic yards to, and depositing them in Loch Long, 








* Paper by Mr. James Deas; read before the institution of 
| Civil Engineers on the 6th inst. 


dock having 5j.acres of water space, and 830 lineal yards of | 
Stobeross 


8100 lineal yards.of quays, the 





miles from Glasgow, was 15,3231. 8s. 2d., or 5.46 

yard, 1.84 penny of the said rate being 10 per cent. on the 
of des for interest and tion; while for 122,664 
cubic yards deposited on land the cost was 16.4) pence cadic 
ard, 3.52 penee per cubic yard being 10 per cent. on je 
the for interest and depreciation. In the twelve 
04 cubic yards, or about 1,130,000 tons 
from the harbour and of which 689,560 

a ) bic yards 
d. Ofthat quantity 345,209 cubic yards wee 
posit, cubic yards new material. Dur; 
last twenty-eight years 14,600,000 cubic yards, or upwards 
of 18,250,000 tons, had been dredged from ‘the river y the 


Clyde T; 
trustees’ dredging plant consisted of six steam 

fourteen steam hopper barges, one steam tug, three dive ae 
27@ punts, and numerous small boats, one dredger and four 
a having been added in the summer of 1871. The 
value of the plant was 140,0007. In 1867 the trustees at a 
cost of 25,000/., erected at Dalmuir, eight miles below Glasgow 
works for the y= 44 their plant, including a patent slip to 
accommodate largest dredger. One hundred and forty 
hands were constantly employed. 

From Glasgow to below the mouth of the River Cart, on the 
north side, and to near Erskine Ferry, on the south side, the 
river dykes had all been removed, and for that length the river 
flowed through land now above the level of high water, much of 
which had been raised to that level by material dredged from 
the river. The slopes of the banks were 1} horizontal to 1 
vertical, and were covered with whinstone rubble. Until within 
the last four years, when the author became the engineer of 
the navigation, the stones were hand-pitched, at a cost for 
labour alone of 1s. 2d. per square yard; since then pitching has 
been discontinued, and the stones left rough as laid on. The 
slopes stood better, and the waves otal by steamers were 
more effectually broken. A coating of stones 12 in. in average 
thickness effectually protected the slopes for months. 

The total expenditure of the trustees since 1770 had been 
5,594,9817. 14s, 8d. ; of which a sum of 1,390,947/. 18s. was for 
interest on borrowed money, 724,4537. 8s. 3d. for land for the 
enlargement of the harbour, and 164,8387. for land for widening 
the river below the harbour. The whole expenditure had been 
paid out of the rates and by money borrowed ongthe security 
of these. The total debt of the trust at the 30th of June, 1872, 
amounted to 2,151,557/. 8s. 3d. 


DE-SULPHURISING IRON. 
To tas Eprror or EnGIveeRina. 

Srtr,—I observed in your issue of — 25th, that a patent 
for oe Ey &c., iron in puddling was challenged 
by a Mr. Ellison. I tind the same process in “ Percy,” p. 36, 
1864: “ Protosulphide of iron heated with sulphate of pro- 
toxide. It is decomposed when heated with a sulphate of the 
same metal.” 

Under these circumstances, I suppose, I can use the pro- 
cess without payment. Would you give an opinion, and 
oblige your constant reader, 








Epwakp Extorr. 
Green-street, Paddington. 


SLEEPING CARRIAGES. 
To tae Epiror or ENGINEERING. 

Str,—At the present moment, while sleeping cars are 80 
much talked of, f should like to draw attention to an old, and 
perhaps forgotten, plan for modifying the existing first-class 
carriage to suit the end in view. 

Let the backs of the seats with the eushions attached be 
made to iift up, as in steam packets, forming two beds of the 
entire width of the carriage ; the seats below with the arms 
removed form other two, and thus four passengers have 
ample accommodation. On occasions the lower beds might 

two each, and the number of passengers carried be the 
same as at 

There does not appear to be any great difficulty connected 
with this plan, and it is decided ly superior to the existing 
arrangement in the London and North-Western — 
carriages, of couches formed by frames sliding from under t 
seats, as the passage is left clear, and passengers are out of 
the way of the — between the doors. 

am, Sir, yours obediently, 
May 6, 1873. 


THroven PAssENGER. 
“ QUESTIONABLE INFORMATION. 
To tHe Epitor oF ENGINEERING. 

Srr,—I have read with much interest the correspondence 
which has taken place in your columns the past few weeks 
upon the subject of the upper and lower rows of tubes in 
marine boilers; and perhaps you can kindly find space to 
allow me to correct the assertion made by “ Marine En- 

ineer,” with regard to the opinions of sea-going engineers. 
Speaking from the knowledge gained during 17 years ex- 
perience, I think that very few actual “sea-going” engineers 
could be found to support the notion that the lower tubes 
are the most ive; very little observation is sufficient to 
show that the reverse is the case, and the experiments nar- 
tated by Mr. Sides in ExerngeRtne of the 2nd inst., should 
be sufficient to prove the fact to those who have had no per- 
sonal experience in the matter. : sate digo 

I enclose my card, and must say that, in a scien tfc ms 
cussion, “Marine Engineer's” conduct in making such * 
cttw” regardto a large body of men, ca® 

be 


justified. Coetke 
May 6, 1878. An Ou Ges-eorne Encivsst. 


Gop 1x New Sourn Wasen—sthe ag ft onset 
i weer - olen 
cogdlemdeehed the wiet, in 1872, was 1.018.108 
as compared with 1,148,782/. in 1871. The New South a 
Government is about to raise a further loan for railway oh 
tension ;and having tothe increasing we* “ 
of the ary itis ble this loan will be partiall 
negotiated in New 

















th Wales itself. 
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THE SOUDAN RAILWAY EXPEDITION. 
(Continued from page 276.) 
Ix the Bahiuda desert the rainfall takes place 
May and August, but the quantity is very 
variable, and it sometimes happens, indeed, that 
two consecutive seasons are entirely rainless. The 
total absence of all regular observations leaves the 
nestion of this rainfall very uncertain. ; ; 
Afew remarks upon the drainage lines in this 
district will find a suitable place here. The desert 
ins, which are practically level, receive, of course, 
s considerable amount of moisture during the rain 
seasons, but this is soon evaporated by the heat of 
the sun. At Abou Halfa ariver bed, and remains of 
trees washed up on its southern bank, show the 
line of drainage taken by the water from the neigh- 
pouring hills. ‘The hills near Gakdoul also pour 
down a considerable quantity of water, which falls 
away towards the north, and culverts would have 
to be provided on the line of railway to carry off 
this water. The district here is, however, largely 
cultivated, and, as the soil is deep, and absorbs the 
moisture rapidly, the greater part of the rainfall 
would disappear before reaching the culverts, and 
a maximum allowance of 4ft. depth of water in 
times of highest flood would be ample. 
The next important point along the line of rail- 
way in this district, where floods must be provided 
inst, is at Abou Deleah, where the southern side 
oe range of sandstone and porphyry hills drain 
into a Wady, and thence to the wells of Abou 
Deleah. At this place a maximum depth of 4 ft. 
would also be provided for, but such an accumulation 
has occurred only once in twenty-four years, and it 
then lasted but a very short time. 


On the plains a low bank from the side cuttings 


will always keep the rails above flood level, and 
side ditches would be made where drainage has to 
be provided for, thus reducing the number of cul- 
verts, and consequently the skilled labour required, 
toa minimum. 

We pass next to the consideration of the water 


supply along this section of the railway. At the|§ 


commencement of the fourth division the wells of 
Abou Halfa, situated in the bed of the river, are 
the first requiring notice. They are formed like 
those of Abou Deleah and El Fouragh, and are 
used in the same manner; although these wells 
are not lined they stand well, but in the wet 
seasons they become partially filled with sand and 
other deposit. 

Certainly the most remarkable wells in the desert 
are those of Gakdoul. They consist of three large 
water-worn cavities, each at a different level, andshut 
in by precipitous cliffs, ‘The lowest of these pools 
orms an irregular oval in plan, about 120 ft. long, 
by 60ft. broad, and for three-fourths of its length 
it is enclosed between perpendicular rocks, Whether 
any labour has been expended in making these ex- 
cavations it is impossible to say, but it is evident 
that the cavities have been mainly produced by the 
torrents rushing through a small passage about 8 ft. 
above the highest water level, and thus wearing 
away the softer portions of the rock to a consider- 
able depth below the ground level. These reser- 
vours contain always sutficient water for two years’ 
supply of the existing demand, and are never dry. 
The lowest well is daily visited by large numbers 
of animals, and the water is consequently unfit for 
any other use. The second pool, about 10 ft. above 

first one, lies in the bottom of an almost inac- 
cessible channel, the sides of the gorge rising in 
some places nearly perpendicular, and to a height 
of about 80 ft. from the water. ‘The appproximate 
length of this pool is 200 ft., and its width is 40 ft. 
The quality of the water is excellent, and from this, 
and the upper pool, the skins or Girbas, used to 
ba, the drinking water, are filled, a cord and 
ucket being employed to raise the water from the 
wells. The third pool is about 5 ft. higher than the 
— and lies in a direction nearly at right angles 
the latter. Its size is about 80 ft. by 15 ft. 
Neal tortuous and contracted channel, about 
» long, and 3 ft. wide at the bottom, forms the 
ee between the second and the lowest pool, 
above this the gorge widens out, and by the 
entice of adam, a fine reservoir and ample 

Th supply would be obtained. 
ed we ls of El Faar, situated about 8 or 9 miles 

the line at Gakdoul, consist of a number of 

es 3 or 4 ft. in diameter, and a few feet in depth, 
‘are formed in the usual manner, and they are 

ae a the channel of a large river bed. The wells 
in is Y excavated, and are unlined ; their falling 
ore a matter of frequent occurrence, and 


these accidents are repaired by the excavation of 
new holes. 

The water is drawn from these wells by skins 
formed roughly into buckets, by being tied at the 
four corners, and lowered with a line. A basin with 
puddled sides is formed on the surface, for the use 
of animals, During the rainy season the holes are 
rapidly filled with deposit, and they have then to 
be remade ; on the other hand, in the dry season, 
the wells are gradually deepened, as the water level 
falls through use, absorption, and -evaporation. 
Cattle, sheep, and goats are driven here in large 


Y | numbers, and it is the custom during the hot season 


to water the sheep and goats once every four days, 
and the cattle every other day. In the winter season 





PLAN OF WELLS OF GAKDOUL. 


they are driven to the wells every sixth and fourth 
day respectively. The water at these wells is good, 
and the supply generally plentiful; only once, in- 
deed, during the past thirty years have they dried 
up, after a continued drought of two years. 

The river bed of El Fourigh, at the site of the 
wells, is about 150 yards in width, but the scour on 
each bank, extending for a distance of half a mile, 
points to the fact that a mn quantity of water 
passes down this watercourse during a rainy season. 








12 to 15 ft. deep, and the width about 300 yards. 
Many small tributaries cross the camel route be- 
tween Gakdoul and the wells of El Fouragh, which 
carry off the drainage from the range of hills run- 
ning in a north-easterly direction from Gakdoul to- 
wards El Fourigh. 

Following the river bed from its wells, it is seen 
to take a bend to the west, while on the east it re- 
ceives the drainage from the hill range just 
mentioned. ‘The pry drainage, however, runs 
towards that bend of the river which turns west- 
ward, near the hills. Followi the base of a 
— of a sandstone hills for seal half a mile, it 
suddenly sweeps round in a northerly direction, and 
passing through a gorge, enters a plain where vege- 
tation is as abundant as at Gakdoul. The hills of 
sandstone and porphyry which surround this plain, 
provide an immense watershed, which pours from 
seven or eight mountain torrents into basins, and 


j| thence into the river bed of El Fourigh, where it 


is gradually absorbed into the desert sand further 
south, or evaporated by the heat. 

The wells of Abou Deleah lie close to the line of 
proposed railway. They are sunk in the same 
manner as those wr described, but as the soil does 
not stand so well, they are constantly falling in, 
and have, therefore, very frequently to be recon. 
structed. The water at this spot is excellent for 
drinking, and the supply is , having failed like 


#) | that of El Fourigh only once during the last thirty 
4| years. Being on the camel route to El Metemmeh, 


the wells are constantly visited by caravans. They 
also form a favourite watering-place for the herds 
and flocks of the Arabs. 

The well of El Shabocat is about 7 miles from El 


A Metemmeh, and is also upon the camel route. It is 


about 24 miles west of the proposed line, and con- 


dj | sists of one well 12 ft.indiameter, and 50 ft. in depth, 


excavated ee the sandstone rock, to a bed of 
sandy shingle. It is situated on an extensive plain, 
amongst thick scrub and coarse grass, and as there 
is no water channel in its vicinity, the supply is ob- 
tained from low-level springs. ‘The water being 
brackish, it is unfit for drinking purposes, and it is 
thick and clouded. The supply is abundant and 
never failing in the driest seasons. Small puddled 
basins are formed as at other wells, on the ground 
surface, for the use of the cattle, for which purpose 
it is almost entirely reserved, as the water bears but 
bad reputatiop amongst the Arabs. 
(To be continued.) 


THE VIENNA EXHIBITION OF 1873. 
No. XIII. 
Tue former numbers of this series of articles have 
contained a general account of the Exhibition and its 
buildings, and also a detailed description of the In- 
dustry Palace, and the central Rotunda, It remains 
in conclusion to describe fully the Machinery Hall, 
and the few other buildings which are of interest 
from an engineering point of view, such as the sheds 
for agricultural implements and products, and the 
water works, &c. 
The Machinery Hall is probably the largest build- 
ing of its kind in existence, being no less than 797.14 
metres (2615 ft.) long by about 50 metres (164 ft. 
wide, that is to say covering an area of 40, 
square metres, or about 47,800 square yards. It 
consists of a central nave flanked by an aisle on 
either side, all three divisions running a 
the whole length of the building. The nave, whic 
contains the shafting and stationary engines for 
putting the machinery in motion, is 28 metres in 
width, and 13.22 in height to the springing of the 
roof, while the aisles, which serve for the exhibition 
of hand tools and small machinery notin motion, are 
each 8.53 in width and 5.16 inheight. The body of 
the building is formed of four long rows of brick 
piers, so arranged that each pair in the nave consti- 
tute the supports for one of the iron trusses of the 
roof which cover this division, and similarly each 
column of the two outside rows carries one end of 
the straight iron rafters which support the simple 
lean-to roofs of the aisles. ‘The other ends of these 
rafters are attached to the piers of the nave. Each 
of these piers is founded on a concrete footing, 
those of the nave being each 1.28 by 1.58 metres in 
cross section, while the corresponding dimensions of 
those in the two outside rows are 1.28 by 0.79 
metres, Considering that none of these piers have 
any shafting to carry, and that the work done in 
the Machinery Hall will never be of a kind to en- 
gender serious vibrations, it must be allowed by 
everybody that the dimensions given above are 
very maa in excess of what they need be. More- 








A few miles south of the wells, the river bed is from 


over when the Exhibition comes to an end, this 
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whole building will have only the value of old 
material unless it have the good fortune to be 
allowed to remain standing, and to be sold for a 
large railway depét. Had, however, the columns 
been made of cast iron, and the dimensions and 
shape of the whole been fitly chosen, for future as 
well as present purposes, it would have been pos- 
sible to have sold the whole for from four to six 
large railway stations, and to have taken it to pieces, 

and re-erected it with as much facility 
as the London Exhibition of 1851 was transported 
to Sydenham, and re-erected there ; in this case the 
value of the building would have been nearly that 
of new work. 

At the point where the roofs of the aisles meet 
the piers of the nave, these latter are connected 
together by solid brickwork arches, the rectangular 
spaces above which are filled with windows; the 
lighting of the aisles is accomplished by means of 
windows placed between every pair of piers of the 
the outside rows. 

The roof of the nave consists of a series of iron 
trusses, the span of each of which is 29.58 metres, 
and the depth from the head to the foot of the rafter 
6.92 metres. The rafters are rolled I-beams, the 
struts are of cast-iron, while all the rods in tension 
are, as usual, round wrought-iron bars, These trusses 
are connected together by wooden purlins which 
are covered by diagonally laid planking, the whole 
being then plated with zinc.* The wood and zinc- 
work of the aisles is executed in a precisely similar 
manner, but the supports, instead of being trusses, 
are simple inclined wrought-iron girders. 

The flooring is domed by filling up to the re- 
quired level with gravel, in which joists, otherwise 
unsupported, are bedded; these joists carry the 
flooring boards, which in the nave are 0.065 metre 
(2.6 in.) thick, and in the aisles 0.035 metre (1.4 in.). 

The shafting in this Exhibition is arranged other- 
wise than is usually the case. There are two lines 
of main shafting carried by as many rows of cast- 
iron columns erected parallel to the axis of the 
Povey - each row being 3 metres distant from that 
axis ; the columns are consequently 6 metres apart 
p weston 5 while longitudinally they are set at 
distances of 3.57 metres.t Their heads in each row 
are connected together by massive plate girders, 
while transversely also every column is connected 
to the corresponding one of the opposite row. Asa 
rule each column is a cast-iron tube 0.24 metre in 
diameter in the shaft, and swelling out at the base ; 
but wherever a station engine is situated the 
arrangement is slightly different, for here, for the 
sake of greater security, four ordinary columns 
are grouped together and bolted into one. The 
shafting is 0.09 metre (3.6in.) in diameter, and is 
carried on American adjustable bearings which can 
be raised or lowered vertically through a considerable 
distance by means of screws working in lugs which 
are cast on to the tubular columns, This system is 
undoubtedly very useful in quickly built workshops 
in the ‘‘ Far West” where the footings may be in- 
secure, and the columns for carrying the shafting 
mere timber posts which at the same time support 
the roof of the shed, but is hardly necessary for 
a building like the Machinery Hall of the Vienna 
Exhibition, where the foundations are so sure, and 
the columns so numerous and of such a character as 
to render it impossible for the shafting to get out 
of the true horizontal line. 

The boilers are all located outside the main build- 
ing in separate sheds, each country exhibiting ma- 
chinery in motion having its own boiler house. 
These consist merely of rectangular pits sunk in 
the earth to such a depth, that the tops of the 
boilers come up to about the level of the ground; 
the pits are of course bricked in, and access is 
gained to them by a flight of steps on either side, 
so that the public can view their contents as objects 
of exhibition ; they are, moreover, each surrounded 
by brick pets, and are covered over by plain 
shed roofs supported on open timber framing. 
Each house has its own chimney, consisting of a 
tong tube of wrought-iron plate, standing on a 
brick pedestal, and stayed with chains after the 
manner of the funnel of asteamer. - 

The agricultural sheds are two in number, one 
between the western ends of the Machinery 





* A transverse section of the Machinery Hall, showing 
this roof, was published by us on page 155 of our last volume, 
while on page 205 of the same volume we gave a part side 
elevation and part longitudinal section of the hall, together 
with views showing the arrangement of the shafting. 








Hall and Industry Palace, the other at the eastern 
end of the Machinery Hall. There has been 
also added lately a small separate shed at the 
back of the larger western one, exclusively for 
American exhibits. These buildings having been 
intended solely for agricultural products, and ma- 
chinery not in motion, have been made altogether of 
woodwork, and that too of the roughest sort. Like 
the Industry Palace all three sheds are founded on 

iles, on which the skeleton buildings of timber 
rames were erected, both walls and roofs were 
then boarded over, the walls with overlapping boards 
so as to be weather-proof, while the roofs were made 
water-tight by means of ordinary roofing felt. The 
flooring, like that of the Industry Palace, is formed 
of boards supported by joists, which are carried on 
the heads of the piles. 

The western shed consists of a main rectangular 
building, with four wings branching out of it on one 
side; the outer ends of these wings are connected 
together by a covered gallery, and thus three courts 
are obtained which are also available as exhibition 
space, The American building is merely a simple 
oblong shed, while the large eastern hall consists of 
an oblong building connected by means of covered 
passages with another shed similar in general 
arrangement to the western one just described. It 
has, however, only three wings and two courts. 
There is nothing in these buildings viewed either 
from the artistic or engineering point of view, which 
deserves imitation or merits a more detailed des- 
cription. 

e Vienna Exhibition was unfortunately finished 
before the completion of the water works, which 
are destined to supply the town hereafter with 
water at a high pressure. But such a vast organi- 
sation as this Exhibition could not exist a day 
without a regulated water supply of some sort, and 
hence it became necessary to erect special works in 
order to make good the deficiency. 

It is a strange thing that two years ago the Town 
Council determined to bring their supply from the 
borders of Styria, a distance of some 80 miles, by 
means of an aqueduct, They rejected at the same 
time a counter popes which was to raise the 
water from wells, by means of pumping engines, 
into a high-level reservoir carried on cast-iron 
columns. Now the two years are over, and the 
aqueduct will not be ready for another ten months, 
but in the mean time the other proposal has been 
actually executed in the Prater by the Exhibition 
Commission, and is now capable of providing 75 
per cent. as much water as the aqueduct, at a cdst 
which is comparatively a vanishing quantity. The 
arrangement, as carried out, is the design of Pro- 
fessor Grimburg, and has for its object the supply 
of the fountains, hydrants, and fire-engine reser- 
voirs, the feedings of the boilers and the kitchens 
of the different restaurants, and also-the sluicing of 
the water-closets and other sanitary conveniences. 
The plan is as follows: For the supply of the high- 
pressure water necessary for the fountains, hy- 
drants, and water-closets, a water tower, 138 
Austrian feet high, was erected, this consisting 
of a reservoir of rivetted boilerwork, 24 ft. in dia- 
meter by 20 ft. in depth, supported on nine cast-iron 
tubular columns, each 105 ft. in height, which stand 
on an octagonal pedestal of brickwork, 15 ft. high. 
The columns are bound together, and stiffened by 
means of wrought-iron rings and diagonals ; two of 
them serve as outlet pipes, while a third one, in the 
centre of the group, feeds the reservoir, which con- 
tains 8000 cubic feet of water. This water-tower, 
which is situated close to the western entrance to 
the Exhibition, furnishes about 18,000 cubic feet of 
water per hour, and supplies the fountains, nine in 
number, as well as 180 hydrants. It draws its supply 
from a well 18 ft. wide, and 22 ft. deep, by means 
of a double-cylindered horizontal steam engine of 
100 horse power nominal. 

Two of the larger fountains are fed by a separate 
apparatus, which serves also as a reserve to the 
water-tower just described. The arrangement is 
rather eee oa for there is no reservoir, the 
pumps forcing the water directly into the pipes 
which lead to the fountains. The plan is an Ame- 
rican one, and everthing about it is original ; the 
two engines, which are each of 50 horse power, work 
the pumps by direct action, without interven- 
tion of cranks; as there are no crank axles, there 
can also be no eccentrics, and so the valves are 
worked by tappets. The well from which the water 
is drawn is in this case 12 ft. wide, by 20 ft. deep, 
and has to furnish 6000 cubic feet per hour. 

The boilers and condensers of the Machinery 





Hall are supplied by another set of pumna ohne 
are quite different from the two sets Tlie aa 
tioned. The system in this case is a pg 
Norton’s tube well on a large scale. Contin 
iron piping is driven into the ground “an 
water is reached, and then the pumps are a 
to the heads of the pines; thus no well is n 
and the water is sucked up through the pipes, and 
delivered into a reservoir, which in this cane i 
situated 18 ft. above the level of the floor of re 
Machinery Hall. It will convey an idea of the "4 
quirements of a large exhibition in the matter of 
water when it is stated that the united length of 
the pipes connected with the water works in the 
sary api 12 miles. 

With the present article we conclude i 
in which we have described in detail the pt 
tive features of the Vienna Universal Exhibition of 
1873. These articles, with the numerous illustra- 
tions which have accompanied them, form the only 
comuee comers account of the Exhibition 
buildings which has as yet appeared either in this 
country or abroad, and it is gratifying to us to know 
that our efforts to provide our readers with trust. 
worthy and detailed information on this subject has 
been thoroughly appreciated, particularly ‘on the 
Continent. What we have so far done for the Ex. 
hibition buildings it is now our task to do for their 
contents, and we can assure our readers that it ig 
our intention to spare no trouble or expense to 
render our accounts of the great ‘‘ world’s show” at 
Vienna worthy of the importance of that vast 
undertaking. 


TRACTION ON CANALS. 

WE have already (see ENGINEERING vol. ix., page 
352, and vol. xiv., page 226) described the locomo- 
tive designed by M. J. Larmanjat, which, with 
several modifications, has been adopted by Mr. F. 
H. Trevithick for working tramways in Portugal. 
As our readers know, a central single or double 
rail is employed, upon which run two wheels, 
placed at the front and back of the machine, and 
along the line of its axis; besides these there are 
two side wheels in the middle of the vehicle which 
rest upon the ordinary road surface, These last 
are the driving wheels while the former are the 
guiding wheels. Arrangements are made to adjust 
at will the distribution of weight between the driv- 
ing and guiding wheels. M. Larmanjat considered 
that one valuable application of his system, lay in 
employing it for the traction of canal boats, and 
the experiences he has gained in this direction are 
of sufficient interest to justify our placing them 
before our readers, although we by no means 
share Mr. Larmanjat’s views as to the applica- 
bility of his system for towage purposes. On 
the 28th June, 1871, he obtained from the Mi- 
nister of Public Works authority to make ex- 
periments in this direction on the Canal of Bour- 
gogne. The results obtained appearing satisfactory, 
he made application for permission to extend the 
system upon the same canal, between Laroche and 
St. Jean-de-Losnes. This application was accom- 
panied by a memoir, from which we may quote the 
principal points. 

The question of interior navigation is at present 
one of vital moment in France. This was clearly 
explained at the last presidential address delivered 
at the Society of Civil Engineers in Paris, a résumé 
of which we recently published. In France, river 
and canal transport has already the advantage 0 
cheapness ;_ if the regularity and rapidity which it 
wants, could be imparted, means would be provided 
by which internal channels of navigation 00 
enter into successful competition with railways. 

The water route which connects the C 
with the Mediterranean, is divided into three sec- 
tions, the first and last of which possess the advan- 

e we have just alluded to. Steam towage © 
established between Le Havre and Montereau, 7 
it should be extended to Laroche; that is to te 
embouchure of the Canal of Bourgogne. see 
Laroche to St. Jean-de-Losnes, the boats are ba he 
by horses on the Bourgogne Canal. Lastly ae 
journey to the Mediterranean by the pon 
Rhone, and the St. Louis Canal, is completed Py 
steamboats. 

To increase the speed of haulage on the Bourgogne 
Canal, various ns one. been ry 
tugs, hauling in a sunken n, an : 
ray deca bs on the canal banks. M. Larman 
examines in his memorandum the 
jects, and concludes by rejecting, and, a syste. 

y suggesting the substitution of his owe 
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S, boats traversing the Canal Bourgogne measure 
about 150 tons, and the trials made by M: Larman- 
to which we have already alluded showed that 
+ locomotive weighing — haul one of 
ts at a good working speed, 
on gle rail proposed by M. Larmanjat weighed 
about 151b. per yard, and the engine presents the 
«anv features of his system. ‘The side wheels 
farnished — — a. ‘Lhe ——— 
ism of which we have spoken, permits the 
ary to be thrown either»on'the guiding, or on 
the driving wheels according as towhether the boat 
is empty or full. With this arrangement such a 
machine, weighing 4 tons, will haul at the rate of 
to 3 miles an hour, a boat loaded with 150 or 
160 tons, Each engine will haul a single boat and 
would travel until it met another, when the two 
would exchange —~ and return — their os 
tive points oO eparture. to this 
ee ement one line would suffice for accommodat- 
ing the whole traffic of the canal. The mean dis- 
tance between these relays would be 15 miles, 80 
that with 10 — the bin canal, which is 150 
les long, would be worked. 
mpl and regularity of transport being the 
essential characteristics of steam traction, M. Lar- 
manjat endeavoured to place himself in these points 
in the best.possible condition. Passing throug 
the locks cannot, of course, be avoided, but the 
mean duration of a lockage is only 5 or 6 minutes, 
and this time could be usefully employed in tending 
the engines, a —a - locks, —— 
boats are within them, would be a cause’o ay, 
of considerable importance in respect to the slow- 
boats hauled ky men or horses. ‘Then M. 
jat would claim the right of “ trématage,” 
that is to say, the ——— of passing -his boats 
first through the locks;»when they should be within 
500 metres, This oe: indispensable for steam- 
hauled boats, would occasion only very small incon- 
venience to those vessels towed by hand or horses. 
lastly, he requested that ear rail should oO vas 
on theactual towing path, because the width be- 
neath all the bridges is sufficient for allowing the 
ine to pass. 
“ieee now see what, according to M. Larmanjat, 
would be the practical consequences of the applica- 
tion of his system. . The sixty boats which traverse 
the Bourgogne Canal, on an average with a mean 
journey of 30 miles, make altogether about 1800 
miles per day, supposing that they travel through 
the 24 hours. Steam towage gives a double 
y — oe 7 — fourfold that of ee 
- e adoption of his system should, there- 
fore, double the traffic : but Thdmitting that the 
a hype remain ‘the oa as seers —_ on 
oubled, a daily: circulation of thirty boats-w: 
sufficient, which would give’a to-and-fro journey for 
each boat of 10 miles, the length of the canal being 
150 miles. Thirty engines in use and ten in re- 
serve, would be ample for the service. Under these 
conditions an economy would be realised in the 
personnel of the boats, and one-third more freight 
oe yr meg = the same number ~~ 
vessels, Moreover, M. Larmanjat proposes a tari 
very closely approximating to that df oo haulage, 
despite the greater speed he proposes to attain. 
¢ have stated that the proposition made by M. 
a was very favourably entertained, and he 
obtained a concession for 40 years for the working 
of his system on the Bourgogne Canal, between 
he and St. Jean-de-Losnes. The conditions 
yz =~ gg ner by an agreement, dated 
, 3. According to this agreement, 
the speed attained must not p- Sach 5 shiles an hour 
with empty, and 34 miles per hour with full boats. 
The right’ of way for lockage is accorded. ‘The 
maintenance of the towing path will not be charged 
toM. a unless it is shown. that his system 
Causes special injury. 

The towage tariff is established on a scale de- 
creasing with the distance, and is divided into two 
owe The boats on the Bourgogne canal weigh- 
dh Tom 30 to 35 tons, and carrying a useful load 

50 tons, it is easy from the tariff to ascertain 
charge of transport for an empty and for a 
pm sees. The financial organisation of this 
Crédit tee theme _has been commenced by the 
will be —— and it is anticipated that the rails 
ing wit 5 in four or five months, whilst the work- 
commenced gradually so soon as sufficient 

of line is complete. 


ments njat gives the results of some experi- 


are 


h| because a practical step in this. direction, even 


speed | be tested and experimented without detriment to the‘ 
neighbourhood. After great difficulty Mr. Krupp has 


Commission of Engineers of the Ponts et Chaussées. 
The engine was driven at varying speeds, and the 
amount of traction was ascertained under the dif- 
ferent conditions as follows: 
per hour. Tractive force. 

440 


Speed 
Barge loaded 1} miles... . 
* ry »» (about 6.6 lb. per ton.) 
44 


Barge empty 64 n 
The average tractive power of a horse is esti- 
mated at about 143 lb. on the draw bar. 

These trials went to show that the maximum speeds 
that can be attained without inconvenience are 
34 miles, with a loaded, and 6} miles with an empty 
barge. The official conditions impose, as we have 
seen, & Maximum s of 5 miles per hour u 
empty boats. But after the results obtained at the 
above-named experiments, it is probable that a 
higher speed will be petitioned for. As to con- 
sumption of fuel, it was found. on an average 
equal to 35 lb. per mile. This figure is a high 
one, but probably cannot be reduced, on account of 
the various losses: of power inseparable from the 
system. 

We have drawn attention to this effort for de- 
veloping the useful carrying capacity of canals, 
partly to indicate one of the directions which in- 
dustrial enterprise is taking in France, and partly 


though it be a useless one, is worthy of being placed 
on record, That the system of M, Larmanjat, or, 
indeed, that any system of steam towing from the 
canal bank can be made commercially successful, is 
almost, if not quite out ofthe question. Many ex- 
periments have been made in this matter, and in 
all cases without practical success; and certainly 
where light traction engines, which required no 
adaptation of the. towing path, have failed, how 
much more certainly will failure attend a 


maintained, especially when it is remembered that 
the same course is open to the common traffic of 
the canal bank; moreover, the practical difficulties 
in the way of working the system appear too great to 
admit of its meeting even with tolerable success: 





NOTES FROM GERMANY,. 
Bonn, Max 19, 1873. 
Mr. Krurr’s Province AND ExPERIMENTAL GROUND. 
Tue very. great extension of Mr. Krupp’s Cast Steel and 
Ordnance Works at Essen made it necessary to provide a 
suitable site where steel ordnance of all calibres might 


succeeded in acquiring a large proving and experimental 
ground, which will answer all requirements, It is situated 


and it was opened on the 27th of March by 

a new 6-pounder gun. The site has a | 

metres, and is divided into 65 stations, of 100 metres each, 
the first number being towards north-east, between 
Duelmen and Seppenrade; the last towards the south-west, 
where the butt is situated between the Borken Hills. The 
former end will be touched by the Dortmund-Enschede 
Railway, and branches will run off from here over the 
proving ground to facilitate the transport of heavy pieces. 
Here will also be erected some commodious workshops and 
smithies for the use of the experimentalists, as well as 
some comfortable villas for the occasional reception of high 
personages who should be desirous of witnessing the trials. 
The first 6-pounder ever fired here was placed at station 
No. 40, the target, of 5 metres height, at station No. 49, 
consequently at a distance of 900 metres, when 18 rounds 
were fired, of which only one missed. It may be expected 
that this will become soon classical ground for the develop- 
ment of modern heavy artillery. 


Perer von RItrInGER. 


and mechanical engineers, the Councillor Peter von Rittinger, 
who died at Vienna on the 7th of December last. His name 
is connected with a great number of inventions of mining ma- 
chinery, by which it became known far over the borders of 
Austria. His improvements in large mine pumps, turbines, 
high pressure fans, as well as his side-blow percussion tables, 
self-acting continuous jiggers, and self-acting classifier for 
dressing ores, found a widespread application, both in 
Europe and America. P. von Rittinger was born at New 
Titschein, in Moravia, in 1811, and after he had passed 
through the grammar school and University of Olmutz, he 
studied for two years at the celebrated mining academy of 
Schemnitz, in Hungary. He was subsequently employed in 
the Government service at the silver and copper mines of 
Schemnitz, in 1849 as superintendent of the coal mines 
at Brandeisl, in Bohemia; in 1849 he was chief engineer 
of the famous silver mines of Joachimsthal, and in 1850 
he became councillor of the Mining Department at Vienna. 
At various international exhibitions he represented Austria 





tly made on the Bourgogne Canal by a 


as her commissioner, as in London, 1862, and in Paris, 


which requires that a railway shall be laid down and | from 


at Seppenrade, near the town of Duelmen, in Mhesgan Thee 
‘of 6500 


A few months ago Austria lost one of her ablest mining | to, 


1855 and 1867, and his reports published on these occa- 
sions were always very valuable. Besides these reports, 
his publications were numerous. He wrote on perspective 
drawing, 1839 ; on ore classifiers (Spitzkersten), 1849; on 
centrifugal ventilators, 1858 ; on turbines, 1861 and 1865; 
in 1867 he published his ‘‘ Treatise on Ore-dressing,” and 
during 21 years—from 1851 to 1871—he published every 
year a folio volume, with numerous drawings, entitled 
“Experiences in Ore-dressing, Mining Machinery, and 
Building.” He was an active member of numerous 
technical and scientific associations, and from 1868 to 1865 
he was the president of the Association of Austrian Engineers 
and Architects, and since 1868 examiner at the Polytechnic 
Institution of Vienna. From this short sketch it will be 
seen that Petervon Rittinger’s life was a very active and 
productive one,and his premature death will long be 
regretted, 


FrreserGc Mrinixe AcApEmy. 

The Royal Saxon Mining Academy at Frieberg has 
undergone a total reform as regards the course of lectures 
given there, since Gustav. Zeuner, formerly professor at 
Zurich, became its director. The lectures are now 80 
arranged that a young student, who has had a middle-class 
education, is capable to acquire, in the course of three or 
four years, all mathematical, physical, and chemical 
sciences connected with the art of mining, metallurgy, and 
engineering. The academy is at present frequented by 76 
students, of whom 22 are Germans, 1 Luxemburger, 4 
Austrian, 3 Swiss, 8 Russian, 1 Servian; 1 Wallachian, 5 
Greek, 3 Italian, 2 Spanish, 1 Portuguese, 6 English, 18 
North American, 8 South American, 2 Mexican, and 1 
Indian, who form a very polyglot as indeed. The 
rumours which were lately circulated that.the«Frieberg 
‘Academy was going to be united with thesPelgtechnic 
School.at Dresden are officially declared.to be without 
foundation. apodha nage oF 





REVERSING ROLLING MILLS. - #% 
a 





wish to 
ported in 


motion piece b 
Whee a r00h 


piece... .” 
fi 
a reasonably heavy flywheel 


minute, and the mean radius of gyration at 8 in. 
Circumference of 16 in. diameter=4.2 fn, 2K 
per second velocity at centre of gyration jay =height corre- 
sponding to 2.8 ft. velocity=.12 ft. ,°.27 X 2240 x .12=7258 foot 
pounds of energy to be imparted to the rolls, that they may 


uire the speed of 40 revolutions per minute. 
“The deflection of the springs, according to the formula by 


Mr. D. K. Clark=1.66.°"___ = 9,5 sixteenths of ‘an inch 


Exe xt 


= 2.8 ft. 


r ton. 
48 bein 
8} width in inches. 

6 thickness in sixteenths of an inch, and 44 number of plates: 
Taking the deflection at 6.8 in.=.567 ft. we have a= 


12,800 lb. mean pressure on springs, and 2 x 12,800=25,600 Ib. 
or 11.43 tons maximum pressure, or 5.715 tons maximum at 
end of each spring; whereas safe load is not much above 8} 


ns. 
That the deflection assumed (6.8in.) is correct may be 
proved by multiplying the weight in tons by the deflection 


per ton 43 x11.49—6.79 in, 


I conclude from the above that the springs working under 
the above conditions are not likely to stend, but will be 
bably take a ¢ set, unless indeed they be made 
very different material from that of the springs upon which 
Mr. Clark experimented. 
Springs com of say 88 plates 34 in. x y in. and 30 in. 
long, instead o 94 in., I think ‘would stand much A 
te the above calculations nothing has been allowed for 
resistance due to friction nor resistance from 7s chilled 
roll, which would of course increase the amount of deflection. 
As Mr. Head has not patented his invention, but 
liberally given it to the public, I trust he will be eq 
liberal in giving us the results of the experiments he 
make with it, and finally describe the modified gear, 
any modifications be found requisite. 
Yours obediently, 
London, May 20, 1878. ° 


W. SchowHErDER. 
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PEAT COMPRESSING MACHINERY. 


CONSTRUCTED BY MESSRS. CLAYTON, SON, AND HOWLETT, ENGINEERS, LONDON. 
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We have more than once of late had occasion to refer to | 
the peat machinery designed and manufactured by Messrs. 
Clayton, Son, and Howlett, and to its working at their estab- | 
lishment in the Woodfield-road, Harrow-road. Since the | 
machinery was described in our columns several alterations 
have been made in its details, improvements having su ges- 
ted themselves to Messrs. Clayton in the course of its working. 
We now, therefore, illustrate the latest arrangements, our 
engraving having been pre from a rep of the 
a tus taken as it stands in Messrs. Claytons’ yard. To 
follow the course of manufacture with this apparatus we must | 
begin with the squeezing trucks, which we have not thought it | 

to illustrate. These are simply closed wagons run- | 
= 4 _ railway, and fitted with covers which are | 
when wagons are filled. The sides and bottom 
of each wagon are perforated with small holes, and one end 
of the body of the wagon is movable and is actuated by a 
screw. As soon as the wagon is loaded this movable end is | 
forced inwards by means of the screw, and thus the peat is | 
put under pressure so as to rid it of some of its surplus water 
on its way to the machine. These wagons are used when 
the peat contains much surplus water, but in cases where the 
peat is not very wet, the ordin tipping trucks only are | 
required. The wagons are hauled from the bog to the works | 
by a barrel hoisting Se ee ceaied over the machine 
and from which it is driven. 

From the trucks the peat is tipped into the vertical | 
hopper of the machine, in which are inclined blades fixed 
upon the vertical shaft. The blades break up the lumps of | 
peat and press the mass downwards into the horizontal | 
ylinder into which it is fed by a worm placed on the | 
ventral shaft. The peat is thus brought within reach o 
he propelling arms which are fixed spirally around the 
‘tral shaft in the horizontal cylinder, and which pass 
made with 


1 
c 
butween sharp steel knives. The knives are 
C ove-tailed feet and are received into grooves 
ia 9 Temovable bar-plate, whieh io covured in the ide of the 
y bolts. By means of the scissor-like 

) inery the peat is cut up into 

and squeezed or kneaded r. The fibres 

are, by this treatment, so divided facility is given 

r setting free all moisture and fixed air that may be re- 
cells of the stalks, and the peat is deprived of 

resiliency, so that it is reduced toa suitable con- 


| stances passing in with 





ing. spaces between the cutting knives 
uced from the feeding to the deliery end 
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of the cylinder, the propelling arms being correspondingly 
placed. - The mouldin yor are adjusted at the “1 oO 
the machine, and may be of any desired form. Five of these 
orifices have hitherto been u and have been found con- 
venient in working. 

Beneath the chamber upon which the moulding orifice is 
fixed, and which is seen to the left of the machine, is a roller 


table on which the trays for receiving the moulded peat are | 


placed in succession by a boy, so that they run ina con- 
tinuous series underneath the moulding orifices and receive 
the peat issuing from them. As the front end of each tray 
comes up, the workman severs the streams of moulded peat 
by means of a sliding cutter, and pushes the loaded tray 
forward until it is opposite the cutting frame, in which several 
wires are stretched. These wires being brought down on the 
peat severs each bar into a 5in. long, which is a con- 
venient size for use. The loaded trays are sent along the 
roller table until they are opposite the tray racks. The trays 
are then lifted off on to the racks, where they remain for 
about three days, until the peat will bear handling, when 
they are placed upon the open shelving for final drying. The 
tray racks consist of uprights with arms fixed upon them 
between which iron Ax are strained. The contingency of 
accident to the machinery from stones or hard foreign sub- 
e peat, is provided against by means 
of a friction clutch seen to the right of the machine in front 
of the driving gear. This clutch can be screwed up to give 
pel desired ree — — when any — 

ving an objectional degree of solidity passes into the ma- 
chine, the dlatoh slips, its resistance being overcome, and 
breakage is thus avoided. The cylinder has a movable cover so 


f | that the interior mae be readily examined, foreign substances 
a 


removed, knives replaced, or anything else necessary done. 

Since the trials made in the early part of April last—an 
account of which ap 
month—Mesers. Clayton have worked up some 60 or 70 tons 
of = The result of these trials has been very satisfactory, 
as by them Messrs. Clayton have proved that their machinery 
will work up peat of the very fibrous kind, which ordinarily 
cannot be utilised. The machine has not once been found to 
clog, which affords proof of its fine cutting action. The pro- 
ducing power of the machine has also been fairly tested, and, 
so far, Messrs. Cla find the yield to be at the rate of 
from 75 to 95 tons of crude peat 10 hours. The output 
of raw material ap; to much upon the state of 


pears 
moisture of the peat bog, being greatest when the peat is 


ivi 


| wettest and least fibrous. With fully decomposed wet bogs 


f | —so many of which exist in Ireland—the output is caleu- 


| lated at 100 tons per 10 hours asa minimum. As regards 
the ultimate yield of dried peat, it appears that working on 
the large scale confirms the statement made in our notice of 
the 4th of Apri), as Messrs. Clayton find that from 16 to 20 
| tons of dry fuel fairly represent the capability of their ma- 


ne. r 
Various kinds of peat have been tried by this machine, and 
it is interesting to notice the difference between the peat 
| dried without having been previously treated, by the ms- 
| chine, and that which has been operated upon. Peat of very 
| fibrous nature when has an open spongy appearance, 
suggestive of cocoa-nut fibre. The same peat treated by this 
machinery becomes compact and hard and assumes 4 § 
gravity of from 1.05 to 1.10, whilst black decom we 
| condenses to about 1.20. A set of machinery to work 1 
tons of crude peat employs in all ten men and five boys in- 
| eluding diggers, engine drivers, men in drying sheds, &., 8 
| that the cost, allowing a fair amount for wear and tear, 18 
| placed by Messrs. Clayton at from 3s. 6d. to 5s. per ton. ed, 
The calorific value of peat, which has been much a : 
varies considerably, some kinds of peat being very In 
heat-producing power, whilst others are very +: ai 
| Canada prepared peat is said to do §ths the wor —s 3 
| With regard to the intensity of peat, it appears pty 
| practical use of that fuel in Canada and on the Con 
| that a large grate surface and slow draught are rm 
| for its most advantageous combustion, and under reps 
| ditions its full intensity is realised. The form in w od in the 
used is another consideration, that is whether got hue 
| form of condensed peat or merely dried turf. 4 ‘ierable 
| ease the fuel is too light to withstand any considera” 


| 
| 
| 


| 
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in our issue for the 4th of that | 


——- od this direction. 
has long been recognised, og 
in good form and condition 
apparatus appears ane gnds for anticipating its 
i int is 











Mar 23, 1873.) ENGINEERING. "gy 


| 








STRAW-BURNING PORTABLE ENGINE AT THE. VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. RANSOMES, SIMS, AND HEAD, ENGINEERS, IPSWICH. 
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Os the extensive farms of the prairies of North 
ind South America, steam has hitherto been little 
employed for agricultural operations—not because | 
te advantage over animal power was disputed, but 
% account of the impossibility of obtaining coal or 

od as fuel for the engines, except at a cost | : 
would render their use almost prohibitive. | 2 = 
ae Russia, the United Provinces of —— i ——— —_ : 

ia, an . where | ‘ ° . : . 
4 day's journey may wpe ene! dy without seeing | being brought in carts for a long distance, or if | which are vr roe Ae = gy pyre py 
& tree, steam machinery has been employed for coal was used it was transported from the nearest keep up steam in . By rm ‘the furnace in such a 
inn ume for the purposes of thrashing and grind- | port, where it had usually arrived from England. | covered to feed them into ile sucniee, 1% | 
ing, in order to mest the demands of the export corn Although coal and wood are not indigenous in | manner that -_ — Ar me: ns elem. yp 
; but the operation has been carried on at | these countries, yet many vegetable products | to the har oy Sr admitted to produce continuous 
Bteat cost to the farmer, most of the wood for fuel abound, such as straw, reeds, maize , &e., | atmospheric air P 
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combustion ; and as such fuel is always attainable 
on the spot, at almost a nominal price, it is self-evi- 
dent that such a discovery would greatly extend the 
use of steam power in these districts. 

In some parts of the West Indies and in Egypt, 
sugar cane trash, or megass, has been for some time 
used as fuel, but usually mixed with coal or wood, 
and in South Russia and on the banks of the Danube, 
straw has been burnt in the portable engines in 
various ways ; but the only one which can be ad- 
mitted at all successful was the following :—The 
bars were taken out of the firebox, and the engine 
was placed on a brick flue, running diagonally from 
the ground to the floor of a pit about 10 ft. deep, 
one end of which was hermetically sealed to the 
bottom of the firebox, and the other terminated in 
a sort of oven, in which the straw was burnt. ‘The 
heated gases passed up the flue, through the fire- 
box and tubes of the engine to the chimney. This 
system was injurious to the lower part of the fire- 
box, besides compelling the farmer to bring all his 
grain in carte to the place where the engine was 
fixed, instead of taking the thrashing machine along- 
side each stack, which is a great saving of labour 
and expense. 

To obviate these difficulties, Mr. Schemioth, a 
Russian engineer, conceived an idea that straw 
might be forced into the firebox of either a portable 
or fixed boiler in the form of a fan by means of 
rollérs, so that each separate piece would come 
under the action of the flame, RB more rapid 
combustion to take place than when the straw was 
fed into the furnace in a compressed state, and burnt 
in a slow smouldering manner. He communicated 
his idea to Messrs. Ransomes, Sims, and Head, of 
Ipswich, who forthwith commenced to make experi- 
ments, and after about fifteen months of continued 
trial, this firm have at last produced the most per- 
fect engine yet invented for burning straw and 
other vegetable products. 

In some of the early experiments much trouble 
was experienced in obtaining sufficient atmospheric 
air through the bottom of the firebox, owing to a 
deposit of silicious matter which covered the bars 
with a sort of clinker, and after trying various 
schemes, the following simple method was found to 
be the most practical: the bars are placed about 
4 in. apart, and between each pair is a blunt knife 
projecting about 2} in. above them, Each knife is 
attached to a cross bar sliding on two guides under 
the grate, one end of this bar terminating in a long 
handle extending beyond the ash pan. When the 
bars require to be cleaned the fireman moves the 
knives backwards and forwards, giving them at the 
same time a side action, which cuts out the clinkers, 
these falling into the ash pan, where they are im- 
mediately quenched by a jet of cold water from the 
feed pump, thus avoiding any danger from the 
escape of the burning ashes in case of windy weather. 

The apparatus for feeding the engine is self-act- 
ing, and driven by means of a satrap, and steam may 
be got up in the same way as with any other com- 
bustible, by attaching a handle to the feeding rollers 
and turning them by hand instead of by steam 
power. One man only is necessary to feed the 
straw into the engine, provided the material is 
brought to him and placed alongside the feeding 
trough. ‘The average consumption is about four to 
five times the weight of coal, and according to ex- 
periments made, about ten to twelve sheaves of 
straw are required to thrash one hundred sheaves of 
wheat. 

On Monday lasi we had an opportunity of witness- 
ing at the makers’ works, dhipewich, a trial of an 
engine fitted with the apparatus of which we have 
been speaking. The engine was one of Messrs. 
Ransomes, Sims, and Head's. ordinary 10 horse power 

ortables, except that it was provided with a larger 

rebox than is used for coal burning, and that the 
tubes were of slightly smaller diameter than those 
ordinarily employed. ‘The straw-burning apparatus 
was constructed precisely as shown by our engrav- 
ings on the preceding , and the straw burnt 
was in its natural condition, and had not been sub- 
oes to y Tp nag drying process. On first 
ighting up, rollers had of course to be turned 
by hand to feed the straw into the firebox, but this 
is very light labour and can easily be performed by 
a boy. In thirty-two minutes from applying a light, 
the steam had got up to 20 1b. pressure, and the 
steam jet in the chimney was then opened. In 
eight minutes more, or forty minutes from lighting 
up, the steam pressure had reached 31 lb. and the 
engine was then started, the steam jet being shut 
off, and the belt put on to drive the straw-feeding 


rollers. The steam pressure then began to rise 
rapidly, and in eleven minutes more, or a total time 
of -fifty-one minutes from lighting-up, a pressure of 
60 1b. was reached. Subsequently, the pressure 
was raised to 70 lb., and a brake, applied to the fly- 
wheel, was loaded so as to cause the engine to de- 
velop 20 effective horse power, the speed being 
140 revolutions per minute. With this load steam 
was maintained steadily and with the utmost ease, 
the whole of the arrangements working admirably. 
The combustion of the straw was thorough and 
complete, only a very few stray particles of unburnt 
material occasionally finding their way into the ash 
pan, while by an occasional use of the rake or knives 
already mentioned, the grate bars were readily 
kept clear. The water jets in the ash pan also 
thoroughly fulfilled their purpose of preventing 
ignited particles from flying about—an important 
matter where thrashing is going on—and altogether 
the trial was a most satisfactory one in all respects. 

One of the illustrations which we give on the pre- 
ceding page, represents a perspective view of one of 
these engines getting up steam, showing the position 
of one man feeding and the other turning the rollers 
by hand. ‘The other engravings consist of a section 
of the firebox and an end view. In these views, aa 
are toothed rollers fitted with malleable teeth, and 
connected with the engine by means of a pulley, 4, 
driven by a strap from the crankshaft. These 
rollers make 48 revolutions per minute, and can be 
turned by hand when getting up steam. ‘The mov- 
able sliding blunt knives or rake, ¢c, attached to a 
cross bar, d, slide on guides, ee, below the grate, 
as already explained. This rake can be moved with 
a forward and side motion by the stoker by means 
of the handle, /, thus breaking up the silicious 
crust deposited on the grate bars, g, while a per- 
forated pipe, 4, is provided for injecting water 
upon the burning ashes. A shoot, #, carries any 
small pieces of ignited straw back into the ash pan, 
and j is a wooden trough to contain the straw which 
is to be fed into the furnace, and which can be re- 
moved when the engine is travelling. The whole 
apparatus swings on a hinge, &4,and can be taken 
off in a few minutes, and the ordinary fire-door 
substituted when coal or wood is burned. 

A very fine specimen of one of these engines is 
exhibited at the Vienna Exhibition at Messrs. 
Ransom2s, Sims, and Head’s stand, where it has 
attracted great attention. We consider this to be 
one of the most important steps that has been made 
in the construction of portable steam engines since 
their introduction, as they can now be used in any 
country where vegetable produce be raised, instead 
of as heretofore being practically restricted to those 
countries where coal or wood can be procured, and 
a wider extension is thus given to the opportunities 
for the employment of steam power than would at, 
first sight be thought possible. 








Tug Institution or Civit Enetngrers.—The seventh 
and concluding ballot of the session of this Society for 1872 
7-78 took place on Tuesday evening, the 20th of May, Mr. 
Hawksley, the President, being in the chair. At this meet- 
ing there were elected, as members, Messrs. George William 
Keeling, engineer of the Severn and Wye Railway and 
Canal Company, and John George Mair, Grosvenor-road 
Engine Works; and, as associates, Messrs. William John 
Fraser, Railway Iron Works, Bromley-by-Bow; Arthur 
Henry Heath, Stud. Inst. C.E., assistant engineer, Great 
Northern Railway ; Lowis Jackson, resident engineer on the 
Bolivar Railway; Elias William Jones, Neath ; John Milton 
Lewis, late on the contractor's staff of the Poti-Tiflis Rail- 
way ; Frederick Harry Mort, Stud. Inst. C.E., Westminster ; 
George Edward Ormiston, assistant engineer, Government 
Reclamation Works, Bombay; John Hunter Rhind, ex- 
engineer, P.W.D., India; George Henry Roberts, Roch- 
dale; Frank de Mierre Turner, Slough; George Waller 
Willcocks, Westminster; Francis Windam, Stud. Inst. C.E., 
Redbourne Hill Iron and Coal Company, Frodingham ; and 
Sir William Wright, Chairman of the Hull Dock Company. 
It was reported that in the current month the Council had 
transferred Messrs. Alexander Richardson Binnie, Richard 
Henry Brunton, and Edward Harry Woods from the class of 
Associates to that of Members, and had admitted Messrs. 
Charles Arthur Friend, Edward Fyfe Griffith Griffith, Her- 
bert Septimus Harrington, Frederick Sharp, Harry Scott 
‘aylor, Charles Tickell, Augustus Bythesea Todd, Claude 
ineent, George Edward Vint, and George Kempthorne 
Watts as students. The additions to the roll during the 
session have included 17 members, 138 associates (of whom 
24 were previously students), and 74 students; the losses, 
by death and otherwise, have comprised 1 honorary member, 
2 bers, 13 iates, and 18 students ; and 13 associates 
have been transferred to the class of members. The register 
now contains the names of 15 honorary members, 780 mem- 
bers, 1227 associates, and 272 students, making a total of 
2294. Twelve months ago these numbers were respectively 
16, 757, 1136, 246, together 2155. There has thus been a 
gain of 139 of all grades in the past year, being an increase 











at the rate of about 6} per cent. per annum. 


THE PEAT QUESTION. 
To tHe Epiror or Evyainerr 

Srr,—We notice, in Mr. Danchell’s bites on the 
subject, published in your issue of the 9th inst., a ré 
the calculations put forward in a preliminary pros — 
the Dumfries Peat Fuel Company, in which the sade : 
firm appeared. Mr. Danchell asserts that these calculatios = 
those of our Mr. Clayton. A reference, however, to the ine 
troductory remark which Mr. Richardson has given in his 
pamphlet, prefacing these figures, will, we believe pt 
your readers that the details were not compiled by Ve rng 
ton, nor by us, but by the promoters of the Dumfries C =. 
pany. Further, whatever inaccuracies there may be in the 
calculations or statements contained in the preliminary 
spectus referred to, we are in no wis accountable for A ag 
all we did in reference to the matter having been to pee 
a quotation for supply of the machinery. As Mr, Danch il 
has not raised any new matter in his letter, and as P 
position is fully established by practical results, we doen i 
necessary simply to state, that 9000 trays are required fo 
each of our peat machines, each tray being capable of co ; 
taining about 60 lb. of prepsred peat. These trays nn 
made at from 6d. to 8d. each. 

Observing also a letter in your paper of the 16th; 
signed J. M. C. Meadows, from "which i appears ean 
gentleman has fallen into the same error as Mr. Danchell we 
are induced, for the information specially of these gentlemen 
and witha view generally to correct erroneous impressions, to 
state, that we do not, and never did, either state, or led an 
one to believe, or infer that for an ordinary season’s wethiag 
more than 200 days should be reckoned upon (i. ¢., from March 
to October). Further, for the satisfaction (we hope) of your 
correspondents, we may say that the error as to the period of 
time, which appeared in the preliminary prospectus of the 
Dumfries Company, was fully pointed out to them and con- 
demned by us at the time. 

Apologising for taking up so much of your space upon 
points of detail, which are of so commonplace and compre- 
hensive a nature as to be scarcely worth the trouble which 
has been spent in discussing them, and thanking you for 
your insertions of our various letters, 

We are, Sir, yours, &c., 
Hewry Crayton, Son, How ert, ayp Co. 

Atlas Works, London, W., May 21, 1873. 
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To THE Epriror or ENGINEERING. 
Siz,—Leaving the rival patentees of machinery for com- 
pressing a non-compressible substance to settle amongst 
themselves the realistic merits of their different systems, 
perhaps a few practical observations from one who has given 
the subject of peat a long and careful study may not be 
without advantage to your general readers, premising that 
the writer has no interest in any patented system, and that 
the results given are obtained from his own experiments, and 
conducted with only one view, viz., to arrive at such a result 
as to be commercially beneficial to the community at large. 
It may be a paradox, but it is not the less true to assert 
that the best way of compressing peat is not to compress it 
at all, but to leave to nature, acting by the natural force of 
attraction of cohesion, to bring the particles together ina, 
homogeneous mass. This, however, can only be done when 
the nature of the particles is analogous. From this it will 
be obvious that care must first be taken to separate the 
woody fibre contained in the crude peat from the fine black 
powder. This can only be accomplished by washing and 
trituration. I have made fuel from peat, having a density 
about equal to coal, weighing 80 lb. per cubic foot, by simply 
washing the peat through a sieve, the mesh of which was 
7 holes to the inch. The pulp thus obtained was poured 
into a filter, and after an interval of five to six days was 
sufficiently hard to be cut into bricks. It was then allowed 
to dry in the open air for five to six weeks, when it was quite 
fit to be employed as fuel. The quantity of water employed 
was 1} times the weight of raw peat. ‘The refuse fibre thus 
obtained mage very excellent fuel, but was neither homo- 
geneous in texture nor was it of anything like the specilic 
gravity of the rest. ; P 
As regards the drying of peat fuel, irrespective of the im- 
possibility of doing so by artificial means at a comme 
advantage, there arises a second consideration, viz., whether 
the quality of the fuel does not suffer a material deteriora- 
tion in the process of drying if the heat applied very mueh 
exceeds 80° to 100°. Iam most positively of opinion that 
it does so. I prepared samples both of which were tres! . 
in an identical manner up to the drying—one was allow 
to dry in the atmosphere, the other by the artificial applica- 
tion of heat. The result was marvellous, and astonished me. 
In the case of the air-dried fuel a black border skin formed 
itself gradually, changing the colour of the mass — 
matel the centre. In the other case the peat assumed ® 
light brown colour, spongy in texture, and very light in 
specific gravity. This, upon consideration, is by no means 
remarkable. ‘Peat in its natural state contains a large quan 
tity of oil, which is evaporated at a low temperature. . 
long, therefore, as the temperature is kept below that 0 ~ : 
evaporation of the oil no harm can result, but the instas 
this limit is exceeded very inferior fuel is produced. dried 
Another important point to consider is, that im sind 
peat the oils are brought, by.reason of the hs ery 
the water it contains, to the surface, and thus ages i 
reabsorption of moisture, although exposed to the in _ 
of wet. In artificially-dried peat the oils, being evapora 
the reabsorption of water is easy. Pay: ; 
Having thus briefly touched upon the main points by 
to my mind, seem of vital importance to the oumsliens ae 
the best means of utilising a very large amount S real 
wealth which hitherto has remained, ere sper y 
ing, not utilised, I summarise my experience as follows: . 
i. That no compressing machine or mechanical pressure 


, ta fuel as dense as coal. 
necessary to produce from peat a .~ so ided because of it 


2. That artificial drying should 








has on the fuel so 


expense, and of the injurious effect it 
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| ——_ a ° ° 
ess peat is produced of the same density as 

i little Costing is accomplished, because it cannot be 
= to stand the weight of iron when in the smelting fur- 


point I can speak as to theimproved quality 
‘on where peat is employed. I have myself built up a 
gn with condensed peat. I instructed the smith 
nd bar of iron about lin. in diameter, the 


mn the latter 


rou : . A 
~ roy which was 80 inferior that it broke from a jar on 


wed of the anvil. When the welding had been effected, 
the oe inca bent over the anvil back on itself like the 
jink of a chain, without showing the slightest symptoms of 
Imake no doubt that if the inferior qualities of iron 
orked by peat fuel, instead of that in ordinary use, 


= "qualities of iron which are now inferior could be made 
ap orn with the best Yorkshire iron, which, in the 
market, commands 8/. to 91. per ton more in price. 


| hardly know whether I need notice Mr. Danchell’s re- 
commendation. I corrected a misstatement of his, and while 
admitting the incorrectness of the statement which called 
forth my reply; he advises me to hire a bog in England 
capable of proaucing a like result. I am at a joss to under- 
sand what that has to do with the question. If his state- 
ment was correct he should have stuck to it, if not, he should 
have acknowledged his error at once, and submitted to cor- 
netion with a good grace. 

One word in conclusion. If any of your readers feel more 
than a passing interest in this question, I shall have great 
pleasure in submitting for their inspection samples of peat 

uced by the means above described. As the 
eenieg machine to be used in washing, I believe 
Carr's to be a very good one, though by no means the best ; 
indeed, any machine which is capable of reducing the peat 
toa fine pulp will answer equally well. 
I am, Sir, yours obediently, 
JouN PINCHBECK. 
97, Leadenhall-street, London, E.C., May 21, 1873. 





To tHe Epiror or ENGINEERING. 
§m,—Should your space allow it, may I ask the favour 
of your inserting @ few more remarks which I have to make 


on this subject. ) 

Mr. Danchell’s letter in your issue of the 9th instant, 
sarcely explains the points in question previously referred 
to by me as clearly as 1 could desire. 

1. In his first letter he omits to state the cost of dealing 
vith peat by his process, and in his second communication he 
does not further enlighten us in this matter. From his ex- 

rience he condemns entirely any further attempts to pro- 
duce a marketable fuel by mechanical means. It is not un- 
reasonable to expect, under these circumstances, that Mr. 
Danchell would furnish some detailed account of his own ex- 

ience, that we might institute a comparison between his 
process and that of Messrs. Clayton, which he undertakes to 
prove impracticable. If the latter can be performed at 
anything like the cost stated, it is very clear that, in such 
districts as this, where coal has been costing from 35s. to 40s. 
per ton, and in some instances has not been obtainable at all, 
po or question is solved ; and so far as relates to localities 
imilarly situated, it may be considered the same, though it 
7 pa ory out of the question to expect peat to compete 
wi at the pit’s mouth. With peat at. our doors, we 
may reasonably expect satisfactory results, if it can be 
produced at the price mentioned by Messrs. Clayton. 

2. Mr. Danchell says, in his second letter, as regards the 
percentage of water ‘‘while Mr. Clayton found only 60 to 
1) per cent. of water, my sample .... contained as much 
089 per cent.” In his first letter, however, Mr. Danchell 
leads us to suppose that Mr. Clayton’s statement, as regards 
this was false, for he says, “the true figure is 89 per cent.” 
Your correspondent takes a particular instance and holds it 
up as @ general example. Since it appears that Mr. 
Danchell has found it impossible to convert peat which has 
attained a certain point of dryness, it would be interesting 
to know when this point is reached, and whether Messrs. 
Clayton have ever experienced a similar inconvenience in 

with crude material. 

8. It ip clearly putting peat to a disadvantage in making 
theoretical comparisons if, as Mr. Danchell has done, we con- 
tidet the water in one case and neglect it in the other. I cannot 
therefore regard Mr. Danchell’s explanation as satisfactory 
oathis point. It appears that I have created a false impres- 
ton by my remarks on this part of the subject, which another 
of your correspondents notices. It was not my intention to 
2 ute the fact that “air-dried peat contains 25 per cent. 

water ;” but to point to the necessity of instituting a com- 
Parison such as Mr. Danchell made on equal terms in each 
tue. With respect to the intensity of heat generated by 
peat fuel, Mr. D, ’ ion i i 
na Lec t. Danchell’s assertion is so much at variance 

\ Leavitt's statements on this point (who appears to be 

& good authority on this subject), that he must 

pardon me if I cannot accept his remarks as conclusive, bear- 

—m that 1 made no mention of coke in my letter. 

* Your other correspondents obscurely hints that I have 

ted prejudice in my remarks. Ifso, I,regret it, and I 

vour to amend my ways in future; and in con- 

ung I wust not omit to express the same excellent 

My towards him which he has so kindly bestowed on 
Your correspondents. 

1 am, Sir, yours obediently, 


Okehampton, Devon. ; 


’ To Taz Epitor or ENGINEERING. 
hang Meadows has so much experience of peat, and 
niten thereon so clearly and impartially, that one reads 
g he contributes with attention. 
; oe merits of ordinary and condensed turf are of 
oll wea interest in this neighbourhood, where Scotch 
. at 45s. a ton, and the competition seems to lie 
— two former descriptions of fuel. 


not, however, grounds for believing that the 





ratio given by Mr. Kernaghan are as correct as any figures 
can be canting to two such varying substances ? , 

In Professor O’ Reilly’s agian the evaporation of water, 
applied as a test to Ballancourt peat, is said to have given 
the following ratio of efficiency : 

Ordinary turf : condensed turf : : 2.34 : 4. 

Sir Robert Kane gives the calorific ratio of ordinary turf 
to coal, as 43: 100. Mr. Meadows gives condensed turf to 
coal, as 60 : 100. 

The following are deduced from the above: 


2.84: 4::12: 205 
43 : 60 :: 12 : 16.7 

Is not this fully accounted for by the condensed peat being 
og —_ denser, but also drier than ordinary turf is ever likely 
to be 

The system Mr. Meadows recommends in his interesting 
pamphlets is im successful operation at Mr. Malcolmson’s 
works at Birdhill (14 miles from Limerick). The excava- 
tion of deep peat is made the chief industry, while two of 
poy rechoy i ae worked bya moveable engine, condense 
the fibrous turf. 

Where turf is eo plentiful, as it is in this district, it has 
always seemed to me, that for condensed to compete with 
ordinary turf, the cheapest motive power (water) should be 
— to work the pe pers. 

here are plenty of bog streams which might be utilised by 
means of movable turbines; and the Shannon and its 
tributaries afford cheap transit, which seems of equal im- 
portance. I take this opportunity (if you will kindly give 
it me) of mooting whether water may not be useful in'a 
third way, viz., for a preliminary submergence of the peat. 

Following brick-making precedents, in some degree, it 
might be dug about November, and immersed in running 
water from that month until about March. 

While this would soften the material and leave less work 
for the pulpers to do afterwards, itis thought that it would 
improve the fuel chemically, increasing the ratio of carbon 
to the other elements. 

I am, Sir, your obedient Servant, 
Wattse M. J. CAMPBELL. 
Athlone Barracks, May 19, 1873. 





To THe Epiror oF ENGINEERING. 

S1r,—Your correspondent, Mr. J. M. C. Meadows, in your 
last issue, puts a question to me that demands a reply, and 
therefore 1 am sure you will kindly give me permission to 
do so as concisely as possible. It is to be desired that all 
who write upon this subject would do so in the same spirit 
as Mr. Meadows, but Mr. Danchell seems determined, with- 
out full inquiry, to adopt erroneous and injurious conclu- 
sions respecting Messrs. Clayton, Son, and Howlett, and to 
act upon those conclusions regardless of the injury he may 
do to those against whom he has no cause, and therefore can 
entertain no personal feeling. If Mr. Danchell and Mr. 
Meadows had carefully read Mr. Richardson’s remark in his 
pamphlet, to which they refer, they would have found that 
the preliminary prospectus of the Dumfries Company was 
sent to him merely as one piece of information amongst 
many others, and that in no way did Messrs. Clayton and 
Co. connect themselves with the statements it contained, 
more than one of which were in decided antagonism to their 
own statements furnished to that company. 

Mr. Meadows asks, would Mr. Elsam undertake to carry out 
such a programme ? and I reply most certainly I would not ; 
the idea that peat-drying operations with or without sheds, 
can be carried out more than 200 days in the year without 
extraneous aid, is one that neither Messrs. Clayton nor 
myself have ever put forward, or for a moment entertained. 

In conclusion allow me to state that Messrs. Clayton and 
Co. have not introduced me in their circular as a capable en- 
gineer, or as an engineer at all, neither have I any pretension 
to so honourable a position; I have simply had so long and 
large, and I may add, successful a practical working experi- 
ence in peat, that they have deemed my advice and assistance 
to be of value to purchasers of their machines, and I will add 
that this practical experience is freely at the service of any 
of your readers who, like Mr. Meadows, wish only to arrive at 
reasonable conclusions. 





Yours respectfully, 
~ presen Esa. 
6, Finsbury Place South, May 21, 1873. 








OXIDE DRY BOTTOMS. 
To tHE Epitor oF ENGINEERING. 

S1z,—That “ necessity knows no law” is a truism exem- 
plified by the sinuous course the “ dry bottomists” have taken 
to parade the virtues of their progeny, and their not over- 
scrupulous mode of defending them. ‘I hey have extolled the 
absence of vices, that mar the pretensions of sand and cinder, 
and with pharisaic composure complain that “dry bottoms” 
are not as other furnaces. 

The writer, who is champion and patron, appears as little 
amenable as “necessity” itself, or he would venture to offer 
homage to the law of reason by laying on its altar such facts 
as practice and its vaunted prosperity had given him. 

But inventors like not drawing the “hard and fast line” 
of particulars, are remiss of figures when indicating issues, 
and prefer to speak generally rather than specifically; in 
truth, honouring plain speech more in the breach than the 
observance—prevarication is akin to genius, and appears the 
peculiar prerogative of “dry bottomists.” 

The erratic defence of Mr. Hutchinson, whose marvellous 
faculty for misconstruction is both “ splenetic and rash,” so 
perversely obscures the real point at issue that I despair of 
securing any reliable measure of utility by which these fur- 
naces may be judged. He is more bent on culling words for 
the distinction of inverted commas, than answering either 
my arguments or accusations. 

With an air of magnanimity he declines further to deal 
with my unfairness, and proceeds at once to gibbet it in 
every paragraph, and also makes the discovery that the 





question to be discussed is “oxide dry” v. sand and cinder. 


[ It is no wonder he has laboured under misconception, when 

the veritable question of my letters, and the par Hn of 
Mr. Greener’s papers is only now dawning upon him. Per. 
haps he will now revert to my first letter, read from his new 
_— of view, and furnish a categorical reply to its pro- 
positions. 

_ He has accused me of being uncandid, vague, and. mys- 
tical; but I do not misconstrue ; misconstruction is due either 
to wilful avoidance of, or a blind insensibility to, atruth. In 
this case it has been pr with consummate care to 
obscure the light I have endeayoured to elicit. 

I stated “tap cinder to be worth 20s. per ton, not 4s., and 
: = doubt an open market would show my estimate not 

‘ar out. 

I have already furnished my reasons for “ sluggish action,” 
and I can witness the damping effects of drawing cinder 
every day; and I have failed to get a statement of the fuel 
used and cinder drawn per ton of iron heated ; this reserva- 
tion seems inscrutable. 

It is not enough to,state the yield of twofurnaces. Let us 
have the weight of iron and drawn, the quantity of 
coal consumed, and the amount of resulting cinder. “Sa 
whether the furnace be a re-heating or wash-heating. He 
cannot be too minute, even to the separate weight of piles, 
and the number charged per heat, as capacity has much to 
do with economy ; it effects time, waste, and fuel. And as I 
desire to respond to the chall thrown out, I desire such 
particulars as will secure a reliable comparison between the 
systems of “ oxide dry” against liquid cinder on the one 
hand and sand on the other. 

I am very sorry | cannot define the import of some 
facetious remarks touching “‘ inappreciable oxide” and liquid 
cinder. But were I clearly susceptible of their force, I could 
not recede from the position I have taken. And I regret to 
give so rude a shock to Mr. Hutchinson's reverence for mill 
managers’ authority, yet the ‘‘ocular proof” of daily ex- 

rience compels me to discard many of their dogmas as idle 
allacies. The condition of a~pile as described is not credit- 

able to such magnates, and though I have never com- 
mended liquid cinder for = heating, as set forth by the 
“fine frenzy” of the “dry bottomists,” yet I say such 
wanton destruction is more due to negligence than custom 
warrants. 
The dictum of miil managers anent the phenomena of iron 
making is not warranted by their works; they seldom rush 
into print, but what we have is not characterised by sound 
ep nor supplemented by ascertained fact. 

The crystallisation theory was for a time new and always 
untrue. ‘The deterioration theory, which even the dry oxide 
patentee propounds, is purely presumptive. One “ northern 
light” determined the size ot piles that could be safely heated 
at 9 in. square, in order to avoid burning the outside ere the 
inside was heated. He little knew that 9 ft. square could be 
heated to the heart with as little, and even less waste than 
9 in. Their oo is current in the trade, and because 
I decline to kneel to it I am supposed to represent the genius 
of equivocation. 

Now, sir, 1 prefer the results of patient experience to the 
traditions of the trade. I am daily observing the effects of 
iron under and: above cinder, often sunk to a depth that 
would submerge a pile of moderate dimensions, and my ex- 

riment was to test the relative difference between the action 
of the oxide and the flame, which I found over a number of 
hours to be half per cent. against the cinder, not in favour of 
it, as so characteristically stated by Mr. Hutchinson, and this 
difference is the “ ae age oxidation” so rich in diversion 
to the gentleman. His “homily” on oxidation would lead 
one to sup that the liquid cinder came from one source, 
and the oxidation of the heat from another. But there is no 
liquid cinder to act upon the charge until produced by the 
oxidising agent in the flame from the charge ; it is, therefore, 
manifest that the period during which the lower portion of a 
pile is exposed to the wasting power of cinder is but short, 
and if heated with consideration and skill, the corrosive 
horrors depicted will have no existence. The fact is, itis one 
of the exaggerated vices attributed to cinder bottoms, in order 
to establish a virtue in the “dry bottom,” and to dissipate 
which is to damage the borrowed plumage of the scheme. 

Another remarkable discovery that is not new, is the fact 
that if a pile is kept long enough in a cinder bottom, it will 
be drawn out at the tap-hole. 1 should like to see the fur- 
nace where it would not. Could the “ dry bottomists” show a 
neutral flame to be one of the associate virtues of their plan, 
it would be a prodigious novelty, and silence all dispute. 
But there would be no “ good fettling.” Has this discovery 
of the transition of a pile from the door to the tapping hole 
been made on “dry bottoms”? I think I referred to such a 
chance in my first letter. 

If Mr. Hutchinson has the facts necessary to demonstrate 
the towering advantages of “dry oxide” bottoms, | shall be 
delighted to peruse them, and give him a candid verdict in 
his favour if merited ; but 1 decline to yield to any sophism, 
no matter if endorsed by the entire traditions of the trade, 
and its believers to boot. 

CYCLOPS. 








* §ALT-WATER PAINT. 
To tHe Epiron or ENGINEERING. J 
Srr,—Will any of your numerous correspondents inform 
me what I can use with ordinary paint instead of oil, that 
will prevent it going soft in sea water, or whether there is 
any paint that will keep hard on a submerged surface, and 
protect the metal of a steamer’s bottom. — lead keeps 
harder than anything I have met with, but it eats away the 
metal so rapidly, 
Yours truly, 
A Surp ParsTER. 








Vicrorrax Locomotives.—The first of some locomotives 
constructed for the Victorian Government by the Phoenix 
Foundry Company, of Ballarat, has been com The 





preliminary trials appear to have been satisfactory. 
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VIENNA EXHIBITION; APPARATUS FOR MAKING GAS FROM MINERAL OILS. 


CONSTRUCTED BY MESSRS. P. SUCKOW AND CO., ENGINEERS, BRESLAU. 
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Messrs. P. Suckow anv Co., of Lohestrasse, Breslau, | still have been carried away by the gas. From these puri- 


SS 


who are extensive manufacturers of machinery for gas | fiers the carburetted hydrogen passes through the main 
works, sugar refineries, heating apparatus, &c., show at the | outlet valve into the gasometer. 


Vienna Exhibition one of the small gas works for manufac- 
turing gas from miueral oil which they have introduced for 
use in private mansions, hotels, &c., where a more complicated 
apparatus would be objectionable. The apparatus exhibited, 
which we illustrate above, consis's of one or more retorts, 
according to the production required, these retorts being 
set in brickwork with firegrates below, as shown by the 
cross and longitudinal sections in Figs. 1 and 2, in plan in 
Fig. 8, and in front elevation in Fig, 4. Above the retorts 
and communicating with them by pipes are the vessels for 
the accumulation of the tar produced, as shown in all the 
figures, whilst next to the bench of retorts, as shown in 
Figs. 1 and 8 are placed four purifiers, which are connected 
with each other and with the tar-accumulating vessels. 

The connecting pipe between the two outside purifiers 
carries the main outlet valve with a water joint, as shown in 
section in Fig. 1, and in plan in Fig. 8. When the apparatus 
has to be worked, the retorts are made red hot by a coal fire 
on the grates underneath ; the state of the retorts being ascer- 
tained through bull’s-eyes, as shown in the front elevation, 
Fig. 4. When the necessary temperature has been attained, 
it is only required to keep it unchanged during the working 
of the apparatus. The mineral oil is admitted, through the 
small pipes shown at the back in Fig. 2, into the retorts, 
where it is at once decomposed into carburetted hydrogen, 
which passes from the retort into the tar vessel ; this vessel 
is arranged in such a manner that it retains the tar and 
allows the free escape of the carburetted hydrogen. The 
retained tar is carried off through small pipes (Fig. 4) for 
accumulation in a portable vessel, or if the consumption of 
as is not considerable, and the production of tar insignifi- 
cant, the latter is led direct to the grate, where it is used 
as fuel, whilst the carburetted hydrogen takes its course 
through the purifying apparatus (Figs. 1 and 8) filled with 
coke, which take up all the residue of the tar that might 





An apparatus of the description given above, but con- 
sisting of one retort and two purifiers only, may be crected 
in a very small space, even in a cellar 8 ft. in length and 
6 ft. 6 in. in width, and it would produce gas sufficient for 
50 to 75 burners. In order to supply during the shortest 
days of the year gas sufficient for 15 burners, the apparatus 
should be worked every third day for 8 hours; for 25 
burners every second day 8 hours; for 50 burners daily 
8 hours; and for 75 burners daily 12 hours. The appa- 
ratus is, as already mentioned, especially intended for 
hotels, restaurants, workshops, &c., and the cost of gas per 
burner, inclusive of interest for the cost of the whole appa~ 
ratus, is stated by the makers to be about 0.1d. per hour, 
whilst the gas during the combustion is said to be without 
any smell. The manufacturers also affirm that the wear 
and tear of the apparatus is very slight, a retort lasting 
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NOTES FROM THE SOUTH-WESI, 
Devon and Somerset Railway.—The Devon and Somerset 
Railway, which, starting from Barnstaple, joins the Bristol 
and Exeter line near , Snervteg will be opened about the 
middle of July. It is 40 miles in length, and will take the 
tourist through a very romantic and interesting country. 
It will be worked in perpetuity by the Bristol and Exeter 

Company for half the receipts. 


Severn and Wye Railway and Canal Company.—A special 
outlay has been incurred during the last nine months in 
deepening the canal to suit the improved character of the 
harbour entrance and tidal basin, which will now admit 
vessels of greater tonnage. The directors have nothing to 
add to the information conveyed in their later reports with 
reference to the company’s new extension works, excepting 
that they are being vigorously pushed forward, while e 
progress made, and their substantial character, reflect = 
upon the company’s engineer, Mr. G. W. Kealing, andt 
contractor. 

Avonmouth Docks.—We hear that the directors of the 

v th Docks are much pleased with a discovery they 





about two years, and being then capable of being replaced 
without pulling down the brickwork. 

In conclusion, we should state that Messrs. P. Suckow 
and Co. have, during the last few years, erected complete 
works for the manufacture of gas from mineral oils at Trau- 
tenau, Schénau, Cosel, Miinsterberg, Grieffenberg, &c., and 
we understand with great success. The large works just 
mentioned are of course provided with a gasholder, meter, 
pressure gauges, &c., and are altogether of a more extended 
character than that we have described as being now ex- 
hibited at Vienna. 








PETROLEUM.—The exports of petroleum from Philadelphia 
to other in the first four months of this year amounted 
to 14,512,095 gallons. The ports which have received the 
largest quantities are —- Hamburg, Bremen, Cork, 
Havre, London, Elsinore, Gibr: , Cronstadt, 
= 7 “oy Trieste, Stettin, Liverpool, Dunkirk, Stock- 

olm, 











have made of the nature of the foundation of the new 
which, it is said, is a strong gravel, and not, ror - 
prehended, mud. If their — are confirmed, this aio 
circumstance very much in favour of the prompt an 
expensive character of the work to be done on the 


Cardiff Docks.—The shippers of steam coal at pe = 


Docks, at a meeting yesterday week, resolved to | e 
advance of 10 per cent., demanded by the Fag 
their employment. Some concessions in regard to 

of labour have also been made. 








Iron StegPeRs.—The superintendent of permanent 
on the Great Central Belgian Railway reports that : 
satisfied with the experience acquired thus far in ee 4 
with iron sleepers. He is unable, nS oy we 
further at t in uence of | : 
vance which has taken place in the price of iron all over the 
world. 
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HORIZONTAL BORING MACHINE AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE CHEMNITZER WERKZEUGMASCHINEN FABRIK, CHEMNITZ. 
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SLEEPING CARRIAGE AT THE VIENNA EXHIBITION. 
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We publish this week a two-page engraving, together 
with a transverse section on the present page, of a sleeping 
sarriage exhibited at Vienna by the Lower Silesian Rail- 
way Company. The same company are also exhibitors of 

carriages, of which we have engravings in prepara- 
tion, and we deem it better to postpone the detailed de- 
won of the structural peculiarities of these carriages 

the further illustrations are ready for publication. 





The engravings in our present issue explain the general ar- 
rangement of the carriage illustrated very clearly, and show 
the completeness of the equipment. 








New Zsaranp Gorp.—It ap that the yield of gold in 
New Zealand in 1872 -amoun to 446,370 oz. This total 
exhibits a decrease of 284,659 oz., as compared with the cor- 
responding return for 1871, 





BORING MACHINE. 

Amongst the numerous exhibits, at Vienna, of the Chem- 
nitzer Werkzeugmaschinen Fabrik (formerly Joh. Zimmer- 
mann) of Chemnitz, is a horizontal boring and milling machine 
which is shown in the illustrations given above. This machine 
appears to be of very useful type on account of its various 
applications, aud its arrangement will be readily understood 
from the views above given. The vertical adjustment of the 
table enables the article to be bored out to be easily fixed, and 
the hine is especially suitable for the boring out of all 
kinds of bearings, hangers, brackets, &., by means of a bor- 
ing bar. The machine is also convenient for the boring and 
turning of wheels, pulleys, &c., on the face plate, as well as 
for the cutting of keywaysin shafts. For this latter purpose 
the shaft is across the table and an ordinary cutter is 
fixed in the spindle. The traverse of the table against the 
motion of the cutter enables wide and deep grooves to be cut 
with one traverse of the shaft. 


COMPOUND ENGINES. 
To rue Eprror oF Enainegrine. 

Srz,—When steam escapes from the high-pressure cylinder 
at a pressure greater than the pressure in the casing there is 
a wasteof energy. There is no doubt but that superheating 
to a slight extent will take place during this epeneten. but 
it may easily be shown that unless the steam is ultimately 
brought to the temperature of —278 deg. C., very little of 
the heat communicated by this free (partially fre) expansion 
is converted into mechanical work. 

Again it may be shown that when the exhaust steam is at 
a lower pressure than that in the casing there is a waste of 
energy; the steam now expanding freely into the cylinder 
from the casing. This steam has again to be compressed, 
but in the process there is no waste of energy. 

In fact it may be shown that there is always a loss, unless 
the following condition is complied with. 

So long as the casing is in communication with neither 
ae its pressure must be equal to the terminal pressure in 


high. 
Wien this condition is complied with a large casing is better 


than a small one, if it is well pro’ 

To attain such a result, I pro to let compression take 
place behind the high piston, aad in the casing until back mid- 
stroke, when the low piston will be at the end of its stroke. 
The pressure is now greater than the terminal pressure was. 

Let this steam be admitted to low. Let us suppose that 
before cut off the volume passed over by low piston is some- 
what greater than the volume passed over by high in the 
same time (it must be remembered that the high piston is 
moving with the greater velocity as it is in midstroke). The 
pressure will, therefore, be reduced; let this reduction con- 
tinue till it is lower than the original terminal pressure in 
high. After cut off the steam in the casing and high in- 








creases in pressure until it becomes equal to the original 
terminal pressure. The high exhaust is now closed, and 
cushioning begins. i : é 

The di on the next will explain this process. 
Considerations of clearance cushioning are left out for 
the sake of simplicity. 5 

E Mand T F express the volumes of the two cylinders, 


AE, onthe same scale, the volume of the casing. C and 8S 
are the points of cut off. 
Steam expands in “ high” from C to D, and when the ex- 
haust opens we have a volume of steam, RQ+QD, at the 
ure, DM. DM and the temperature may be caleu- 
fated, knowing the conditions of — 
Just before admission to “low” steam has a volume, 
AT, and pressure, T N. 
(tN and the temperature may be calculated as — 





time of cut off in low may i 
the following result will be prod 









362 


ENGINEERING. 


& 


[May 23, 1873, 3 








The low sweeps through a volume, TH, the 
high through a distance, Tg, and hence the total in- 
crease of volume of steam during admission is H g. The 
pressure becomes Pg or SH. The steam in the casing and 


B Cc 





| 
4 
F HOA r M 
high cylinder is compressed until the exhaust’ closes, and 
at this time EQ=MD. Afterwards cushioning (not shown) 
takes plates in high. The steam expands in low as in 
an Ney J cylinder. 
Evidently the work done in the two cylinders is the sum 


BCDN PQBand NSZfTN. 
Let al, AL, represent the areas in square fect, and 
lengths of the cylinders in feet, 
vr and R be proper fractions, expressing the cut off in 
the two cylinders, 
» w the volume of the casing, 
» BE=p, DM=p,. 

I.—Suppose the law, pv=a constant, to hold for steam, 
and hence we need not consider changes in the temperature. 

Then (1) neglecting clearance, p,=p, r, N T Cott alj= 
Po(v + al). 

Again, during admission, low sweeps through a volume, 
ARL. In this time it may be shown that high 
sweeps through al V7 R—R approximately, hence, before 
the end of the stroke of high the volume, al (4—-“R—R), 
has to be overt through. The pressure here is Pg, or SH. 
Employing N T, we find 

Pg (v+jal+RLA—alV R—R*)=rp (v+al). 

Now for the steam used every stroke, volume Xx pressure= 
alrp,=PgorSHxALR. 

Substituting for Pg, we get 








” 


v+al bt 
al=ALR oy fal+AL R—el/ Rh 


from which it would seem that R is independent of r, and is 
fixed for any given engine. 
Again, from considering the compression, PQ, we may 
show that 
v(vt+ial+ RA L—alVR—R*)=(v+a)) (v+al/R—R?2), 
So that we have two equations connecting R with the dimen- 
sions of the engine. If 
vol. of low—vol. of high eyl.—m 
and » casing ” ” =k, 
then the above eunations become 
K(2 Rm—1)=(4K+2)7R—K*. . . (1) 
2 K(l—m K)+1=2/ R—R*. . . . (2) 
From these we find that it will be necessary to fix on some 
‘constant time of admission for the low-pressure cylinder, by 
means of which we can calculate m and k from the above 
equations, 





roximate forms. 
opting any one 
g& 


These results may be reduced to simpler ap 
No doubt similar results will follow from 
of the other three suppositions which may be made re 
character of the expansion. 

The formule obtained from considerable clearance and 
cushioning I do not trouble you with at present. They come 
out in the ome way. 

If you think proper to insert in your r this rough 
draught of the om I will get it out in com more —" 
fect and simpler form for compound engines of different sorts, 
the laws of expansion being different. 

Yours truly, 
Joun Perry. 








SHIP SURVEYING. 
To rux Eprror oy Enernesnine. 

Srn,— Your correspondent, “A Reader,” admits the accuracy 
of my statement that the shipwright surveyors of the Board 
of Trade are not shipwrights at all, _and are consequently use- 
less for the of examining and reporting upon the 
condition of the mercantile navy, He seems, Rad to 
have discovered a small nest cf“ bond fide naval architects” 
which has hitherto escaped the notice of outsiders, but 
whether they have ever surveyed a ship, or seen one for the 
last twelve months, does not appear. This is perhaps a small 

int, and is a matter which will be satisfactory cleared up 

f it is true, as reported, that the Royal Commission is going 

to call the Board of Trade surveyors before them for the pur- 

pose of investigating their knowledge and experience, and 

their fitness to be entrusted with vast powers over the wood 
and iron shipping of the country. 

I am, Sir, your obedient servant, 
OBSERVER. 


To tue Epiror or ENGINEERING. 
Str,—Your article of the 9th inst. on future shipping 
legislation has been reprinted and sent to Liverpool to a 


number of addressses, including my own. This, no doubt, has 
been done by some one interested in your general topic or in 
some of your incidental remarks. The point noticed most, 
so far as I am aware, was the paragraph in which you state 
that the Underwriters’ Registry for iron vessels contains only 
about 900 vessels, whereas several months ago the number of 
vessels classed by{the Liverpool Committee exceeded 1200. 
To give a correct idea of the relative importance of the two 
registers as regards iron vessels, these must alone be counted, 
and the numbers will show that Lloyd’s Register includes 
almost twice the number classed in Liverpool. But if tonnage 
be looked to instead of number, it will be found that of 
steamers measuring over 1000 tons the total tonnage in both 
books is about the same, or in round numbers over half a 
million of tons. This points to a noteworthy fact as re; 

the Liverpool book, as showing it to be quite abreast of the 
time, and that it has obtained the confid of the important 
lines of large steamers which sail from Liverpool and from 
the Clyde.. Thus instead of having the proportion of one 
half the number of Lloyd’s as regards steamers of 3000 tons 
and upwards, it has so many as nine times that ratio. 

It may ibly interest you to have the inclosed memo- 
randum of all iron vessels above 50 tons which had been re- 
corded as in existence at the end of last year, distinguishi 
sailing ships from steamers, and classed from uncl 








| 
Classed. | Unelassed | Total. 





1443 
4817 


6260 


Sailing ships... ° 
Steamers one ee 


Total of all 


1896 2921 
- 3138 | 3122 | 


vessels. 
| 
| 
J 
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1243 | 201 | 








As regards the general topic to which your article is ad- 
dressed, I beg to bear testimony to its thorough grasp of the 
subject, and as, 1 believe, correctly indicating the present 
current of opinion among practical men. 

I am yours, &c., 
LIVERPOOL. 

[It will be seen by our readers that the points contained 
in the above letter have no bearing on the scope of our article 
to which it refers. In stating the number of vessels classed 
by the Liverpool Underwriters’ Registry as about 900 instead 
of 1200 as now stated by our correspondent, we used the best 
information to hand, and for the purposes of our argument 
two or three hundred vessels in a question involving some 
26,000 is of no importance whatever. We fail to see on 
what grounds we could have set aside the consideration of 
wooden ships, eince they are about three times as numerous 
as the iron ones, and certainly require as much looking after. 
And we could scarcely be expected to place the Liverpool 
Committee with their nine or twelve hundred vessels on a 
level with Lloyd’s who have from ten to eleven thousand 
ships under their survey. We did not for a moment wish to 
disparage the Liverpool Register, which has, as our corres- 
pondent states, and as their 1200 ships testify, and as we 
stated in our article, received considerable confidence and 
support, and we studiously avoided any reference to the 
effeet which the great storms of the last winter have produced 
on this confidence. The selection of tonnages made by the 
writer for comparison with Lloyd’s can have little interest 
except as showing that the Liverpool Committee has done 
more in the way of large ships than small ones, but un- 
fortunately it is the enormously large ships now built and 
building which are exciting mistrust and apprehension in the 
mind not only of Sir William Fairbairn, but of many other 
eminent shipbuilders and engineers.—Ep. E.] 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—A decided improvement took 
place in the warrant market towards the end of last week, 
and the price [advanced to 117s. 6d., closing on Friday after- 
noon at 116s. 6d. Notwithstanding the advance in ratio 
discount to 6 per cent., which took place on Saturday, the 
market remained very amy all day on Monday. The tone 
was flat yesterday, during the forenoon sellers at 117s., and 
buyers were very cautious, but during the afternoon there 
was more inquiry, and business was > Bow up to 117s. 6d., 
which was the closing quotation. The market derives its 
strength at present principally from the extraordinary posi- 
tion of the iabour market. Both in the Cleveland ironstone 
district, and in the Scotch coal-mining districts on account 
of the special rules, there are disputes pending which excite 
much anxiety in the iron trade. Upwards of 4000 tons of 
pig iron were taken out of the public warrant stores last 
week, and the shipments amounted to 17,493 tons, as against 
23,560 tons in the corresponding week last year. From the 
following figures it will } be seen that there is very little 
change to report in makers’ prices : 





No. 3. 
. w& & 
118 0 
119 0 
119 0 
118 0 
118 0 
118 0 
117 6 
118 0 
120 0 
119 0 
116 0 
118 0 


No. 1. 


Gartsherrie, at Glasgow 
Coltness 

Summerlee 

Carnbroe 
Monkland 
Clyde 
Govan, at 


glan ,, seo 
Calder, at Port Dundas 
Glengarnock, at Ardrossan 
Eglinton . 
Dalmellington e 
Carron, at Grangemouth, selected _ 
Shotts, at Leith ... ‘ 118 6 
Kinnell, at Bo'ness ons ° . 3 118 0 

(The above all deliverable alongside.) 
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Bar Iron «4. eve 182, 10s. to 141, 
i 141. 


ove fee ove ove ose 





Business was done in the forenoon market to-day at 3 
to 118s. cash, closing sellers at the latter, taped 5 be 
The afternoon market was steady, and business was done at 
118s. prompt cash, 118s. 3d. a month, closing sellers 118, — 
prompt, buyers fourteen days. * 
Clyde 
uiring 


Important Purchase by the Clyde Trust.—The 
Trustees have just completed arrangements for 
Barclay’s Dock. This dock was chased some time ‘ 
from the trustees of the late Mr. Robert Barclay (of Barcigy 
and Curle} by Messrs. Kidston, Arthur, and Watson, and on _ 
learning the Clyde Trustees: required it for exten , 
the harbour of these offered to give it up 
at the same price as id for it. also to. 
withdraw their opposi to the Clyde Trustees Bill now 
before the House of Lords, the Trustees defraying their ex- _ 
penses in the House of Commons. i 
Reduction in the Price of Coal.—The coalmasters of — 
Lanarkshire have red' the price of coals 8s. per ‘ ¥ 
(24 ewt.) at the vari works, ani men will be calla , 
upon to drop 1s. off their day’s wages in the course of this 
week. A special meeting of the men isto be convened for _ 
the consideration of the question whether they should submit 
to the proposed reduction. ; 4 
The Late Mr. James Rodger, Engineer and Shipbuilderm 
The older generation of men, who by their genius and enters 
prise have made the Clyde famous throughout the world for 
cupesy and marine engineering, have almost all been 
ealled away from their useful labours. Within the last dosen 
years or so David Napier, the father of Clyde marine enginber- 
ing, has been followed to the tomb, im-rapid succession, by 
many who owed their professional skil}.and success to hig 
instructions, and by others who profited by his example, — 
David Elder, and his distinguished son John, David Tod, and 
John and Peter M’Gregor, oe and George Thomson, and — 
Thomas Wingate, are among the persons whose names are _ 
suggested at the moment. Kobert Napier happily survives, 
and in his green old age wears his well-won laurels; but 
within the last few days another eminert name has been 
added to the list of the departed. Mr. James Rodger (ofthe ~ 
firm of Smith and Rodger, now merged in the London and © 
Glasgow Shipbuilding and Engineering Company, Limited), ~ 
died on Sunday last, after a few hours’ illness, at his residence — 
in Glasgow. The deceased gentleman had attained néarly ~ 
60 years of age. 4 


Anstruther Harbour Works.— Preparations are being 
made for resuming operations at Anstruther new harbour ~ 
works, which have been at a standstill for a considerable ~ 
time, in consequence of the want of funds. The new east © 
pier is to be carried out to its original length, and in order 
to prevent as far as possible the pier from being again over- 
thrown by the sea, the outer section will be built of concrete 
blocks, the expense of which, it is said, will absorb the greater 
part of the grant of 90007. voted in the House of Commons ~ 
fortnight ago. 

Dundee Harbour Extensions.—A private meeting of the ~ 
Dundee Harbour Trustees was held last week for the ig 
pose of considering the report by Mr. Harrison, CB, © 
recently submitted regarding the proposed extension of the ~ 
harbour. A number of faults were found with Mr. ison’s 
scheme, and suggested improvements upon it were discussed, ~ 
Bailie Robertson, of Robertson and Orchar, engineers, said 
that he had seen a plan by Mr. Cunningham, the resident” 
engineer, which was in many respects preferable, but it was 
not before the trustees. Altogether it appeared to him that Mr, ~ 
Harrison’s plan was not worthy of the trustees’ consideration, — 
and he moved that the subject be remitted to a committee to ~ 
report. The remit was afterwards made to include both ~ 
Mr. Harrison’s plans and, those of the resident engineer, 16 ~ 
may be mentioned that the scheme devised by Mr. Harrison ~ 
would involve an expenditure of 250,0007. 2 





Drarnace Worxs 1x Hottanp.— The commissioners ~ 
appointed for the erection of steam drainage works in the — 
Zunlichen (Bommelerward) Marsh or Polder, beg us, for the — 
sake of those who are interested in such works, to insert the 3 
following: “ After a long investigation and discussion it was 
decided to erect in the Zuilichen Polder pm a 
centrifugal pumping machinery, . be 
Co., engineers ( x-street Works), Lo ! { 
present or former steam engine. The direct-acting pum! 3 
engine was to be of 20 horse power, provided with ene 
sation and expansion arrangements, and the pump with — 
syphon pipes, serving to give a larger discharge whem = 
the lift was lower. The Polder, which contains about 
500 nects (about 1400 acres of land), and was covered q 
water, was pumped dry in 26 _ and nights (24 hours ~ 
each). On the llth of this month the outer sluices were 
shut, in order to try the pumping power at different heights 
of lift. The results of the trial were such as to surpass 
expectations. It showed that at lifts of 1.50, at 1.65, at 1.75, 
and at 2 metres, that every minute there was d 

ater quantity of water the quantity contracted —_ 

fir. Cc. Hak, of Delfshaven, agent for Messrs. Gwynne ‘a 
Co., of London. The trials could not go further, because 
water in the canal could not be raised higher. Thee 
missioners intend to raise the canal 1 metre, in order to 
the water from the Polder to a relative higher state ae 
pared with the level of the water in the river. (The ali 
isa combined engine and centrifugal pump with delivery 

ipes 18 in. diameter, and was — to discharge 
6000 gallons per minute at an elevation o 3 metres, erry 
180 revolutions. It has a cylinder 14in. diameter X 
stroke, and works with 62 1b. of steam in the boiler, ae 
being cut off at one-quarter of stroke. The condenser be 
of the ordinary injector condensers with ram oye 
produces a vacuum of 27}in. The coal pager te 
grammes per horse power per hour in watet 00 Th 
excellent result.) he sim 
ney amon ec ot ae 
effect.” 
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Description, see Page 361.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American con- 
nerion, we have found it necessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mr. GzorGk Epwarp Harpine, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. me 

Ia answer to numerous inquiries, MR. CHARLES GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 
fres, for the sum of 11. 14s. 8d. ($8.82, gold) per annum, 
payable in advance. Subscriptions for this Journal (de- 
livered post free) will also be received by Mz. Harvina, 
at the New York office above mentioned, at the rate of 
$9.30 present currency. 


NOTICE OF MEETING. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 27th, at 
$9pmu. The President’s Annual Conversazione at the Exhibition, 
South Kensington. 
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We publish with the present number a Two-page Sheet, 
showing a pair of Winding Engines for the Mina Santa 
Gertrudes, Coquimbo. The description of these engines 
ws given on page 869 of the present number. 




















Vienna UNIVERSAL Exurpition.—We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

Tie Journal is now on Sale at the Bookstalls in the 
Evhibition. 
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SIR SPENCER ROBINSON ON THE 
DEVASTATION 

_A REMARKABLE pamphlet has been published by 
Sir Spencer Robinson, which, though partly an 
our to disabuse the public mind of groundless 
on respecting the Devastation, is in the main a 
ry attack spon the present professional advisers 
. the Admiralty. ‘There is apparent in it, indeed, 
® same conflict which was visible in his speech at 
last meeting of the Institution of Naval Archi- 
r between the natural desire to champion the chef 
4 of his own administration, and the tendency 
find fault with what has been done by those who 
pa supplanted his friend Mr. Reed. This devotion 
= a a of Sir Spencer Robinson gives proof of 
mek € least, nor the least honourable, of Mr. Reed’s 
ws ; yet we hardly think his reputation 
ba ae the long run by an advocacy which does 
it i ~ ation to others. Whether this be so or not, 
pte bed regretted that these attacks should be 
the While the vessel is on her trial, ata time when 
Public mind is already more than sufficiently 

















agitated by the dismal prophecies of scores of igno- 
rant or unscrupulous critics. Sir Spencer Robinson 
writes with the weight due to thorough know- 
ledge and admitted conscientiousness, and he should 
consider how damaging are any hostile remarks, 
made at this juncture, to the cause he has so much 
at heart, viz., the adoption of the Devastation as the 
type of our future line-of-battle ships. At the con- 
clusion of the pamphlet he cannot but predict ‘‘ the 
success that (notwithstanding the errors that have 
been commented on) will most surely attend the 
Devastation”—an expression of opinion which, if it 
stood alone, would have the greatest value at the 
present time —yet he thinks it wise to devote many 

ages to showing that the Devastation which he 
co just described and defended (the original de- 
sign) ‘‘is not the Devastation that has at length 
left Portsmouth harbour,” and in attempting to 
prove that the changes made, though admittedly 
advantageous from a fighting point of view, have 
‘‘ vitiated the sea-going qualities of the structure 
as a whole.” The majority of those who read the 
pamphlet will remember less the tardily expressed 
approval of the ship as she floats, than the severe 


__| criticisms upon those who have completed her and 


the many suggestions of want of seaworthiness, 
with which the pamphlet abounds, 

The original design of the Devastation contem- 
plated, according to Sir Spencer Robinson, the 
carrying of 1600 to 1700 tons of coal. One hun- 
dred tons were afterwards dropped, and in the 
statement laid by the Admiralty, in January, 1871, 
before Lord Dufferin’s Committee on Designs for 
Ships of War, the quantity was fixed at 1600 tons. 
All the other weights of the ship, including the 
‘‘ superstructure,” then about to be added, were 
estimated to amount to 7402 tons; hence the total 
displacement appeared as 9002, or 88 tons less than 
the calculated displacement with the ship at the load 
draught (as originally designed) of 26 ft. 6 in. aft, 
and 26 ft. 9in. forward. The report of the Com- 
mittee recommended the addition of some 255 tons 
to the weights, in the form of transverse armour 
bulkheads in the hold, thicker decks, &c. These 
improvements—of great value to the ship regarded 


se2 | as a fighting machine—were carried out, with others 


which, according to Sir Spencer Robinson, have 
added a further weight of 127 tons, or 382 in all. 
Hence the surplus of 88 tons became a loss of 294, 
and it was necessary for the ship either to sacrifice 
that quantity of coal, or to sink lower in the water 
to the extent of some 8 inches, A middle course was 


367 | decided upon by the Admiralty: the draught forward 


(not aft, where the draught is greatest) was in- 
creased, and the coal supply somewhat diminished. 
Sir Spencer Robinson now states that the excess of 
weight (still reckoning the coal at 1600 tons) is not 
294, but 497 tons over the displacement due to the 
original load-line, and he very severely blames the 
Admiralty for having either added more than 382 tons 
to the design as it stood when laid before Lord Duf- 
ferin’s Committee, or for having added that amount 
in ignorance that the calculations laid before the 
Committee under-estimated the weights to the ex- 
tent, apparently, of about 203 tons, This result is ar- 
rived at by comparing the estimated quantity of coal 
taken on board before the six hours’ run last month 
(1170 tons) with the ascertained mean draught 
(1}in. in excess of the original design), and it 
agrees with the statement given in ENGINEERING of 
the 18th of April—that the normal coal supply 
would be between 1200 and 1300 tons with the 
draught now intended, viz., 26 ft. 4 in. forward, and 
26 ft. 6in. aft., and that about 350 tons of coal 
would consequently represent the cost of the many 
improvements carried out since Mr. Reed left office. 
ether there was an error, as is very possible, 
in the estimates of weights laid before Lord 
Dufferin’s Committee, or whether other improve- 
ments have been made beyond those stated by Sir 
Spencer Robinson to have involved an addition of 
382 tons, we are of course unable to say. Neither 
are we able to judge whether it was right to 
out improvements at the cost of added weight, and 
a consequently restricted coal supply. A verdict 
on such a point can only be given after minute con- 
sideration of arguments for and against, upon which 
Sir Spencer Robinson does not pretend to enter, 
The additional security gained by the armoured 
bulkheads in the holds, for instance, may or not 
balance the loss of coal supply entailed by their 
weight. Circumstances may arise in some distant 
year when another 100 tons of coal may be all- 
important to the success of some, enterprise en- 
trusted to the ship, but it is quite as likely that she 





may owe her safety in some future combat to the 
presence of these bulkheads. There is no magic in 
the figures 1600, and it is as conceivable that Sir 
Spencer Robinson himself might be blamed for not 
making his armour weigh 400 tons less, and so 
enabling the 1600 tons to be turned into 2000, as 
that Mr, Barnaby may be blamed for adding armour 
and other appliances of security to something like 
the same amount, and reducing the coals to, possibly, 
1200 tons, After all the real point is not the amount 
of coal on board, but how many miles it will drive 
the ship, and the fact is, as has been repeated 
over and over again, that the reduced amount, 
thanks to the excellence of the engines, will 
drive her as far as the quantity originally in- 
tended to be carried. In other words, the ‘ coal- 
endurance” of the ship, as completed, is precisely 
or nearly the same as that which was considered 
satisfactory by Sir Spencer Robinson in the original 
design. It is true that, in order to bring this about, 
the mean draught has been increased 3} in. (without 
any increase, however, in the ‘‘ draught of water,” 
as generally understood, the draught aft re- 
maining as before); but we can only express our 
amazement at Sir Spencer Robinson’s endeavours to 
magnify this molehill into a mountain. Surely, 
whatever censure it deserves might be withheld 
until the trials are over. Practically there is but 
one issue before the public—the safety of the low 
bow. It is the type, not the particular ship, that 
is under trial. The public knows well enough that 
the coal supply can be increased, if that is desirable, 
in future ships, but the low bow is a typical 
feature to be tested once for all. We think it 
may be taken for granted that the Devastation 
will be put through her first serious trials with 
little or no greater draught than was contemplated 
in the original design. If, as we expect, she goes 
through them nena am she can then be 
tried with the new draught forward, j.¢., 26 ft, 
4in, instead of 25 ft. 9 in., and we shall be greatly 
surprised if the extra immersion of these few 
inches makes any practical difference for good 
or ill. If, however, she goes well through the first 
trial, and not through the second, the result will be 
simply to fix the coal supply at about 1150 tons, and 
it will be for Mr. Barnaby to justify—as we think 
it very likely he could, even in that event—the 
changes which have necessitated the reduction. Sir 
Spencer Robinson’s reference to the case of the 
Captain is surely most unfair. That vessel floated, 
not two or three inches, but two feet three inches 
deeper than designed, and she was designed for no 
such store of coal as would allow of the intended 
draught being reverted to when the new draught 
was found objectionable. In the case of the Devas- 
tation, it is unfair and misleading to represent that 
her security is compromised, or her sea-going quali- 
ties ‘‘ vitiated,” Her coal supply is compromised, 
and that is all, And when for ‘coal supply” the 
much more sensible words ‘‘coal endurance” are 
substituted, we find that the sea-going qualities 
que for the ship originally are not compromised 
at all. 

Sir Spencer Robinson makes much of the extra 
immersion (supposing it finally decided to have it 
of 7 in. forward, and writes about it—though we 
knowing, and elsewhere stating that it cannot pre- 
vent the ship from being successful—in terms which 
the alarmists will not failto make the most of. No 
doubt it reduces infinitesimally the proportion of 
the above-water to the under-water part of the 
ship, but is it fair in this connexion to omit refer- 
ence to the fact that by the addition of the super- 
structure the above-water part has been incre 
nearly 20 per cent. in bulk? Supposing the ship to 
have beeen, as Sir Spencer Robinson contends, as 
we admit, and as Lord Dufferin’s committee re- 
ported, perfectly safe as first designed, is it not ob- 
vious that she is far safer now? Frankly, we 
cannot understand Sir Spencer Robinson’s pam- 
phlet. 








SPIEGEL IRON ORE. 

Hiruerto the manufacturers of cast steel by the 
Bessemer process have been compelled to depend 
for their supplies of spiegeleisen almost entirely 
upon the spathose iron ores obtained in the district 
of Siegen, in Westphalia, and as the supplies have 
been somewhat limited, while the demands for 
spiegeleisen have beer of late rapidly and exten- 
sively increasing, new sources of supply have been 
much sought after. Cornwall, Weardale, in Dur- 
ham, the Heendan Hills, in Somersetshire, and one 
or two other parts of England, have yielded greater 
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or less supplies of spathic ironstone, that from the 
Brendon Hills being worked and used during the 
last few years for the manufacture of spiegeleisen 
by the Ebbw Vale Iron and Steel Company. The 
amount of spathic ironstone worked by that com- 
pany is understood to be about 50 tons per day, and 
the mineral is retained for the exclusive use of the 
py 

In a district lying about 20 miles to the west of 
the mines worked in the Brendon Hills by the Ebbw 
Vale Company, and within a few miles of the town 
of South Molton, there has recently been discovered 
what promises to become a very large deposit of 
this variety of ironstone, and of very marked rich- 
ness and purity. The district in question hzs long 
been known to contain lead, copper, manganese, 
and iron ores, some of which have been worked in 
former years to a greater or less extent; but it is 
only quite recently that very special attention has 
been given to the iron ores in the district referred 
to. Hitherto the district has lain outside the region 
of railways, and therefore any mineral wealth con- 
tained in it could only be developed to a very 
limited extent ; now, however, there is in course of 
construction, and nearly ready for opening, a rail- 
way about 40 miles in length, running right through 
the district, almost due west, and joining Taunton, 
on the Bristol and Exeter Railway, with Barnstaple 
on the sea-coast. The line in question is the Devon 
and Somerset Railway. It runs parallel to the new 
mining district, which lies at a distance of from three 
to five miles from it, and near the western boundary 
of Exmoor, several hundred feet above the sea 
level. 

At least three important mineral concessions have 
been obtained, all of which are upon the estate of 
Lord Poltimore. One of them is secured by the 
Bampfylde Mining Company, by whom copper ore 
has been wrought fora number of years. ‘Ihey are 
now opening up lodes of red hematite, which is 
alike rich in peroxide of iron and manganese. To 
the east of, and immediately joining, the ae ig 
mines, there is a very large tract of ground, ex- 
tending to about 5000 acres, which has been leased 
by Messrs. Hawkins and Bush, of London. The 
workings commenced by that firm contain three 
lodes of excellent red ore. They are called the 
Florence mines, and are being connected with the 
railway at South Molton station by means of a tram- 
way at present in course of construction. On the 
west of the Bamfylde Mining Company’s property, 
there is the Poltimore Sett, which embraces about 
2500 acres, and has been secured by Messrs. Granger 
Brothers, of Glasgow. Lodes of red hematite, con- 
taining a large quantity of peroxide of manganese, 
have also been found on the Poltimore Sett, and 
workings commenced. Still further to the west, on 
the farm of Walscott, and on the same property, 
and nearly in a line with those lodes, Messrs. 
Granger have been successful in discovering white 
ore, or spathic carbonate of iron. When we consider 
this discovery in connexion with the limited supply 
of spiegel iron, it becomes one of very great in- 
dustrial importance. The westernmost portion of the 
Poltimore Sett has now been to a great extent 
‘* proved,” and its appearance seems to indicate the 
existence of immense deposits of spathose ore. 

The ore crops out at Walscott on the surface of 
a rising ground in such a manner as to give indica- 
tions that the lode was at one time worked for 
manganese. When the workings were commenced 
recently by the lessees, the lode was only a couple of 
feet in width, but it gradually increased in extent, 
and very soon attained a width of about 20 ft., and 
operations are now in — for working the ore 
by an “ open-cast.” Openings have been made on 
the rising ground to the east which show that the 
lode is continuous for the distance of at least a 
quarter of a mile, and it is most probable, if not 
even quite certain, that the same lode may be traced 
more or less continuously all the way from the 
Ebbw Vale Company's mines in the Brendon Hills, 
which, as already mentioned, is a distance of some 
twenty miles. ge quantities of the ore are being 
turned out, so as to be reacy for transit as soon as 
the Devon and Somerset Railway is open for traffic. 

The richness of this Walscott spathose iron ore 
= be judged of by reference to the following 

yses : 


No. 1. 

29.02 
23.37 
83.85 


Noreen + appr buen on 
Protoxide of manganese 
No. 2. 


65 
24 


Carbonate of iron ee 
Carbonate of manganese 





As is well known, an important element in valu- 
ing a spathose iron ore for the production of 
spiegeleisen is the percentage of carbonate or pro- 
toxide of iron which it contains, as it is desired that 
the resulting spiegel iron should contain a large 
quantity of manganese in the form of carbide, so as 
to be of use in the carbonising process in the Bes- 
semer converter. We are only aware of one pub- 
lished analysis of a spathic iron ore containing a 
greater proportion of protoxide of manganese 
the No. 1 Walscott, just given. It is the ore of Ehren- 
friedersdorf, in Saxony, the quantity of that mineral 
compound being 25.31 per cent., while a picked 
sample of the famous spathose ironstone of Miisen, 
in the Siegen district, only yielded 17.87 per cent. 
of the same compound. The Walscott spathic iron 
ore, besides being rich in the essential constituents 
which go to make up a suitable mineral for use in 
producing spiegel iron, is also very pure, so far as 
sulphur and phosphorus are concerned. In respect 
of its silicious veinstuff, there is nothing to com- 
plain of, more especially in the ore obtained at 
some depth in the lode, the silica being only about 
3 or 4 per cent. 

It will at once be seen that large deposits of 
spathose ore of such richness and purity cannot fail 
to exert an important influence on the manufacture 
of Bessemer steel in the immediate future. It is 
understood that the maximum productive power of 
the Misen mines is about 30,000 tons per annum. 
But Bessemer steel works have, during late years, 
increased greatly, both in number and extent, and 
the consequence is that the a of. spiegeleisen has 
increased with the demand for it, so greatly, in- 
deed, that within the last ten years it has advanced 
from about 6/. per ton to from 15/. to 16/. per ton, 
delivered free on board at Rotterdam, and were 
the Bessemer trade to depend exclusively upon the 
Spiegel iron from the Siegen district, it is question- 
able if there would be a sufficient supply for those 
Bessemer furnaces that are in operation, together 
with the very large number which are in process of 
erection in England and America. Fortunately, 
however, the manufacturers of Bessemer steel will 
soon be more favourably situated in this respect, and 
therefore we can scarcely expect that there will be 
any further material advance in the price of this 
agent of prime importance in a great metallurgical 
industry. 

Owing to the natural conformation of the mineral 
district now in process of being opened up, the con- 
struction of tramways from the mines to the station 
at South Molton will be easily accomplished, as 
there is a gradual fall from the whole way. The 
minerals will be trucked at South Molton, and sent 
either west or east, It is not very probable that 
Barnstaple will be made the shipping port for the 
new mining district, as the harbour is nearly a mile 
from the station, and therefore the probability is 
that the Bristol and Exeter Railway Company, by 
whom the new line of railway is to be waihel will 
offer special rates to Burnham, near Bridgewater. 
That port lies opposite to, and is only about 14 
miles from, Cardiff, where there is an excellent 
harbour, and where facilities are obtainable for ship- 
ping to all parts of the world. 

here has been some talk about erecting blast 
furnaces in North Devon, but we believe that no- 
thing has yet been decided upon in reference to the 
matter. 


THE FLYWHEEL AND ITS 
ASSOCIATIONS.—No. V. 

On the opposite page we give the construction 
lines for several kinds of di representing the 
action of a compound engine. The semicircle, 4 X ¢, 
is the path of the crankpin of the low-pressure cy- 
linder, and the curve, fg’ /m q, is the diagram of the 
total tangential force, the portion of the radial line 
intercepted between that curve, and the circum- 
ference of the crankpin circle being the measure of 
the tangential pressure on the c in given as 
the equivalent pressure per square inch on the 
small piston. e curve, c/mu, is the tangential 
force of the low pressure cylinder only, but reduced 
—— back pressure there is on the small piston. 

e spaces, fc/ cache ty | are the portion of the 
tangential force diagram due to the pressure on the 
small iston, su ing no back pressure on it. 

The theoretical indi se 
stroke of the low- linder, is represented 
by the line, d&, a small portion of the vertical line 
= we concave line bare at r. by a 

‘or the pressure on indicator diagram for the 
small cylinder is the curve, ¢ s. 





indicator diagram for the steam | speak 





—= 


The diagram for the total ex ion is 
the curve, AF GPS, where AFG igs Mage 
representing the steam pressure in the small ey. 
linder, G P is the portion representing the drop of 
the pressure in the receiver, and PS is the portion 
~ agama the ar nay in the large cylinder 
The curve, QWVY, is the expansion iagram 
representing the combined effect of the action of the 
steam propelling in the large cylinder, and retard 
ing in the small cylinder, and its area is the work 
in this combined effect. It will be observed at the 
first glance that the area, V Z, is much larger than 
the area, P T, and the question may be asked wh 
are they not equal? The answer is, because in V Z 
we have the expansion of the drawback steam as 
well as that of the steam used each stroke. The 
compression of the drawback steam from the pres. 
sure, Y Z, to the pressure, V X, is represented by 
s’ P, a portion of the drawback compression curve 
KP, and the area, V Z, is greater than the area, 
PT, by the area of the portion lying between s' P 
and the zero line ; in fact, V Z is equal to the area 
s' PST. 

The thick lines in the figure are the resulting 
diagram lines ; the fine lines are the pencil lines or 
the straight-edge lines employed in the construc- 
tion, and given in the figure for the information of 
those who wish to master the construction dodges 
employed instead of the usual calculations, he 
figure, as constructed, is, for the data given as the 
first example with total expansion=6 in Naval 
Science for April. We stated in a former article 
that we accounted for the difference between the 
conclusions of that article and those arrived at by 
us by the circumstance that when the exhaust from 
the high takes place before the steam is cut off in 
the low, there is little difference between the ap- 
proximation given by Naval Science and the true loss 
given by us. This is seen by the diagram before 
us, where the area of loss, GJS, given by Naval 
Science as approximate is almost equal to the area of 
loss given by us, viz., GK P. It will be seen, how- . 
ever, that the area, GHP, which Naval Science 
gives as the accurate value of the loss cannot in this 
case be taken as even an approximation to it. 

We will now explain the method of constructing 
these diagrams ; and in the mean time we will confine 
our illustration to the case of cranks at 90°, but 
using language that is applicable to cranks at any 
angle, 


R 
The line, MX, is made = 2° X o is drawn at 


right angles to MX. From LM set off the angle 
LM4é=the angle that the high-pressure crank is 
behind the low-pressure crank, bisect the angle, 
XM4, and mark o the point of intersection of 
the bisecting line with the line, Xo. With radius, 
X o, describe a circle, a X v, this circle will touch 
the line, Md. Draw the horizontal line, wx, and 
set off ow, ox, each equal to .5, and join wX and 
zX. Draw the diameter, 4 ¢, at right angles to the 
line M 4, 60, and Xo will then represent the two 
cranks, 40 the low-pressure crank, and Xo the 
high-pressure crank, the motion of the engine being 
from right to left, but the diagram to be read from 
left to right. This reversing of the reading is 
consequence of the fixing on the figure the lines for 
the cranks, and is equivalent to supposing the 
cranks to be stationary, and the engine revolving 
round the crankshaft; a little reflection on this 
alteration will suffice to show that, to get the same 
relative action of the engine, the framing would 
have to move in the opposite direction to that in 
which the cranks were in the habit of revolving. 
From the centre, 0, draw a number of radial lines, 
oc’, &c., and it will be convenient to draw these to 
points taken at equal distances on the arc, 4 X, and 
the same width of division shculd be continued to 
the right beyond X. From these points, ¢’, &., 
draw straight lines, c’ 5’, &c., parallel to w X before 
X, and parallel to z X from points to the right of 
X. These lines join corresponding positions in the 
circle of the crankpin path, and in the theoreti 
compound sion di . Erect — 
b' a’, &c., at these points. Instead cf speaking 
either crankpin as being on the centre line, or #8 
being so much past the centre in this diagram, ane 
in similar di which may be styled = mg 
diagrams or ‘“ clock-face” diagrams, we 
of the centre line of the engine being so far 
past either crank or so far from either crank. When 
the centre line is at the point, 4, the low-pressure 
crank is of course on the centre line and the piston 
at the beginning of the stroke. R is the correspond: 
jng point on the expansion diagram, and shows 
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capacity of the high-pressure cylinder open to 
_ a then MR. The pete we pA only 
js acting at this instant, and the = occupied by 
it is LR, its rectangle being J R. From this 
rectangle of steam set off the expansion curve, 
QW, by the method described in paper No, III., 
viz, by laying a parallel ruler on j 4’, and running it 
forward to point Q to get the point a’, and so on. 
But according to our diagram, the pressure increases 


Set off dr’ =o w, and join* r'o intersecting the 
circle in the point, a. Describe a semicircle on 3 0, 
set off, c' //=a' 4’, and in the same way set off the 

ressures corresponding to the other divisions. Draw 
ines, a d', &c., from a to the intersections of 0 c', 
&c., with the semicircle, o d’ }, and draw /" A a 
to a d', cutting o c' ine’, c' e' is the tangential effect. 
The other points in the line, ¢/, are found in the 
same manner, and the semicircle on 0 ¢ and lines on 
that side are a repetition of the same construction. 

For the additional tangential effect of the pressure 















THE VIENNA EXE BITION. 

tEyNA, May 1 
THE cold weather and continuous ete 
combined with the commercial convulsions which 
have of late seized upon the Vienna Bourse, pro- 
duced a general and very depressing effect, which 
all matters relating to the Exhibition fully shared. 
It was bad enough that the building was in so un- 
finished a state at the time when it was thrown 
open to the public, but bright sunshine and a steady 
money market would have been powerful aids in 








































































































} on the forward stroke of the small piston, set off | counteracting this, and judging from 
A . . ’ th 
\ the steam ——— for the small eytehee, np, g hf, | number of visitors, it is sued ab form a Ps isere 
: ; making the full pressure, X n=O A+R. Set off on | of what might have been expected under more 
\ the radial lines from 0, the pressUre correspond- | favourable circumstances. 
+ ing to these positions as on o m', the pressure, The state of the roads leading to the Exhibition 
, \ m' n', which is the pressure corresponding to o m' | gave, until Friday, quite a sufficient reason to avoid 
‘ " as measured on the horizontal line above d’. The | it for the present, while within the enclosed grounds 
: ; other pressures are set off each by a dash on the | communication from one pavilion to another was 
almost impossible. A few fine days will, of course, 
p ; y y entirely remove this evil, or rather will exchange it 
EE Ch [Ey eaRnRRRnaRRRES <271 | for the minor plague of storms of dust, and then 
: ~~": | perhaps commercial equilibrium may be somewhat 
: i | restored, the Exhibition may be completed, and all 
' | 7 : | will go well. But that day of completion seems yet 
4 Pr, far removed, though the packing cases are being fast 
\ ye : | emptied and their contents arranged, and they do 
. a ee - | not arrive now in such numbers as was the case a 
: - ; | week ago. In the Machinery Hall, all are pushing 
7 | | forward as hard as possible, but delays of various 
7 - ; | | kinds are constantly appearing. The greater part 
4 e . xx : | Of the tools in the American section are in place, 
\ all : : | but the boiler house is very far behind, the chimney 
‘ Mo ' | | Stack has not been started even, and some time 
; of Le oo ‘» must elapse before steam can be got up. Ultimately 
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at first, for the line to the left of R Q is an ordinate 
for a point 15° in advanceoi RQ. The explanation 
is that at the beginning of the stroke of the low- 
pressure piston, the high-pressure piston is moving | 
at its greatest speed, compressing the contents of | 
the casing while the motion of the large piston is | 
almost ni/, and therefore over a considerable arc | 
the effect of the between-pistons pressure is against | 
the motion of the engine. When the centre of the | 
engine reaches the point, X, the high exhausts and | 
two rectangles of steam, K X and BL, unite 
form one rectangle, C X, the pressure being | 
The position of V is got by completing the 
fe ay B X, and extending W k to E, and join- 
ro do , this line will intersect G Lin H, and the | 
orizontal line, C V, drawn through H is the pres- 
sure line of the rectangle of total steam, C X. From 
by ng is set off the expansion curve, V Y, 
= é method described above. QWVY is the 
pound expansion diagram of the between-pistons 
to the div; we draw on 4 ¢ ordinates corresponding 
visions of the crank circle, and set off upon 
ws the corresponding pressures, QR, a’ 6’, &c., 
get the theoretical indicator diagram for the 
me “Pressure piston forward stroke. If we set off 
roar te at the pressure X V and at the ordi- 
pneniag 6, the pressures at the ordinates 
mee x a oe tte ogee! if” the theo- 
m for the 
the smalf piston. lagra pressure on 





| the exhaust from t 


radial lines. The perpendicular distance of these 
points m’, &c., from o X, is the additional tangential 
pressure, p’ q’, &c. 

At the ‘beginning of this explanation we adhered 
to language applicable to cranks at any angle, we 
have not attended to that in the subsequent parts of 
the description of the method of construction, as it 
would have perhaps unnecessarily confused the 
reader. 

The construction of tangential diagrams from 
actual indicator diagrams, and allowing for the 
effects of the connecting rod, and the weights of the 
moving parts, is a simpler and more useful problem. 


| We will give it in our next paper. 


To encourage young engineers to study such 
problems we invite them to send us diagrams similar 
to Fig. 4, for the following data : 

Cranks 90 deg., B=34, g=%, Q=5, R=5, 
fe high supposed to take place 
when the high pressure crank is turning the centre. 

Also to calculate the areas of the different dia- 
grams from the rules we have given for the diagram 
they send. The names of all who send correct 
papers will be published in alphabetical order. 


A Danvusz Batpes.—It is stated that the Servian Govern- 
ment has decided to build an iron railway bridge over the 
Danube at Belgrade. 


* By an error in the di 








, the line, o a, has not been 


diagram. 
continued to join the vertical line, on which the point r’ is 





situated. 








too, the steam supply in this section will certainly 
be insufficient. On the other hand the number of 
boilers for the British exhibits should be ample, 
judging from the number of boilers, but there will 

e a large number of insatiable tools to drive, and 
we doubt whether this section will have any steam 
to spare for the United States. 

A large amount of machinery was in motion yester- 
day, when the Prince of Wales went round at 2 
o'clock, and a considerable quantity will be driven 
regularly this week, while, of course, some of the out- 
lying pumping engines and their boilers have been 
long at work. Buta stroll through the Machinery 
Hall shows how much still remains to be done. Some 
of the principal exhibitors are all ready, and have 
been so for a long while, like Allan Ransome and 
Co. and Messrs. Worsam for example, which 
amongst others are now in motion. But many 
blank spaces yet remain, and more are occupied 
with the partially erected exhibits. At the east 
end of the Machinery Hall this is especially the 
case, and on reaching this end interest in the ex- 
hibits begins somewhat to fade. 

In the principal pavilions matters are very for- 
ward, the agricultural machinery annexes were lon 
since practically in order, so far as the British an 
most important exhibits were concerned ; and in 
the eastern of these halls the brewery plant, 
amongst which that of Noback, Fritze, and Co. is 
amongst the most conspicuous, is also now fairly in 
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shape. ‘Io this pavilion Heinrich Eichmann, of 
Prague, has built a small addition, or excresence, 
in which he shows considerable agricultural imple- 
ments, thrashing machines and the like, ‘The 
covered garden courts, too, are for the most part 
finished and partially furnished ; and the wonderful 
exhibit of Danek, from Prague, is rapidly growing 
to completion. Sir W. Armstrong’s pavilion, and 
that of Krupp, are advancing, and the heavy guns, 
which will form one of the interesting features 
of the Exhibition, are coming slowly forward to 
their respective destinations, 

On the other hand many pavilions are very un- 
finished, especially those of Swedish and Nor- 
wegian construction ; the curious timber dwelling 
houses, from Russia, Hungary, the Tyrol, Bohemia 
and elsewhere, which occupy ground at the extreme 
east of the grounds, are for the most part completed, 
and inhabited, by families of their appropriate nation- 
alities. The exhibition of different classes of timber- 
work all through the Exhibition is remarkably fine, 
and when completed will be one of its special 
characteristics. The Swiss Chilet is especially 
beautiful in design. Having to notice this, however, 
elsewhere, we need not further allude to it here. 

Near this same Swiss Chalet, and in the garden 
court belonging to Italy, stands a full sized-model 
of one of the entrances to the Mont Cenis Tunnel. 
Why this was erected it is difficult to understand. 
‘There is nothing more remarkable in the mouth of 
the Mont Cenis, than in those of most other large 
railway tunnels, and the whole exhibit looks some- 
what a foolish one. 

Within the Industry Palace, the same activity as 
usual prevails, and order is rapidly becoming general. 
The heterogeneous contents of the Rotunda are 
still crowding in, and in a week or two the whole 
of the magnificent hall will be occupied. What 
system, or whether any system, has guided the 
management, in the selection and arrangement of 
exhibits here, it is difficult tosay, and until they are 
completed we may charitably suspend judgment on 
the general effect. But we must wonder in passing, 
how such a thing as Levassier’s trophy could ever 
have been sanctioned. We have already alluded to 
its castellated effect obtained by groups of tubes in 
different lengths. This effect is now heightened by 
the ends of large tubes being thrown over the top 
of the structure, so as to give the effect of a number 
of mounted guns. So far as we have seen this 
trophy is the most glaring, and is conceived in worse 
taste than any other in the Exhibition. Unfor- 
tunately, too, it occupies the best place in the 
Rotunda. 

The British section, both in the Machinery Hall, 
and the Industry Palace, is keeping well to the front, 
and its Commission has gained a prestige beyond 
that of any other section. ‘This, as all know, is due 
entirely to the individual efforts of the members of 
the Commission, who have spared neither work nor 
money to achieve success. It is to be hoped that 
even now the English Government may make a 
grant, in accordance with the request just preferred 
from here, by the Commission, towards defraying 
further expenses, which of course will continue very 
heavy, throughout the whole term of the Exhibition. 

Naturally British satisfaction expresses itself in 
feeding, and the British Commission is no exception 
to this rule. On Saturday the 10th of May, a din- 
ner was given to the workmen of the section, and 
much wonder and admiration was expressed at this 
proceeding ; workmen's dinners, and such a one as 
that provided on this occasion, not being much in 
the way of foreign industrials. 

The second and more important of these events, 
however, was a dinner given by the Commissioners 
to the exhibitors, who with other guests numbered 
nearly 240. ‘This was a very elaborate and highly 
successful affair, and naturally was succeeded or 
rather interrupted, in Viennese fashion, by some 

ood speeches. The general sentiments conveyed 

y these speeches, were, disgust at Government 
parsimony, delight at the liberality of the Commis- 
sion, gratitude to Mr. Philip C. Owen, and admira- 
tion for the British section, and British exhibitors. 
At least two good speeches were made during the 
evening, one by Mr. John Head and one by Mr. 
John Scott Russell. Mr. Head spoke at consider- 
able length, and pointed out the, to us, encouraging 
fact, that a comparison of exhibits in the Machinery 
Hall, shows that we still, for the most part, retain 
our old position of pre-eminence. The striking simi- 
larity to English tools which the German exhibits 
show, is somewhat gratifying, and must encourage 
us yet to feel convinced, that despite all forebodings, 





and prophecies of evil, England will for many years 
at least retain her pre-eminence. 

Naturally Mr, Head spoke with tolerable certainty 
on this subject, so far as his own speciality is con- 
cerned ; there is not much fear of the Ipswich firm 
being overtaken, or even followed, except at a very 
respectful distance, by any Continental makers. 
But the statement that German makers do copy 
English patterns is too obvious to be denied. A 
stroll down the Machinery Hall proves that fully. 
But on the other hand, manufacturers like M. Hart- 
mann, of Chemnitz, lay no claim to originality 
where none is due to them. It is not the fault of 
these gentlemen that English inventors are not 
legally protected in Germany, and the necessities of 
progress forbid them to ignore improvements or 
advancements that are being made in England. 
With such makers it is an universal custom to 
acknowledge the source, and in many cases to pay 
for the invention. 

On the other hand, however, there are, as in- 
stanced in this Exhibition, flagrant examples of this 
trade unscrupulousness. It was said at the Paris 
Exhibition that English tools, with the makers’ 
names chipped off, were exhibited in foreign sections, 
as foreign work. It would doubtless be impossible 
to find such a thing at Vienna; but the evil of 
which we have just complained abounds. Zimmer- 
mann, of Chemnitz, has been cited as a bad offender 
in this respect ; and Mr. Scott has complained much 
of his appropriation of the conception and design 
of the admirable wheel-moulding machine, by which 
Mr, Scott is so well known. We must, however, 
state that M. Zimmermann now acknowledges the 
authorship of this machine. 

Returning from this digression we may find space 
fora few words upon Mr, Scott Russell’s speech. 
That gentleman succeeded in explaining the part he 
had played with regard to the Rotunda, and dis- 
claimed any share of the great merit due to the 
Austrian engineers concerned in the undertaking. 

New specialities and characteristics of this festive 
capital constantly surprise the visitor, especially if 
he be an exhibitor ; as an example, we may describe 
the following incident, which illustrates strikingly 
the status of the Vienna press. In the Exhibition, 
and especially in the Machinery Hall, the exhibitor 
is sure, sooner or later, to be accosted by an indi- 
vidual, of good mien and address, who presents his 
card, and an apology simultaneously. On the card, 
below the name, is written, «‘ Journalist, and Repre- 
sentative of the Central Advertising Bureau,” or 
words to that effect. The object of the introduc- 
tion soon is evident. Are youan exhibitor? If so, 
would you not like a good notice of your exhibit in 
any of the journals you may name. For example, 
a laudatory article of 100 lines in length in the lead- 
ing journal, or two of 50 lines, or four of 25 lines ? 
Of course this journal is expensive, but there are 
plenty of other papers in Vienna whose price is 
lower, and which are still influential. ‘Thus far the 
gentlemanly journalist. Such a conversation took 
place yesterday at a stand of one of the principal 
exhibitors, who suggested that the matter was 
worth following up. Accompanied, he went at once 
to the fine office of the journal in question, where a 
special bureau for matters of this kind appears to 
be established, The gentlemen were received with 
the utmost politeness, and it was quickly explained 
that the matter was a very simple one; an expe- 
rienced gentleman should wait on the exhibitor at, 
say, three o’clock the same afternoon, and receive 
his instructions for the article which should appear 
forthwith. The question of length was an impor- 
tant one, said the official, because, although the 
exhibitor could have an article as long as he chose, 
it was costly, quite costly. What would be the ex- 
pense? The price of the Exhibition supplement of 
the journal was undoubtedly high, but its influence 
is 80 great, and the enterprise it had shown about 
the Exhibition so astonishing. But for 60 gulden 
(rather less than 6/.) a line, the journal would insert 
a notice of any length, and, of course, the longer 
the better. But astoa notice in the paper itself, 
and notin the Exhibition supplement? ‘That was 
a different matter; but it could doubtless be ar- 
ranged, And subsequent events showed that this 
was 80, for the representative, who waited on the ex- 
hibitor at three o'clock, expressed his willingness, 
for asum of 2000 gulden, to devote half a page of 
the journal to an article on his exhibits, Of course 
this may be all right, but it is not in accordance 
with the English ideas of journalism, and there can 
be nodoubt that the value of any notice or article 
on special exhibits, is depreciated by a knowledge of 





the fact that it is inserted to order at so man 
gulden a line. 7 

On Friday, instead of Thursday, the Emperor of 
Austria opened, without ceremony, the Fine Arts 
Department of the Exhibition. ‘The weather had 


changed, and a glorious summer morning imparted 
a gaiety to the Prater and the Exhibition, to which 
they had long been strangers. 








PAVILIONS AND ANNEXES AT THE 
VIENNA EXHIBITION. 

WirnovT counting the larger and more important 
separate structures within the Exhibition grounds 
—such as the Agricultural Halls, the Imperial and 
Jury Pavilions, &c.—there are at present more than 
150 different buildings crowded within the boundary 
fence, and as all these play a more or less important 
part in the whole scheme, we propose to notice them 
all systematically, and first to give a clear idea of 
the order and relative positions these buildings 
occupy. 

The enclosure occupied by the Exhibition takes 
up a considerable area of the Prater, and is bounded 
on the north by the Northern Railway, on the 
south by the Haupt Allee of the Prater, on the 
east the enclosure extends beyond a small canal, 
whilst the western entrance faces one of the main 
alleys of the park, The Industry Palace fills ap- 
proximately a central position in the enclosure, with 
the Machinery Hall behind it on the north, the fine- 
arts courts and buildings for the exhibition of horses 
on the east ; while in the front, on the south side, 
are numerous small annexes and pavilions. Between 
the Industry Palace and the Machinery Hall the 
most important building is the*great agricultural 
annexe devoted to England, France, Belgium, 
Italy, and Spain. 

In noticing the whole of these buildings it will be 
convenient to commence at the north-western 
entrance, and passing along the northern side of 
the Machinery Hall return between the latter and 
the Industry Palace, and finally take up those 
buildings which occupy the southern frontage. 

The buildings nearest to the western entrance 
are the engine and boiler houses of the Erste 
Brunner already noticed in a former description, 
and almost close by, in a line with the end of the 
Machinery Hall, is the boiler house of the American 
section. ‘This building is in a very backward state, 
and but little progress has been made with it during 
the last two weeks; the foundation for the iron 
chimney shaft is not yet completed, and some time 
must elapse before steam can be got up to drive the 
machinery in this section. Belonging to the United 
States is a timber building, not yet finished, for 
various exhibits, the space allotted them elsewhere 
being insufficient. Behind are the small gas works, 
upon Eveleigh’s system, which are being erected, 
but very slowly; a very considerable alteration 
was required in the plant which had been made, 
and very ill made, in Paris. The gas to be ulti- 
mately made here will be employed for lighting the 
two workmen’s houses of the British section. ‘These 
houses are of iron, and were supplied by Messrs. 
Hemming and Co., who also furnished the pavilion 
devoted to the Prince of Wales. ‘The internal ar- 
rangements of these houses are excellent, and every 
comfort is afforded to the workmen who are lodged 
in them at a very moderate price. ‘The houses con- 
tain accommodation each for twenty-eight men. 
Close by is the English boiler house, contaming 
four Galloway boilers, one by Howard, and another 
by Messrs. Cater and Walker. ae 

The French boiler house stands near, but is still 
very unfinished, and behind is a comparatively ex- 
tensive workshop, devoted to the service of the 
exhibitors, and the machines in which were con- 
tributed by Mr. Paul Granichsteedten, of 11, Maxi- 
millian Strasse, Vienna. 

The Swiss boiler house is like that for the French 
section; but it is completed, and has one boiler 
standing in the middle of the houses. Immediately 
opposite the centre of the Machinery Hall is a new 
railway station, constructed for the accommodation 
of the Northern Railway Company, and access 18 
had to the Machinery Hall by two covered ways, 
similar to those leading to the great southern 
entrance of the Industry Palace from the gates. 
These covered ways extend right and left of - 
railway station, turning then at right age 
running down to entrances in the Machinery =r 
so that they enclose a quadrangle. In this q 4 
rangle there are three buildings—the Belgian ane 
German boiler houses, and a building for the ex 
hibition of articles of commerce. ‘This latter * 














MAY 23, 1873. ] 


ENGINEERING. 


367 








ee 


like almost all the rest of the buildings in this part 
of the ground, built of timber, and is about 180 ft. 
Jong, with two spans of 45ft.each. The roof is curved, 
and is divided into eight bays, the two centre ones 
of which in one of the spans open into a short 
transept. This building is now finished, and the 
luxurious growth of vegetation which finds its way 
from the ground below through the spaces in the 
flooring, hints at the rapid manner in which it was 


The contents of this building consist chiefly of 
samples of the staple exports and imports of Trieste, 
hides, sponges, dye-woods, and the like, together 
with a large number of graphical statistics con- 
cerning the. extent and fluctuations of this trade- 
during the past year. i 

Knaust and Co., of Vienna, show there a very 
fine fire escape, specially adapted for such lofty 
houses as are common in that city. It has three 
different ladders, the two upper ones of which, 
when not in use, lie against the lower one. Side 
supports, hinged to thg upper part of the lower 
ladder, are thrown out When in use, and, resting on 
the ground, afford plenty of lateral support. 

There are, besides, @ number of Austrian post 
wagons, railway postal Vans, and mail carts, and a 
fine model of a new cenftal telegraph station, 

The Swiss boiler hougg contains two boilers, and 
a few days will see alljthe work upon. this com- 

Jeted. ‘The German honse, close by, is, of course, 
ar advanced, and steam is up in sufficient quantity 
to drive the machinery of the section to which it 
belongs. A few words may be given here to explain 
the general characteristics of the boiler houses, 
which are all similar, exeept in dimensions. The 
floor of the house is in all cases considerably below 
that of the surrounding ground, which is supported 
by retaining walls, enclosing an area of greater or 
less extent, according to the importance of the 
boiler house. The floor is covered with concrete, 
and access is obtained at each end: by steps — 
in projections, which flank the general enclosure. 
The superstructure is entirely of wood, and is carried 
on main posts, which pass from the floor level up 
the side of the walls. Smaller ones; intermediate 
with the main posts, divide the whole into bays. 
The roofs of all these structures are somewhat com- 
plicated, and very cumabrous affairs, timber being 
thrown in profusely, and not with much judgment. 
The end bays at each of the four corners are close 
boarded, but all the others are left open, a low 
protecting fence being placed around. The steam 
pipes from the boiler houses are led into thé Ma- 
chinery Hall along bricked trenches, covered with 
boarding. 

The next building, just outside the covered way, is 
devoted principally tothe exhibition of brick-making 
andice machines, As we shall in due time describe 
and illustrate in detail the exhibits in this building, 
avery general notice will suffice here. There are 
within the building, which is divided into two 
spans, two horizontal engines, one by Otto Meyer, 
and a Corliss by Messrs. Reinicke, of K6nigsberg, 
Prussia. J. H. Reinhart, of Wurzburg, has a 
number of fire engines, steam and manual, includ- 
ing several for domestic use, with direct-acting and 
centrifugal pumps, mounted on barrows and tanks. 
C. A. Jouck, of Leipsig, has also a large collection 
of fire engines, and vertical and horizontal hand 
pumps, the latter of a form much in vogue in 
Austria for house purposes. The barrels are hori- 
zontal, and the plungers are worked by a vertical 
lever, to which a reciprocating motion is given by 
hand. C.J. Stumpff, of Breslau, has also an ex- 
hibit of pumps, fixed and portable, but all manual. 
W. Leopold, of Chemnitz, exhibits a large manual 
fire engine, with ladders, fire escape, windlasses, 
grapnels, nets, axes, and all kinds of appliances at- 
tached. It is noticeable that, almost without ex- 
ception, wickerwork, and not metal, strainers are 
attached to the ends of the supply hose. Messrs. 

Brothers, of the Wagon Factory, Dresden, 
have a large weighing table, ranging in capacity 
from 2 Ib. to 20 tons. Of the ice machines Vaas 
and Lillmann’s is one of the most conspicuous, and 
there is a large brick-making machine from the 

hgiesserei und Maschinen Fabrik Actien-Gesell- 
tchaft, of Nienburg. Other exhibits of both classes 
Will doubtless follow shortly. Amongst the mis- 
0 heous exhibits here is Lehmann’s air engine. 
Jutside this hall thereis a fine trophy of grindstones, 
ax in number, by I. Braun, of Vécklabruck ; the 


t of these stones is about 7 ft. in diameter. 
© are now approaching the eastern end of the 





Machinery Hall where stands the Austrian boiler 
house, the three boilers in which are finished, and 
some are now in steam. Near here the depédts of 
the Northern and North-Western Railways are con- 
spicuous. They are handsome timber-framed build- 
ings, and are of course in direct communication 
with the Northern Railway. Behind, active work is 
going forward in the erection of a large saw will, 
and also at the back stands an enormous trophy of 
eatthenware distilling apparatus for the manufac- 
ture of acids. This is from the Chemical Factory 
of Aussig. Further on is the engine house for the 
vertical pumping engines by MM. Prunier, of Lyon, 
and beyond will be the great exhibit of water 
wheels and hydraulic machinery by D. Straub, of 
Geisslingen. A small tower with an aeromone, 
similar to that recently described in ENGINEERING, 
practically completes the list of buildings on the 
north side of the Machinery Hall. We shall have 
to defer till another occasion the more numerous 
and important buildings further to the south, and 
the interesting structural exhibits to the eastward 
of the fine-art buildings. 








NOTES FROM SOUTH YORKSHIRE. 
: SHEFFIELD, Wednesday. 

Reduction in Derbyshire Coal.—At certain of the Derby- 
shire collieries the price of the Kilburn coal has this week 
been reduced from 22s. to 20s.; cobbles from 20s. to 18s., 
and slack from 18s. to 10s. In South Yorkshire and at Sheffield 
both coal and coke remain without any alteration of note as 
to price. 

New Limited Companies.—The Langley Mill Engineering, 
Wheel, and Wagon Company (Limited), with a ca ital of 
30,0007. in shares of 50/. each, has been formed for the pur- 
pose of carrying on an engineering business, with the other 
industries indicated in its title, at Langley Mill, Derbyshire. 
The works are situated near to the main line of the Midland 
Railway Company, and in the heart of the Derbyshire coal- 
field. The undertaking carried on for the last twenty-three 
years by Messrs. William Corbitt and Company, as stovegrate, 
iron, brass castings manufacturers, &c., at Masborough 
Works, Rotherham, is being transferred to a company on the 
limited liability principle, with a capital of 30,000/., in shares 
of 102. each. The vendors transfer all the patent rights, in- 
cluding a valuable one of recent date, lithographic stones, 
books, &c., to the company, and, further, guarantee a mini- 
mum dividend of 10 per cent. for the first five years. 3000/. 
are paid for goodwill, &c., and Mr. Corbitt’s services are re- 
tained as managing director. 


ations in the Unstone District.—Besides the new 
steel works of Messrs. Cammell and Wilson, at Dronfield, 
several others of more or less importance are contemplated 
or in progress. Amongst the latter may be classed the 
alterations in course of execution at the extensive premises 
which have been secured at Unstone by Messrs. Rotherham 
Brothers, at Dronfield. New machinery is being put down, 
and a large business will be carried on in edge tools, sickles, 
reaping hooks, &c. In addition to the various colliery ex- 
tensions already recorded, that of Messrs. Havenhand and 
Allen (who are sinking at the top of Apperknowle, near 
Unstone) may be mentioned. Coal has already been reached, 
and the working will be commenced as soon as is practicable. 


Extensions and Alterations.—A new pumping shaft is 
being sunk to the Melton Field seam of coal at the Old Oaks 
Colliery, South Yorkshire. The 12 ft. driving wheels to be 
used for this purpose is being cast at the Union Foundry, 
Barnsley. ssrs. Newton, Chambers, and Company, of the 
Thorncliffe Iron Works, Chapeltown, are sinking to the Silk- 
stone seam at Hoyland Common, near Barnsley. The Barrow 
Steel and Hematite Company, Barrow-in-Furness, are mak- 
ing bricks for the shaft, which is shortly to be sunk by them 
to the Silkstone seam, near Worsborough. The Silkstone 
Fall Company are understood to be about to sink a new 
shaft near their present workings, to work the coal under 
the estate of Mr. W.S. Stanhope, M.P. One of the largest 
firms at Sheffield is putting down a mill for rolling rails, 
which will have a reversible instead of a continuous action. 
Several firms are erecting new steel melting and converting 
furnaces in Sheffield, in Attercliffe-road, Sylvester-street, 
Newhall, and elsewhere. The Sheffield Water Works Com- 
pany are engaged in laying a long stretch of 9-in. and 12-in. 
piping along Norfolk-street, Union-street, South-street, &c., 
as a main toimprove or alter the supply of the district. The 
same company are vigorously pushing on with their new 
storage reservoirs at Dam Flask and Dale Dyke, west of the 
town. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippLesBrover, Wednesday. 

Great Crisis in the Cleveland Iron ag reap f 
there was a good and large attendance on ’Change, at Mid- 
dlesbrough, and great excitement prevailed on account of 
the work at the ironstone mines in Cleyeland being —— 
For the past few weeks we have stated what has been g 
place between the mineowners and their men. The men, 
unable to obtain another advance of 2d. F ree: have been 
restricting the production of stone. On Friday, the masters 
gave them notice that unless that system was abandoned, 
and full work resumed, they would not supply the men with 
tubs. Although this notice meant a out, the miners 
declined to work full time, and the consequence was, that 
with slight exceptions, the whole of the mines were closed on 











| Saturday morning. The masters have since held two meet- 


ings, and have expressed their determination to adhere to 
the course they have adopted, and the men have held meet+ 
ings at which they have stated that they intend to have the 
advance of 2d. per ton. Under these circumstances, with 
upwards of 7000 miners idle, matters are looking most serious 
in the north of England. There are no stocks of stone, and 
already several blast furnaces have been damped down. 
Even with Northamptonshire and Lincolnshire ore the blast 
furnaces will not be carried on longer than about ten days. 
The stoppage of the blast furnaces will necessarily lay off 
the iron works, ship yards, foundries, engineering shops, and 
collieries. Yesterday, Messrs. Bell Brothers, of Middles- 
brough, who are the owners of collieries and coke ovens, gave 
instructions to their managers to stop work. The most 
serious consequences are apprehended. Now that the miners 
are idle, it cannot be expected that they will seriously think 
of returning to work at the end of a week, and most certainly 
if they remain idle for a fortnight many thousands of men 
employed in various branches of the iron and coal trades will 
be thrown out of work. To-day all the blast furnace owners 
are poopering to — down their furnaces. Several fur- 
naces have m filled up with coke, and in the course of 
another week we may expect to see the t, active, and 
wonderful district of Cleveland having the appearance. of 
a deserted neighbourhood. All the works will, by the end 
of a fortnight, be compelled to stop for want of materials. 
With this dismal prospect, trade is already suffering, and 
great uneasiness and excitement is manifested by all classes. 

The Coal and Coke Trades.—Of course the stoppage of the 
mines has affected the coal and coke trades. Some small 
holders of coke, becoming alarmed, have rushed into the 
market and offered to sell at 35s. per ton. Other holders 
make no change in their quotations, being satisfied that the 
mines will soon be in full work again. 

The Fitters and Smiths at Middlesbrough.—Trade disturb- 
ances seem to be the order of the day. On Saturday last, 
Messrs. Bolckow, Vaughan, and Co., Middlesbrough, conceded 
an advance of 10 per cent. to their fitters, smiths, moulders, 
and pattern makers, but took the men by surprise by dis- 
charging a number of them. At Hopkins, Gilkes, and Co.’s 
works the men did not obtain the advance. It is believed, how- 
ever, that they will take steps to procure it. 





FOREIGN AND COLONIAL NOTES. 
Cotopaxi.—This great volcano has recently been ascended 
by Dr. Reiss, whose observations contradict, to some extents 
the experiences of Humboldt. Dr. Reiss found no difficulty 
in breathing at the summit. 


Orleans Railway.—The aggregate length of the concession, 
of the Orleans Railway Company is 2723} miles. The length 
of line now remaining to be completed is 174} miles. 

Rolling Stock on the Paris, Lyons, and Mediterraneun 
Rail 9_—-The ber of 1 tives upon the Paris, Lyons, 
and Mediterranean Railway at the commencement of 1870 
was 1416; at the commencement of 1871, 1432 ; at the com- 
mencement of 1872, 1477; and at the commencement of 
1873, 1586. The company is now building no less than 181 
locomotives, and when these are ready it will have, of course, 
1767 engines. At the commencement of 1870 the concern 
—which ranks second among the railways of Europe—had 
43,433 goods trucks; at the commencement of 1871, 44,642; 
at the commencement of 1872, 46,449; and at the com- 
mencement of 1873, 49,559, The company is now building 
4035 more trucks, 

New Zealand Tele, hy—A submarine telegraph has 
been projected between? . a Zealand and ‘Australia, Dut the 
proposal seems a premature one. The distance to be over- 
come by cable would be 700 or 800 miles. It is suggested 





locally that an application should be made to the of 
oe Kamiralty to have the necessary deep sea soundings 
made. 


The Baldwin L tive Works.—The Baldwin Locomotive 
Works at Philadelphia have recently turned out twelve large 
locomotives for the Dom Pedro Segunda Railway, Braz’ 

The Baldwin works have long had a good Russian connexion. 


Samana Bay Company.—This company has purchased a 
new iron steamer constructed at Wilmington. It will beu 

on the waters of Samana Bay and the interior. The company 
is about to construct a series of thirteen wharves about a mile 
long. The basins thus formed will contain 28 ft. of water, 
and accommodation will be furnished for twenty large 
steamers. A number of —_ warehouses will also 
erected for the storage of merchandise, and they will have 
railroad tracks on each side. 


Steel Rails in the United States Tho management of the 
Cleveland, Columbus, Cincinnati, and Indianapo d, 
reports that about one-third of the track has now been laid 
with steel rails. The line has been much improved in conse- 


quence. 

Tel hic Progress in New Zealand.—The number of tele- 
guelivcbiien in New Zealand at the close of 1871—rather 
a remote date we fear it will be said for these rapid 
times—was 76, showing an advance of 18 as compared with 
December, 1870. The length of line in operation at the 
close of 1871 was 2015 miles, showing an increase of 128 miles 
as compared with 1870, and of 1889 miles as Aen op with 
1866. The aggregate number of telegrams forv in New 
Zealand in 1871 was 369,085, as compared with 238,196 in 
1870. When the statistics for 1872 are forthcoming, they 
will, no doubt, exhibit considerable further progress. 

Iron Minerals in France,—In the first quarter of this 
year iron minerals were imported into France to the extent 
of 142,000 tons. <3 

Coal in France.—There has been a falling off year in 
the im: 6f English coal into France; the decline has been 
about 150,000 tons. The imports of Belgian coal into France 
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eine guemated 0 Aesiing af 280,000 ¢ena te he Sout papas 
this year, as compared wit corresponding period o b 
France would thus to be becoming a little less de- 
pendent for coal upon her neighbours. 

Transatlantic Steam Navigation.—It appears that 138 
ocean steamers are now running between America and 
Europe, and that 45 new onesare on the stocks. 

Mining in Bosnia.—A sulphur mine has been discovered 
in the neighbourhood of Beleshtniza, Bosnia. According to 
reports received, the mine is very rich. A'sulphureous spring 
containing alum in solution has also been found, and in the 
same neighbourhood two newly discovered coal mines promise 
well, 

Coal in Texas.—Coal of excellent quality is understood to 
have been discovered in Texas, U.S. 

Omnibuses at Scutari.—A Scutari Omnibus Company has 
applied to the Turkish Government for a concession for ten 
years. The capital subscribed is 80,000 Turkish pounds. 


Orel.—It is affirmed that the Russian Minister of War in- 
tends to establish at Orel a military dep6t sufficient for an 
army of 300,000 men. Orel is a point of junction for four 
great Russian railways. 

Seutari and Ismidt Railway.—The Grand Vizier and 
most of the Turkish ministers have inspected the whole of 
the Scutari and Ismidt Railway. The trip occupied four 
hours from terminus to terminus, but had it not been for the 
ballasting of one portion of the line being unfinished the 
journey might easily have been made in three hours. 


Railways in South Australia.—Railway works have been 
at a standstill in South Australia for, some little time, but 
the engineer’s department has just completed the plans for a 
line to run between Lacepede Bay and Narracoote in the 
south-east. The earthworks are to be let in three sections, 
the entire length being 51 miles. The total amount appro- 
priated for the work is 160,000/., but this sum is not expected 
to prove sufficient. 

Albert Graving Dock.—We learn from Victoria, Australia, 
that the Albert Graving Dock Works are being pushed for- 
ward with expedition. The foundations for the engine-house 
and machinery to be erected at the side of the dock have 
been commenced, and the whole of the other works which 
have been contracted for are well advanced. Plant and 
appliances required to furnish the dock and enable the largest 
vessels to be accommodated are being procured. The first 
ship is expected to be docked in October. 

Moudania and Broussa Railway.—The works of a railway 
from Moudania to B , which will be connected with the 
Scutari and Ismidt trunk line, have been “ inaugurated.” 


British American Lighthouses.—The number of light- 
houses in Canadian inland waters and on the coast erected 
since confederation, including the buildings under contract, 
is 142. Notice bas been given by the Newfoundland Board of 
Works that a light tower has been erected on Rocky Point, 
at the entrance of Harbour Breton, Fortune Bay. A fixed 
red light is exhibited at an elevation of 68 ft. above the level 
of the sea upon a square tower 14ft. high (painted white 
with red at the corners), upon which stands an octagon 4 ft. 
high, the sides painted alternately red and white. 


Gauge Changing on the Great Western of Canada.—Dur- 
ing the balf year ending January Sist, 1873, the Great 
Western Railway of Canada charged against revenue 91001. 
toward the cost of defraying the change of gauge upon its 
lines. The total ch against revenue in respect to this 
operation is estimated at 88,1407. Of this sum there was 
charged against revenue during the two year sending Ja- 
nuary 3lst, 1873, 36,400/., leaving 61,7401. yet to be charged. 
An annual sum of 18,200/. applied over the next three years 
will thus more than suffice to meet the total cost in the five 

ears as originally estimated. The change of gauge has, 
Ceeren, involved, of course, a further charge for narrow 
gauge rolling stock. 

The St. Gothard Tunnel.—In consequence of the skill 
which the workpeople have now acquired in the management 
of the machines employed for piercing the St. Gothard 
tunnel, the works in neighbourhood of Goeschenen have 
been p: ing much more rapidly of late. During April 
the progress made did not exceed 40 in. per day, but the 
advance has now been carried to 60in., and even 80 in. per 
day, although the granite to be pierced near Goeschenen 
belongs to the hardest beds through which the tunnel will 

ave to pass. The a 
013 ft. The princi 


side. 


Roads in the Province of Quebec.—It appears that in the 
year ps hy une 30, 1872, the Province of Quebec expended 
111,612 dols. upon roads of the first class, representing 260 
miles of completed roads, 105 miles of opened way and 
winter roads, and 15,097 ft. of bridging. On roads of the 
second class the province expended 11,216 dols., which, with 
local contributions, gave 36 miles of completed roads, 16 miles 
of opened way and winter roads, and 1404 ft. of bridging. 
On roads of the third class 7006 ¢ ols. were expended, which, 
together with local contributions, built 26 miles of completed 
roads, 9 miles of winter roads, anc 694 ft. of bridging. 





gate distance pierced May 4 was 
progress has been made on the Airolo 





Conversazionn.— The annual Conversazione of the Presi- 
dent of the Institution of Civil Engineers is to take place on 
Tuesday next, the 27th inst., in the west galleries of the 
International Exhibition. The invitations have in been 
issued in the names of the President and Mrs. Hawksle ; 
and the distinguishing feature of last year's recoption—the 

ce of ladies—is to be repeated. The entrance will be 

yy the West Orchard House, at Queen's Gate. The company 
will then ascend the north-west staircase, pass along the 
ure galleries, descend my ane staircase, and return 

be shown in motion, and will be explained 

t exhibitors, aided by members of the In- 





—_=—= 


WINDING DRUMS FOR THE MINA SANTA GERTRUDES, COQUIMBO 
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GUNTHORPE BRIDGE. 


Ow Friday last, the 16th inst., the foundation stone cf a 
new bridge, which is to cross the Trent at Gunthorpe, was 
laid by Earl Manvers. 

This bridge is situate at Gunthorpe and East Bridgeford, 
about half-way between the Trent Bridge, Nottingham, and 
the bridge over the Trent at Newark, there being at present 
no intermediate bridge between those two points in the river. 
The north abutment of the bridge is in the parish of Lowd- 
ham, and the south abutment in the ish of East Bridge- 
ford, close to the boundary of Shelford paris ." 

_ The Act of Parliament was obtained in the year 1870, but 
in consequence of the greatly increased price of materials, 
especially iron and labour, the commencement of the works 
has been retarded. The bridge is being built by a private 
company, composed of the principal landowners, gentry, and 
farmers of the neighbourhood. The construction of the 
bridge is simple, ont will afford a example of a cheap 
bridge, considering the great width of the river and its lia- 
bility to floods, on a very large scale. 

e abutments will be of stone, carried down to the red 
rocks and marls which underlie the bed of the river, and will 
rest upon a concrete foundation, The stone used is to a 
large extent derived from the old Trent Bridge, Notting- 
ham, which has been lately taken down and removed by Mr 
Smart, the contractor for the Gunthorpe Bridge. Much of 
the old stone has been sold for the restoration of churches 
and other similar work, and bas been brought in most o 

unely for this new bridge, it being of a character suitable 

‘or bridge building. 

_ The approaches to the abutments from the roads on both 
sides of the river will be earthwork embankments pitched 
with stone and properly fenced. All the rest of the bridge 
will be of iron. ‘lhe total of the bridge between 

this large 


the ay ae ay and finders, f is crossed 
in the place a pair of iron girders, 100 ft. span, 
wetring z the north 


on the bo girder principle, resting on 





abutment at one end, and on a pair of cast-iron cylinders 
at the other. These cylinders are each 6ft. in diameter 
sunk into the rock in the deepest part of the stream, and 
filled with Portland cement concrete. After this are five 
other pairs of iron girders, each of a length or span of 50 ft., 
making, with the first bay, a total length or waterway 
of 350 fe These latter girders are supported by cast-iron 
piles or columns; the lower parts of them are 2 ft. in dia- 
meter, and screwed through the gravel bed of the river into 
the rock ; the upper parts are 14 in. diameter, and are braced 
together transversely with wrought-iron struts and girders. 
All the girders are formed of wrought iron, and so 
together as to form a continuous girder, bolted down fast to 
the large 6 ft. cylinders, and lying loosely upon friction 
rollers fixed to the upper ends of the intermediate pile sup- 
ports,-and upon the stone abutments. The roadway is formed 
of two layers of bitumenised timber, bolted down to transver-¢ 
wrought-iron girders, which are rivetted up at both ends to 
the horizontal main girders. The bridge will be capable of 
sustaining the heaviest traffic that is likely ever to arise out 
of the neighbourhood, including traction engines and agri- 
cultural machinery, although the directors have powers to 
limit the weight of the loads passing over the bridge. The 
diverted hauling path under the bridge for the Trent navigs- 
tion will be constructed principally of timber, and will ex- 
tend above and below the bridge a distance» of about 60 yards. 
The bridge has been designed by Mr. M. O. Tarbotton, 
M. Inst. C.E., who has been the consulting engineer to the 
company from the commencement. The resident super 
tendent of the works is Mr. Phillips, of Carnarvon. '- 
William Smart is the contractor for the masonry. 








Brretan Coat.—The quantity of coal exported Oe 
Belgium in the first two months of this year was °*,, 
tons, as com with 726,000 tons in the 
period of 1872. The exports to Holland fell 
materially this year. 
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with springs and wedges. The piston 
rods are of steel. The slide valves are 
balanced by Dawe’s patent arrangement, 
which here consists of a cast-iron ring at 
the back of each valve, connected to it by 
an elastic steel plate, asshown. Therings 
slide steam-tight on a fixed plate be- 
tween the valves, and the inner side com- 
municates with the exhaust port. The 
valve is purposely not wholly balanced 
so that the steam exerts sufficient pressure 
both on the valves and rings to keep 
them steam-tight. In case of wear a 
packing piece can be easily inserted 
between the elastic plate and the valve. 

The engines are furnished with Allen’s. 
straight link reversing motion, the links 
being formed of double bars with pins 
forged on. The sliding block, which is 
in two parts, clips both the links and a 
large pin forged on the end of the valve 
rods. The arrangement of trigger and 
catch, adopted for the reversing levers, 
allows the spring, although protected, to 
be large and strong. All parts of the 
valve gear are of wrought iron, with the 
wearing surfaces deeply case- hardened. 
The eccentric rings are of brass and are 
flanged, which keeps them in place and 
holds the oil. 

The slides and slide bars are of cast 
=, iron, and the crossheads are of wrought 

iron with hardened steel bushes, in which. 
“work deeply case-hardened pins. The 
connecting rod is forked at the crosshead 
end, and the other end is turned and bored 
inside ; after being cut in two the brasses 
are inserted and bored in their places, 
so as to leave each half thicker in the 
centre. The caps rest on packing pieces, 
and are screwed down hard. ‘The crank- 
shaft is of Yorkshire iron, and very strong, 
to resist the thrust on the teeth of the 
pinion, and the strains of reversing under 
steam at high speeds. Counterweights are 
fixed to the crank cheeks, as shown. The 
plummer blocks have each four brasses 
with two adjustments, as will be seen 
from the engravings, and the bearings 
are amply large. Needle lubricators are 
provided for the crankshaft and connect- 
ing rod bearings. 

The plummer blocks and cylinders are- 
connected together by channel irons, 
placed at right angles to, and intersected! 
by, the plane of the cylinders and crank- 
shaft. The engine is supported at each 


7 : is (ES a | = Il! ) ALE ; end only, The plummer blocks alone need 


" * be strongly secured to the foundation, the 
IYAUODALSU0 04000 UAHA | cylinders requiring a lesser fastening. 
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This construction insures great rigidity 
with far less metal than would have 
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been necessary for a base plate placed 
below the centre of the cylinder and 
crankshaft. In this case lightness was 
of special importance, as the parts of the 
engine have to be conveyed to their 
destination in bullock carts. 

The following are some of the principal 
dimensions : 

Cylinder, 7} in. diameter 15 in. stroke, 

Ports, 6in. xX }i in. 

Lap of valves, +; in. 

Piston rods, ly in. diameter. 

Valve rods, lin. diameter. 

Diameter of ting rods, 1fin. at 
small end, 2fin. at large. 

Eccentric rods, lin. diameter at small 
end. 

Valve motion pins, lin. diameter. _ 

Connecting rod small bearings, 1} in. 
diameter, 3 in. long. : ; 

Connecting rod large bearings, 4% in. 
diameter, 4 in. long; brasses 3 in. thick. 

Crankshaft bearings, 44 in. diameter, 
7 in. long ; brasses, § in. thick. 

Slide blocks, 7 in. long, 3 in. broad. 

Eccentric, 84 in. diameter, 1} in. wide. 

Frames of channel irons, 7} in. X3 in. 

Flywheel, 4 ft. 3 in. diameter, 10in. 


‘ 














wide. ; 
Centre to centre of connecting rods, 
4 ft. 
—— Centre of cylinder to centre of crank- 
We publish thi shaft, 6 ft. 6 in. a 
th this week a two-page lithograph showing a | plied by one of Messrs. Howards’ safety beilers. The engines; Length over all, excluding flywheel, 9 ft. 7 


ft. 7 in. 
Fr engine recently constructed by Messrs. E. R. and | are stipulated to indicate 70 horse power with 120 lb. pres- Centre to centre of cylinders (transversely), 1 ft. 9 in. 
» Of Ipswich, for the Mina Santa Gertrades, | sure, with 160 revolutions per minute, but are intended torun | Between frames, 2 ft. 114 in. 
South America, this engine having to lift a | much faster when required. On trial at the makers’ works | Breadth over all (except ends of crankshaft), 4 ft. 





Trt 





Weeht of 8100 Ib., exclusi : Height to centre of cylinder, 8} in 
- exclusive of the weight of the rope, up a were found to run very well and steadily at speeds of eg on A Lmguag : 
ante! 1500 ft. in height in 44 minutes. The pt oe 800 to 400 revolutions per minute. Height over all (excluding flywheel), 2 ft. 





, and the stroke 15 in.,andsteamissup-! The cylinders are steam jacketted, steam being supplied | With the above engine was also sent a small engine of 











37° 


ENGINEERING. 


[May 23, 1879, 





similar construction, with one cylinder Gin. diameter by 
9 in. stroke, all the working parts being large and strong, 
the counterweights being similarly placeg to those in the 
one we illustrate. This smaller engine was to indicate 
20 horse power with 120 Ib. boiler pressure at 220 revolu- 
tions per minute. 

The class of engine we have described has been adopted 
by Messrs. E. R. and F. Turner for high speed and pressure, 
as possessing the requisite strength, and yet being more 
compact, ligt, and economical in first cost and working than 
the usual construction of engines indicating the same 
power. The working parts are made very strong, the sur- 
faces large, and the brasses thick, being proportioned with 
due regard to the indicated power, while special care is 
taken with the means of lubrication. 

In ordinary cases the expansion is regulated by Messrs. 
Hartnell and Guthrie’s governor, as recently illustrated in 
ENGINEERING. 
with efficient water heaters, Messrs. Turner believe to be 
nearly as economical of fuel as the larger and more costly 
single-cylinder expansive condensing engines at 50 Ib. pres- 
sure. This construction is also well suited for compound 
condensing engines, worked at high speeds and pressures, the 
cylinders being placed side by side, and the frames pro- 
longed to carry the condenser. 

The engines of which we have been giving particulars 
are arranged to drive the winding gear illustrated by us on 
pages 368 and 869, this gear having also been constructed 
by Messrs. E. R. and F. Turner. In our engraving Figs. 
1 and 2 show the elevation and plan view of the general 
arrangement of the winding gear, while Figs. 3 and 4 
show some of the details of its construction. Each drum 
is 10 ft. in diameter and 8 ft. wide, and has two bosses 
bored out, 8 in. in diameter, to receive the shaft, each boss 
having eight sockets bored, 5 in. in diameter, and faced to 
receive the arms, There are eight arms to each boss, these 
arms being turned at both ends, keyed into the boss, and 
bolted to the shrouds. The shrouds were cach cast in loam 
in one piece, and afterwards broken in four parts. The 
drum shaft is in two parts, connected by a flange coupling. 
Its bearings are Sin. at the centre, and 6}in. outside. 
All the gearing is machine-moulded. It consists of an 
internal segment 9 ft. 3 44, in. in diameter, 3} in. pitch, and 
9 in. width of teeth, It was cast in one piece, and broken 
into four. The segments are united to each other, and 
also secured to the shrouds by turned bolts fitted into 
drilled and rhymed holes. The pinion gearing into it is 
2 ft. y,in. in diameter. The wheel on the intermediate 
shafts is 6 ft. } in. in diameter, 5 in. wide, and 2}in. pitch. 
It wascastin halves The pinion on the engine shaft is 1 ft, 
10$ in. in diameter. The main bearings of the drum shaft 
and those of the intermediate shaft rest on two cast-iron 
plates, which are bolted to the engine frame, so as to con- 
nect the bearings of the shafts, as shown. 

The drum is supplied with a powerful brake, which acts 
on the outside of the internal wheel, and is tightened by 
means of a screw. All the handles requisite for working 
the engine and drum are placed so as to be within easy 
reach of the driver when standing on a platform near the 
engine. The whole is supported on strong timber framing, 
secured to the ground by being partly imbedded in ballast, 
as shown. The timber-work will be made abroad, and 
can be readily modified if desired. 

The engine and winding gear we have described were 
constructed by Messrs, Turner to the order of Mr. J. 
Barber, of Leeds, for Messrs. Urmaneta, of Errazuriz, 
the eminent copper smelters of Coquimbo, Chili, and the 
whole arrangement—which is most creditably designed— 
’ forms a good example of the advantages, in the way of 
reduction of weight and first cost, to be attained by 
resorting to engines adapted for high piston speeds and 
high pressures of steam. Messrs. Turner have, as we have 
already said, of late paid special attention to the construc- 
tion of such engines, and they have in particular produced 
some portable engines of the class which have given most 
favourable results. 








Nortuern Pactric Rartroap,—The great effort which is 
now being made by the Northern Pacific Railroad Company 
to extend its road to Paget Sound will materially promote 
the ial interests of the whole Pacific belt. The ar- 
rangements recently made by the managers of the under- 
taking, by which a force has set to work connecting the 
line already completed with Paget Sound, the entire Oregon 
Railroad , and the navigable waters of the Columbia 





Such engines, at pressures of about 120 Ib., | P 
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(Concluded from Page 340.) 

Brrors leaving the question of steel, I would again call at- 
tention to a subject mentioned by the Duke of Devonshire in 
his address, viz., the Whitworth plan of removing air cells 
from fluid steel by means of extreme compression, estimated 
at 20 tons on the square inch. Sir Joseph Whitworth has 
favoured me with a perusal of a work in course of publica- 
tion, in which are given highly instructive photographic 
views of sections of steel ingots, cooled both under and with- 
out ure. Steel so compressed has been found, without 
further treatment, to bear fully double the tensile strain of the 
best iron made in this country. 

Soon after Mr. Bessemer’s first experiments, it was found 
that certain qualities of pig iron were utterly unfit for his 
rocess, and in this way scientific inquiries became inevitable 
in order to discover the cause. The chief source of trouble 
was traced to the presence of phosphorus, and next followed 
sulphur. It was then proved that if the former exceeded 
.06 or .07 per eent., the iron containing it had to be con- 
demned and rejected. We all know that when any epidemic 
disease breaks out, many specifics against its attack are re- 
commended to the public upon unimpeachable authority. 
So it was, and so indeed it is with phosphorus. No sooner 
was its influence for evil decided, than innumerable cures 
were offered, and high praise awarded to many of the plans 
for ridding iron more completely of this enemy than id be 
effected in the puddling furnace. It is, I fear, to be lamented 
that little, if any, marked progress has been made as yet in 
this direction. Many of the processes must have been the 
result of guesswork, which only required to be heard to be 
dismissed from serious consideration. In the mean time, we 
must hope that as our knowledge of the chemical relations 
between iron and other substances advances, this great pro- 
blem may be satisfactorily solved. This, however, is not 
likely to be accomplished by mere speculation, but will re- 
quire at our hands long and patient study. 

The rules of the Iron and Steel Institute forbid all discus- 
sion having for its object the regulation of the price of la- 
bour. If I now venture to allude to the subject, it is with 
no intention of transgressing our laws, but because, con- 
nected with it, there are certain social questions which are 
pressing themselves upon the attention of manufacturers as 
well as upon that of statesmen and others. In an article 
like a railway bar, it will be found that, within 5s. a ton payable 
to the owner of the minerals, the cost is almost exclusively 
the product of wages. Under these circumstances the labour 
question is one which, whether we will or not, forces itself 
pe met and, in the event of our being disadvantageously 
P in respect to it, our only hope is in the comparative 
advantages we enjoy in the abundance of our raw materials. 

Although, as I will endeavour to prove, our position at the 

t moment is far from being a favourable one in re- 
spect to the cost of labour, it is not now that we have, as a 
whole, to apprehend any er. The unusually high 
rices of coal and iron have enabled us to agree to demands 
rom our men which hitherto have only amounted to a re- 
duction of the profits of the capitalist. Practically, how- 
ever, it may be assumed that the manufacturer, working his 
own coal and ironstone, cannot to-day sell railway bars with 
any advantage at less than 50 per cent. above the average 
price of the last half-dozen years. 

Regarded as an entirety, the iron trade of this country is 
in an unusually elevated position; but there are certain 
facts connected with it which seem, even now, to demand 
serious reflection. The effect of the great increase in the 
value of labour, and the demands maintained by foreign 
countries for the mere raw materials of coal and pig iron, 
are already making themselves felt. Our malleable iron- 
works, involving a much larger amount of human manipula- 
tion than either mining or the manufacture of pig iron, can 
no longer be said to participate in the general prosperity, in 
proof of which 300 puddling furnaces, it is said, have 
recently laid idle in the North of England, 

This rise, in some instances, is due to a simple increase in 
the rates paid in the various departments, without any re- 
duction in the hours of labour. In others, along with a 
large augmentation in prices paid, the workman has reduced 
his hours of attendance, and by so much has reduced the 
productive power of the country. It is impossible for any 
section of industry to carry on its business of the 
health of the operatives en din its prosecution, and no 
one can regret a change should the result be an improve- 
ment in the Ay owes condition of the workmen. Ifa partial 
shortening hours of work is followed by any substan- 
tial benefit to the labouring classes, we must prepare our- 
selves for its general adoption, and, no doubt, the example 


set by this country will in time be followed by the rest of 


the world. In the mean time, both masters and men, in 





River, will also throw open the exhaustless mineral t 
of Washington territory to California and Oregon, and will 
tly stimulate the settlement of the whole “ section,” as 
Yankees term ever so many thousand square miles of 
country. 

Coat rx Nutson (N.Z,).—Coal measures at Ngakawhau, 
about twenty miles north of the Buller, have been exciting 
the attention of Melbourne capitalists. This ap to be 
Se oe tee the Grey, as a line of rail- 
way along a level would enable coal to be conveyed to 
Westport, where — facilities for a large trade exist than 
at Greymouth. Ngakawhau coal is more compact, and 
better adapted for steamers than the Grey coal. In the 
valley of the Aorere a new outcrop of fine coal has been dis- 


covered—in all probability part of the field worked for some 
time in the neighbourhood of Collingwood. A drive, which | and 


is being made in the latter district to cut the seam at a lower 
level, will, if successful, secure a first-class coalfield in 
proximity to a port adapted for large vessels. 





p e spheres, must take care that we do not fall 
behind in the race with other nations, whose competition we 
have to meet in the markets of the world. In one form, it is 
true, foreign countries may be said to have preceded us in 
this matter, for although the actual hours of attendance are 
longer than our own, the amount of physical exertion is 
occasionally less by reason of more men being engaged in 
the duties to be performed. 

During a journey undertaken about five years with 
Mr. John Lancaster, through a great number of anal and 
iron works in France, Belgium, and Prussia, we eame to the 
following conclusions. In many instances the ironmasters 
on this side of the water were paying at that time nearly 
double the wages given abroad for similar work. Notwith- 
standing this—owing to the magnitude of our iron works, to 
the superiority of our ts for economising labour, 

work done by individuals—the 
uced to a difference in favour of the 
makers of about 25 per cent. The extent of this 


greatly magnified by the recent 





alterations in the scale of wages paid in this kingdom; 
while ours will probable average 50 per cent. on the old r for 
theirs do not exceed 10 to 20 per cent., so that in point of rei 


tive position, labour costing on the Continent : 

amount to 30s., or 35s. Since the visit seiko ie — Will here 
Mr. Lancaster, I have examined iron works in Aung. = 
way, Sweden, Italy, and Spain, and, to the 4 


their general condition in res 
pom 


best of , 
t to labour resembled at 
described. Hence, so faras 1 know, the: are no 
less favourably situated in comparison with phen B w not 
than the other districts seen upon the former occasion, “I 
by far the greater number of Teena States, : 
our present information, there isa limit to an rapid 
crease in the production of iron. Of ore, in some of - 
least, there is an ample supply. Near Bilboa are mountains 
artly composed of brown hematite, and the valley of the 
oselle has a deposit of oolitic ironstone, richer and 
cheaply wrought than that of Cleveland.” The imeaie 
which stands in the way of any great extension of the Con, 
tinental iron trade is—coal, for if all the produce of the 
remainder of Europe for last year were added together, it 
would scarcely exceed the half of that raised in the United 
Kingdom. So far as the actual cost of extraction is eon. 
cerned, I make no doubt that at the present day in 
Prussia, and Belgium, coal, on an average, can be as chea 
delivered at the pit's mouth as it is in this country. ti, 
united output, however, of the mines of France and Belg; 
would not suffice to keep our iron works in activity, while 
that of Prussia would, after performing this duty, leave but 
little to spare. Competing, of course, for this necessity of 
all manufactures are many other sources of 
which have probably tended to keep down the total produc. 
tion of pig iron by our neighbours to about poe of 
our own. 

If, then, we have to apprehend the advent of 4 powerful 
rival in the iron trade, it is not, unless new coal’ discoveries 
are made, the old world of Europe we have to fear;but the 
immense and undoubted powers possessed by theuwestern 
hemisphere. In ores of the finest Sencriptions, the resources 
of the United States are unlimited, while in coal our own 
wealth is, in comparison, but poverty, many cases, the 
relative geographical situation of these minerals is not-un- 
favourable; in short, there is apparently but one-bar to a 
boundless production of iron in New W 
human hands to manufacture it. The stream of 
however, constant] fone from this side of the, 
would séem to enable our friends on the other to 
a rate unknown even in this country; for 
“Statistical Report of the National Associatiow’ of Iron 
Manufacturers” of the United States, no less thani107 fur- 
naces were erected there in 1872, which is equabe an in- 
crease of 18 per cent. of those in blast in 1870; Inthe 
matter of skill, every one who has had the opportunity of in- 
as the American iron works concurs in reporting that 
their development is quite in keeping with the advantages 
nature has conferred upon that highly-favoured country. 

Intimately associated with the cost of labour is the ques- 
tion of its substitution by mechanical means, and inthe 
of reducing the expense and increasing the output of coal, 
the employment of machines for hewing has, of late, received 
great attention. Here, as well as in working ‘ironstone in 
such beds as those of North Yorkshire, we mayshope to see 
human labour partly superseded by the use ofsmachinery, 
but it is problematical whether the cost of eithenegn be re- 
duced thereby to the extent of 6d. per ton abshe present 
rate of miners’ wages. At the blast furnaces it ie diftcal t to 
see how the use of steam power can with advantage be more 
extensively introduced than it is at the present moment. — 

It cannot be otherwise’ than gratifying to amy one in- 
terested in the iron trade of this country to witness theim- 
mense advance which has been effected in eae 
excellence of the machinery in our forges and In the 
forge we have the old imperfect helvye and mend ving 

lace to the ponderous hammer of: Nasmyt than dering 1 
own its blows on an anvil by a block 

~oy~ glo mae of hun tons. por ah cna ve 
the their accompaniments s0. ly con 
that the production of a plate of 15 tons is an object of almost 
less difficulty than was.one of 6 ewt. in the of 
many whom I have the honour of addressing® In the 
malleable iron department, however, the subject which com- 
mands most attention at the present moment is the hope we 
all entertain of seeing the arduous operation of puddling p! 
hand superseded by the aid of machinery. efforts 
Mr. Menelaus at wlais, as you all know, have been con- 
tinued in America, where labour is even more than it 
is with us, and one modification of his ideas has been adopted 
by Mr. Danks, and subsequently another by Mr. eg 

est Hartlepool. The Commission appointed wader yo 
auspices of this Institute reported so favourably > 
furnace of the former gentleman that several have on 
erected in the neighbourhood of Middlesbrough, hence, 
alone is now wanting to enable us to judge au 
eyes of the correctness oo opinions expressed by our 
missioners sent to the Uni tates. Se 

I have now, in conclusion, to express the deep obligation I 
am under for your attention to various topics, whieh it oad 
be difficult to invest with novelty, to an audience 60 con’ seal 
sant as this assembly with the manufacture of irom 
The moment I began to apply my mind to the promey 
of an address, I felt it was. to attempt more 

, in a consecutive form, those ideas which 





me to careful consideration at the 
This I have endeavoured to do, in order we 
co’ each other to in that search 
which cannot fail to be uctive of good in the is 
honourable division of human industry, to to belong: 
pride and felicity of the members of this Iastitute 

* In answer to inquiries, Sir John Brown and Co., Limited 
informed me the: ‘pave rolled plate weighing 26 — 
left the rolls, and.one from the mill of Messrs. Charles 
mell and Co., Limi weighed 33 tons. 
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A 100-TON FLOATING DERRICK. 
Tue 100-ton derrick, of which we publish a two- 
illustration with this present number, and of 
Ln we give other views on the present page and 
374, was constructed by the Delameter Iron 
Wrecks of New York, under the direction of Mr. I. 
Newton, Assistant Engineer, Department of Docks. 
It was constructed to handle the blocks of beton 
which form the lower part of the sea wall which is to 
und the water front of the lower and busiest 
ion of New York City. The greater part of this 
has to be constructed in a depth of water of 
shout 20 ft. at low tide ; and as it was not deemed 
indicious (for reasons which we shall probably lay 
om our readers before long) to make use of 
cofferdams, it became important that some plan of 
eonstruction should be adopted which would enable 




















as could well be handled and laid in the work under 
water. 

One hundred tons was named as the maximum 
weight of these blocks ; this weight, or considerably 
less, makes a very large block, bearing in mind, that 
the beton used, after it is set, weighs upwards of 
150 lb. per cubic foot. With such huge masses as 
this to form the principal and only difficult portion 
of the wall, its construction progresses very rapidly 
after its foundation is ready. 

It was, as before stated, for the = of trans- 
porting these blocks from the place where they 
are made, and laying them in the work under the 
water, that this derrick was built, and the construc- 
tion was put in the hands of Mr. Newton. The 
following description will be perfectly clear by re- 
ference to the illustrations : 
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the work "to be carried on under water with nearly 
same facility as in the case when the river bed, 
Over the site of operation, is laid dry. 

t was the intention from the beginning to make 
apr use of beton ; there was scarcely any choice 
robe ® method of using this material, in this case ; it 

a8 Out of the question to lay it in mass under water 
a t cofferdams ; so to make blocks of beton well 
ed into moulds of suitable form, allowing the 

to become thoroughly hardened before being 
itn > the work, was the only alternative. Ac- 

y it was determined to make blocks and 

“em in the wall in the same manner as the 
Thee stones of ordinary masonry. 
© next question to decide was the size of these 
Mocks, Whether to make them of the dimensions of 
ag usually used in similar work, or to 
we th em of huge proportion ; the latter method 

-ought best, and it was determined, by the 

“in-chief, to make them of as great weight 














The float is of rectangular form, one side being 
65 ft. the other 70 ft; its depthis13 ft. It is built 
chiefly of Georgia or hard pine timber, put together 
in a very substantial manner. In order to prevent 
any twisting or change of form by the heavy and 
changing strains caused by the swinging load on the 
boom, as well as by the heavy masses placed on the 
deck for transportation, and the ballast placed 
in the hold opposite the tower, the float is stiffened 
by sixteen trusses; nine of these trusses cross the 
float in one direction and seven at right angles to 
these, one set of trusses is made a little higher than 
the other, so that the chords of both are continuous, 
They are made similar to the well-known ‘‘ Howe” 
truss, so extensively used for bridge building in 
America. 

The tower which carries the ring post and booms 
is made of twelve pieces of selected Georgia pine, 
14in. by 14 in. at the lower ends, 63ft. 3in. in 
length, and 12 in. by 12in. at the upper end ; these 


legs are stiffened by struts and braces. The lower 
ends of these legs are fastened into a heavy cast-iron 
circle (the use of which will be mentioned presently) 
which is secured to the deck by numerous bolts 
passing through the bottom of the float. 

At their upper extremities these legs are brought 
close together, and are held by a casting of circular 
form, to which they are bolted. This casting is 
made with a recess which is filled with spherical 
rollers; these rest against a casting fitted to the 
ring post, so that its lateral pressure, where it passes 
into the tower, causes but -little friction. ‘This ar- 
rangement is shown clearly by the detail view of 
this part of the derrick given on the present page. 

The front or hoisting boom of the derrick con- 
sists of two plate-iron box girders 22in. deep by 
93 in. wide; the upper and lower members of these 
girders are of channel iron fin. thick; the side 
plates, which are rivetted to them, are 3 in. in 
thickness. All the rivet holes are drilled. ‘These 
girders are spaced 24 in. asunder, and are held in 
position at the ring iyo ends by being inserted in 
deep sockets formed. in a heavy casting which 
encircles the post.. 

At their other extremities they are secured at the 
proper distance apart by suitable webs of plate 
iron, .On the upper and inner edges of each of 
these girders a polished track of brass is fastened 
by countersunk screws; these tracks have a pro- 
jection which extends a short distance downward so 
as to form lateral guides. The carriage which 
carries the main purchase blocks slide on these 
trucks. 

This carriage is composed of two pieces of plate- 
iron 3in. thick, and spaced 10} in. apart ; its length 
is 8 ft. by 3 ft. deep. Where the underside comes 
over the tracks a bearing and sliding surface is 
formed by two pieces of ash wood well saturated 
with grease, and extending the entire length of the 
carriage ; similar pieces are attached along its sides 
opposite the vertical portion of the guides. This 
device answers the purpose perfectly, the carriage 
sliding with perfect steadiness. 

Between the plates of this carriage, and at each 
end of it, are placed cast-iron sheaves 24in. in 
diameter ; through these sheaves the wire rope is 
rove, which runs the carriage in and out on the 
boom. Heavy veneers straps are also fastened 
to these carriage plates; they extend near to the 
underside of the boom, and carry the main purchase 
blocks; the upper block is so attached that it will 
hang vertically, notwithstanding the heeling of the 
float under a heavy load. 

The boom is supported by eighteen diagonal rods 
24 in. in diameter, made of iron warranted to stand 
75,000 lb. per square inch, tensile strain; these 
rods converge near the top of the ring post, and 
are secured to it in the following manner. These 
forgings, 1} in. thick, straddle the cast-iron cap of 
the ring post, their sides ; where the suspension 
rods are inserted, have an outline nearly circular, 
they are spaced 2}in. apart; in these spaces the 
eyes of the rods are inserted, and secured by turned 
bolts. The forgings extend back sufficiently to 
receive the counterstays, which run from the top 
of the ring post to the end of the back boom or 
strut ; these stays are 3}in. in diameter, and are 
secured in a manner similar to the suspension rods 
in front. 


The suspension rods are secured to the front 
boom in pairs; they pass through the girders and 
are fastened by a nut and a large cast-iron washer 
accurately fitted to the underside. At the points 
where these rods pass through the girders, plate- 
iron tie plates are inserted, in order to prevent any 
alteration of form under a heavy strain. 

The ring post is 40 in. in diameter ; it is made of 
plate iron, in. thick, butted and rivetted together 
in lengths of 6 ft.; the ends of these cylindrical 
sections are turned perfectly square ; in each section 
there is inserted a plate-iron disc secured by an 
a“ iron hoop. The upper end of the ring post, 
as before mentioned, is fitted with a heavy cast- 
iron cap; the lower end is inserted in a cast-iron 
socket, which has on its underside a semicircular 
groove; under this casting there is another with a 
groove corresponding to that in the up one ; 
these grooves are filled with ag rollers, on 
which the rin st revolves, is latter casting 
is 12 ft. 4 in. be ow the top of the tower, it reaches 
radially to the timber legs to which it is bolted, it 
is supported by 12 rods which pass through the 
casting on the top of the tower; it is further sup- 

by twelve oak struts on its underside, e 
a boom or strut is stayed in the following man- 





ner: on its outer end four cast-iron sheaves are 
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fitted; under the yon a on the cast- 
iron circle, before menti which surrounds 
the base of the tower, four carriages are placed 
with a total spread of 18ft. along the circum- 
ference; on each of these i a sheave is 
placed similar to those on the end of the boom. 
(See detail view annexed.) Through these sheaves 
a piece of steel wire rope ]}in. in diameter is rove 

















(breaking strain 78 tons) of sufficient length to pass 
around the sheaves both on the boom an ———- 
the ends of this rope are secured by a turnbuckle, 
so that its length may be accurately adjusted. By 
this arrangement the strain is equally divided both 
on each of the eight parts of the stay as well as on 
the four carriages ; as the boom swings with a heavy 
load these sheaves are seen partially to revolve, 
showing that this device acts precisely as intended. 
Under a strain of some 300,000 Ib. these back stays 
do not yield enough to allow the ring post to touch 
the rollers in front of it at the head of the tower. 

The derrick imparts three motions to its load: 
1. Lifting; the gear for this purpose consists of 
two bl , with ten 24-in. sheaves in each; a wire 
rope 1} in. in diameter is rove through these blocks, 
the two ends passing down through the centre of 
the ring post to a drum 60in. in diameter, driven 
by a pair of vertical engines with cylinders 12 in. 
by l14in., and connected by appropriate gearing ; 
the bight of this hoisting rope passes around a hori- 
zontal sheave placed at the end of the boom, so 
that the carriage may be run in and out without 
changing the position of the load vertically. 

2. Movement radially on the boom. The general 
arrangement of the carriage has been described, so 
it is only necessary to state that four parts of wire 
rope are rove through each end of the carriage ; the 
bight of this rope is carried down through the 
centre of ring post, and coiled in opposite directions 
around a drum driven by a pair of engines similar 
to those just wanthined: ; by rotating this drum in 
one direction the load is moved toward the end of 
boom, in the opposite direction it is carried inward. 

3. Movement swinging the load horizontally. 
This is accomplished by wire ropes attached to the 
traversing carriage, which rolls on the heavy cir- 
cular casting already described; these ropes pass 
in both directions around this circle, and are coiled 
around a single drum; the part from one end of 
the carriage being coiled around it in one direction, 
the part from the other end being coiled in the 
oe direction. This arrangement, with other 

vantages, accomplishes the important end of 
keeping both parts of the rope taut, a result which 
would be difficult to | ccomeioh if two independent 
drums were used. Although there is a flexible 
connexion between these carriages and the end of 
the back boom, the boom follows the slightest 
change in the position of the carriages, and it is 
instantly checked and secured by holding them. 
The front and back booms are ame together 
laterally by a lattice truss of lozenge form, made of 
angle and channel iron. 

All the machinery is placed on the float within 
the tower, and the levirs which control the various 
movements mentioned are brought conveniently 
together on a stage 35 it. above the deck. 

To recapitulate in , we will add the following 























chief dimensions of this structure : 
Length of float 7 ~ 
oe oe eee ‘ 
Breadth ,, and oe ooo 66 
Depth ork - ace ove 13 
Length visting boom ... 60 8 
” tacks . oo eee 60 8 
Length from end to end of boom... .. 110 ef 
Height of tower eee oe ad ere 62 38 
i abovetower .. 49 8 


: ring post 
Total length of ri ae a Oe 
Height from bottons Pe float to top of ring onus 


post... eee ove one eee 
This general type of derrick was projected by Bishop 





many years ago, but those which we have seen in 
America are decidedly of inferior construction, and 
several of them have tumbled down under moderate 
loads. The one we illustrate has been very skilfully 
lanned ; it has many novelties and mechanical re- 
ements to which are due the marked success with 
which it works under very heavy loads. We may 
mention, for instance, the ingenious arran t of 
the wire rope guys of the back boom equally distri- 
buting, as they do, the heavy strain over a large 
sector of the traversing circle. 

We congratulate Mr. Newton upon the great suc- 
cess which has attended his efforts, and upon the 
many novel arrangements he has introduced in the 
construction of this derrick as well as in most of 
the other plant of the Department of Docks. 





THE RECONSTRUCTION OF THE 
HOTEL DE VILLE OF PARIS. 

Tue Hétel de Ville, that magnificent monument 
of which Paris was justly so proud, which the 
Commune sacrificed, and which even in its ashes 
has preserved a strange character of grandeur, is 
about to rise again from its ruins. A short 


»| time since, the jury appointed to decide at the 


competition opened for the reconstruction of the 
edifice, announced its award, The first prize was 
accorded to the design of MM. Baillu and 
Deperthes, and several other plans were deemed 
worthy of premiums. 

The Hétel de Ville of Paris is a monument of so 
much importance that we think it may be interest- 
ing to give some details of the competition, upon 
the principal designs presented, and on the method 
adopted by the jury in its labours. And first we 
may say a few words about the old Hétel de Ville. 
Most of our readers are familiar with it as it was, 
but comparatively few, perhaps, know that it was 
not a structure of any given date, but that cen- 
turies elapsed before it assumed its final and com- 
plete appearance. 

It was during the first half of the sixteenth 
century, under the reign of Francis I, that the 
central part of the principal facade was erected by 
an Italian artist, Domenico de Cortone, and called 
the Boccador (golden mouth). This central por- 
tion, with its two small towers constructed in the 
style of the Renaissance, has always preserved the 
name of Boccador, and may justly be considered as 
a chef d’euvre. It was not, however, entirely the 
work of this architect. The second story of the 
turrets was not built till the reign of Henri IL, 
and the framework which encloses the clock-dial till 
that of Louis XIV. 

The old Hétel de Ville, such as it existed before 
1836, was in general plan a trapezoid, and com- 
prised the facade and the Throne Chamber, with 
the staircase designed by the architect Marin de la 
Vallée, and the trapezoidal court of Louis XIV. 
Between 1836 to 1842 MM. Godde and Lesueur 
added the lateral facades with the pavilions, flank- 
ing the Boccador, and built the facades on the Rue 
de Rivoli, the quay, and the Place Lobau; these 
additions gave to the whole plan the form of a 
are. The Lobau facade and the grand 

ouble staircase, which led to it, ~~ ss a 
little from the fire, which principally ed the 
old Hétel de Ville of Louis XIV. — 

We may now review the circumstances under 
which the designs for the reconstruction of the 
building have been prepared. The principle of 
competition was not admitted, when, some time 
since, the reconstruction of the Munici Palace 
was determined on. The Committee of Works of 
Architecture of the Seine, which had considered, 
since the 6th September, 1871, the question of total 
or part reconstruction of the edifice, and which had 
decided upon its being rebuilt as before, with certain 
modifications considered necessary, objected to the 
idea of a competition, proposing to confer to a jury 
nominated wi the Municipal Committee the res- 
—. of selecting the’ architect for the work. 

e Council based its decision upon the idea that 
the projected work ought not to be considered as a 
new erection, but as a restoration. 

The question was then carried before the Commis- 
sion of Fine Arts, of Municipal Buildings and Historic 
ona ny ts re net 4 the Architectural 

ommittee one, adopting the principal of res- 
toration, and deciding cnuiast onpel - They 
pro to ‘award to the Préfet of the Seine the 
oe as the architect for the —_ chosen from 
a list o e@ names prepared fads pow Com- 
mittee, composed of seven members of the Beaux 





Arts Commission, and of several members of a 
.* Council. embers of the 
ut the affair took another turn 
Municipal Council interfered at the comnas wed... 
of 1872. The Committee charged by the Municj 
Council to examine the question freely accepted the 
principle of competition. As to the programme of 
this competition, the arrangement of it was to be 
confided to the Committee of Fine Arts assisted 
by =. Be oe wpe of marke y eap_rs Council. This 
com y exag the extent 
aes eserved. wer of the parts 
is point, however, was very im “ 
cause, according to the extent of these pee re 
work would become either a reconstruction or g 
simple restoration. It was necessary to have exact 
information on the value of the remains. Studies 
were undertaken with this end, and reports pre- 
sented by the Administration on the one hand and 
by a Commission of ten members chosen from the 
unicipal Council on the other hand. The Ad- 
ministration valued the remains at 10,848,000 francs 
and the Commission at 6,715,000 francs. In the 
presence of this difference, and not to im con- 
ditions too strict upon the competition, the Council 
proposed to introduce into the programme the con- 
dition, that the existing parts of the building should 
be utilised as far as possible. At the conclusion of 
this deliberation, the Préfet of the Seine submitted 
on the Ist June, to the Council, a programme for 
the competition. This project was altered by many 
amendments, and, finally, on the 23rd July, 1879, 
the Préfet of the Seine, published the definitive 
rogramme. The last day for receiving propositions 
rom competitors, was fixed for the 3lst January, 
1873. The sum voted for the reconstruction was 
12 millions, which will doubtless be increased. The 
programme maintained the principle of utilising the 
existing ruins as largely as possible. To this end, 
each competitor was to receive plans indicating the 
actual state of those parts of the building which 
have not been destroyed by the fire. The new edifice 
was to be reared, as far as possible, on the founda- 
tions of the old Hotel de Ville, and a plan annexed 
to the programme indicated the boundary lines 
within which it was necessary to be limited, The 
principal facade was to be maintained in the axis of 
the Victoria Avenue, and should reproduce exactly 
the old facade of the Boccador. ‘The programme 
contained, besides, the whole of the remaining con- 
ditions, to which the competitors must conform. 
Each set of drawings submitted had to comprise a 
general plan of foundations and of each story, an 
elevation of each facade and longitudinal and trans- 
verse sections, giving the elevations of the facades 
of the courts. These drawings were to be accom- 
panied by full specifications and estimates. 

The programme included a list of the additional 
offices and rooms to be added to the new Hotel 
de Ville. These consisted chiefly of offices and 
chambers for the Préfet,a council room for the 
municipal body, secretaries’ offices, and offices for 
the directors of teaching, of works, of sewers, and 
water supply, of architecture, &c., and occupying 
collectively about 18,000 square yards. 

The jury charged to make the inquiries was com- 
posed of ten members of the Municipal Council, ten 
members nominated by the Préfet on the closing day 
of the competitions, and taken from the Adminis- 
tration of the Beaux-Arts, and ten members selected 
by the competitors. The Préfet was appointed the 
President of the Jury. The various plans sent 2 
were open to public view during 20 days. At the 
end of this time the jury made a first selection of 
the twenty best designs, and proceeded to classify 
these definitely. The author of the accepted design, 
selected as being the best in the competition, and 
conforming most satisfactorily with all the req 
conditions, artistic, economical, and convenient, was 
to be entrusted with the execution of the work, sub- 
mitting always to any modification in the design 
that may be considered desirable. Premiums vary- 
ing from 15,000 to 5000 francs, were awarded to 
the five best projects. Lastly, a sum of 2500 francs 
was awarded to all those remaining p70 
who, fortunately for themselves, were amongst 
twenty chosen at first by the jury. 66 

The number of competitors was very large, = 
plans having been submitted, and the leading a x 
tects of Paris, who it was feared would page om 
competing, entered the lists. The public exhi - 
of the designs took place in the Palais de I —— 
and was made specially interesting by the rags 
and the variety of the plans on view. As we “it 
said, all the competitors did not confine themse 
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— : 
strictly to the data given by the programme, and 
was to be found for them, for architecture, 
jike all other arts, cannot be confined within too 
strict limits. However, those who sought too great 
iginality failed in the general effect. 
We cannot passin review the whole of the designs 
submitted, but we may point out generally the 
solution of the problems that were attempted, both 
as regards the general facade and the plan of 
srangement. As to the facade, some preserved it 
as it was before, others isolated the facade of 
the Boecador to give it more importance, others 
sn have raised it, either by a monumental stair- 
case below, or by an upper story, or have advanced, 
and at the same time have raised and advanced it, 
or finally, leaving it as before, as well as the 
yilions of Godde and Lesueur, have obtained the 
desired relief by throwing back the intermediate 
fycades of those architects. Some have introduced 
one or more large towers or belfries, either without 
motive other than to produce effect, or to cover 
the Hall of the Municipal Council, placed in such 
instances in the centre of the building, instead of 
on the principal facade. 

As to the general plan, some competitors intro- 
duced a large central court, others three courts, 
either preserving the trapezoidal court of Louis XIV., 
or making it rectangular. 

The work of elimination, instead of being per- 
formed in two stages, as was contemplated in the 

mme, was done at three operations, Forty- 
six plans were at first thrown out, and from the 
remaining twenty a second selection of eight was 
made. After another consideration of these eight 
the first prize was given to MM, Baillu and 
Deperthes, as we have already stated, and the addi- 
tional premiums were awarded as follows: 


£ 
To M. Rouyer.... eee ove -. 600 
» M. Davioud eco eee ww. 480 
» M. Vaudremar ..., ooo = one 400 
* M. Ma 320 


NE ose eee eee eee 
» MM. Moyaux and Laffergue ... 200 

M. Baltard and MM. Roguet and Meujot de 
Dammartin, whose plans were amongst the chosen 
eight, were thus excluded, and will only receive, like 
the other architects whose drawings were amongst 
the first twenty, a payment of 100/. 

We may add a few words upon the selected plans. 
MM. Baillu and Deperthes, have preserved the 
Boceador facade, enlarging it a little, however, and 
have lowered the Godde and Lesueur buildings, 
vhich they have, however, amplified towards the 
quay and the Rue de Rivoli, to make room for 
the necessary administrative offices. The facade 
is elegant, although the corner pavilions are 
pethaps a little narrow. These architects have 
pra y retained the old internal arrangements, 
vhich were, however, defective in many respects, 
especially as to lighting, but these defects have been 
carefully removed in the new plan. It is probable, 
however, that the arrangements will be modified in 
i bn out the work. 

ey have also preserved the old portions of the 
three courts, giving the advantage of compactness, 
but they have discarded in the central court the old 
trapezoidal form, The motive which actuated the 
wehitects of the Hotel de Ville, in adopting this 
form no longer exists, and besides this part of the 
building is almost entirely destroyed by fire. MM. 
Baillu and Deperthes have then made a rectangular 
court, and have besides formed a passage across the 
two lateral courts, from one place to the other. 
The office of the prefect is placed on the quai, and 
the other offices on the Rue de Rivoli. drapthee 
they have obtained, by simple means, a satisfactory 
effect, but certain alterations in the general arrange- 
ments can well be,made, taken from some of the 
other designs, It has been objected against this 
and with reason, that the staircases are 

M Bal The estimate of the work is 53,000/; 
in ag occupies the position of Inspector-General 


M. Rouyer, who obtained the 600/. prize, has 
wel erred the Boccador facade, framing it in 
aan buildings, in the style of the Renais- 
Pe be objected, however, that he has 
andL nt SBlarged the corner pavilions of Godde 
a ‘The estimate for this scheme is about: 


M. Davi ud, Inspector-General i i i 
vot ges An - in Paris, has in- 
oats conditions of the papuecmenee than 
leaving ‘competitor, He has restored the Boccador, 
bulldinga of ( its old place, but throwing back the 
Godde and Lesueur, between the towers 


of the Boccador and the corner pavilions. These 
intermediate buildings are modified, but not happily. 
The facade as a whole, however, is very well de- 
signed. M. Davioud’s estimate is 48,500/. 

M. Vaudremar, architect to the 14th Arrondisse- 
ment, has preserved, asin the last-named design, the 
trapezoidal court. He has restored the Boccador, 
and his fagade was much admired. He has, how- 
ever, lost effect by extending too much the buildings 
of Godde and Lesueur, It has also been objected 
that his pavilions at the four corners of the struc- 
ture are too heavy. His estimate is about 40,0007. 

M. Magne’s design is a magnificent one on paper. 
He has raised the Boccador one story, and has 
advanced it about 6 ft. to obtain relief. The facade 
is good, but too monumental for the situation. His 
design altogether has considerable merit, and is dis- 
tinguished by a solidity, which, however, is not 
devoid of artistic richness. But in elevating not 
only the facade of the Boccador, but the rest also, 
he has also raised the price to 66,000/., which ex- 
ceeds the limits provided, and which is doubtless 
far below what the actual cost would be, The 
grand approach of sixteen steps which extends 
along the whole facade of the Boccador, and the in- 
terior arrangements, which are not good, have been 
unfavourably criticised. 

MM. Moyaux and Lafforgue, who obtained the 
last prize of 200/., have advanced and raised the 
Boccador and added another story to the wings 
and side buildings. They have adopted the three 
rectangular courts. ‘They have displayed much 
taste, and have obtained rich effects by simple means. 
The estimate is 39,000/. 

We arrive now at the designs of M. Baltard 
and M. Roguet, who have failed to be among the 
premiumed competitors. M. Baltard, once archi- 
tect-en-chef to the city of Paris, has preserved the 
Boccador, nearly as it was, and has modified the 
buildings of Godde, but less happily than M. Baillu. 
He preserves the trapezoidal courts, lights the 
various offices very badly, gives too much space 
to the Prefect, and places the municipal council 
chamber in the north-eastern pavilion. The ad- 
mission of M. Baltard’s designs to the eight chosen 
ones, would appear to give some foundation to the 
rumour that the jury were disposed to show favour 
to the official architects, e estimate for this 
design is about 56,000/. 

MM. Roguet, actual architect to the Hotel de 
Ville, and Meujot de Dammartin, have scarcely re- 
mained within the limitations of the programme in 
their facade. Their plans are good, their estimate 
of cost about 42,5007, 

In conclusion, this competition, which the admin- 
istration affected to re, somewhat sneeringly, has 

roduced works which, if not irreproachable, have 
ea carefully and conscientiously worked out. 
Most of the competitors, to obtain the desired re- 
sults, were obliged to go beyond the prescribed 
limits of the rogramme, which led to their exci- 
sion in the oileidion by the jury. It would have 
been wiser and more productive of good results if 
the conditions had been more general, more elastic, 
and above all, clearer. 





THE SONE CANALS.—No. ITI. 

Tue following is a description of Fouracres’ 
patent excavator, an engraving of which ap 
in a former number = ante page 213). Fig. 1 
is the excavator which is used for sinking wells 
up to 12 ft. in depth. It consists of two jaws 
of the shape of the quadrant of a circle, which 
revolve on a horizontal shaft, which is itself sus- 
pended by a vertical spindle and chain to the 
scaffolding above the well to be sunk, Each of 
these jaws is connected by iron rods to a small 
wooden platform, which runs up and down on the 
spindle at the level of the top of the well. Two 
men standing and jumping on this platform, when 
the excavator is let down to the bottom of the well, 
force the jaws to close and bite up the sand from 
the bottom. The excavator is then hauled up to 
the top of the well, the jaws are opened by a 
lever, and the sand, falling out of them, is carried 
off on a shoot from one side of the well. Fig. 2 
is the same tool adapted to sink wells to 
depths than 12 ft., or to any depth. Instead of the 
wooden platform and rods by which two men force 
‘the jaws of the tool together under water, this ex- 
cavator has a chain fastened to each of its jaws, 
which is rove through blocks fixed: under the curb 
of the well to be sunk. These chains ‘are brought 
up to a platform on the top of the well, and wound 








up by winches —— there, so that the jaws of the 
excavator are closed and made to bite the sand by 
winding up these chains. Fig. 3 is the native 
‘“‘ jham” or scoop. It is driven into the sand under 
water by a long handle of bamboo, and then the 
mouth of the scoop, which revolves on the handle, 
is tilted up full of sand by a rope, and hauled up. 
We publish on page 379 of the present number 
an engraving from a photograph, of a row of 
blocks for the foundations of the weir wall, of the 
Sone Annicut, being sunk with this excavator. 
Most of the blocks have disappeared out of sight, 
having been sunk, but a few are still above 
ground, and the view shows the scaffolding on 
which the pulleys are fixed for raising and lowering 
the excavator, and the manner in which the 
space is emptied out of the excavator on to a shoot 
at the side of the well, and then carried away. At 
the block, on the extreme right of the engraving, 
an excavator is shown just raised from the. well’ 
quite full, and about to be opened to deposit 
its sand on the shoot ; and on the next block is 
an excavator quite open, which has just been 
emptied, and is about to be lowered again. It will 
be seen that six men are required to work this tool, 
two at a windlass, two to stand on the platform, 
and force the jaws together to bite the sand, one to 
open it when it comes up full, and one to draw 
away the sand when it is deposited on the shoot. 
On page 382 we also publish an engraving, showing 
the work in progress for the foundations of the 
under sluices in the weir. The flooring for each 
set of sluices (of which there are three in all in 
the weir), is 536ft. long by 90ft. wide. The 
original design contemplated putting in this plat- 
form 4ft. thick of rubble masonry, paved with 
Qin. thickness of cut stone, but it was found 
in practice impossible to pump out the water 
to the required depth to enable the masonry 
to be laid in, as the soil consisted entirely of loose 
sand and shingle, so that the plan was hit 
upon of putting in the foundations under water by 
means of wells or blocks sunk with Fouracres’ exca- 
vator, and the engraving shows the area of the 
sluice platform covered with these wells or blocks 
ready to besunk. They were built 3 ft. high on 
light bamboo curbs laid on the sand at water level, 
and when the masonry was set, were sunk until 
their tops were ] ft. under water. Concrete was 
then thrown into and around them under water, and 
when this had firmly set, there was a solid floor 
established, through which water could not perco- 
late, and no difficulty was then found in pump- 
ing out the water from above them, and laying 
in the masonry to the required height all over the 
platform. This is an extremely inexpensive and 
expeditious way of laying foundations in sand 
and water, where any other method would be very 
expensive and laborious. The ashlar paving 15 in. 
thick in the sluice-ways and 9 in. on the apron is 
then laid on, and the piers built on of cut stone, 
leaving 25 openings of 20 ft. clear, which are closed 
up with self-acting shutters, the working of which 
we shall describe in a future number. e sluice 
opening will be 500 ft. clear, and as there are three 
sets of sluices, there will be, when necessary, 
1500 ft. of sluice opening available ; 20 ft. upstream 
of the sluice flooring a line of wells is sunk 10 ft. in 
depth, coped with ashlar as a curtain wall, and the 
intermediate space all along the face of the sluices 
is packed with large boulders as a protection against 
erosion, The downstream side also of the sluice 
flooring is provided with a curtain wall of blocks 





stom already stated there are. ‘sete. 
under-sluices, one at each end of the weir wall under 


the river banks, and a third in the centre of the 
stream to prevent an island accumulating there. 
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100-TON FLOATING DERRICK USED ON THE NEW YORK DOCK WORKS. 


CONSTRUCTED AT THE DELAMETER IRON WORKS, NEW YORK, FROM THE DESIGNS OF MR. I. NEWTON, ASSIST. ENG.. DEPART. OF DOCKS 
(For Description, see 


Page 371.) 
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MILL FOR GRINDING ROCK SALT, é&., AT THE 


CONSTRUCTED BY MR. G. SAUERBREY, ENGINEE®, STASSFURT, PRUSSIA. 
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means of a screw at the top of the bar just mentioned, it | long used, seems to be no longer applicalle—follows a de- 
can be raised or lowered so as to adjust it to any required | sign of which the visitor to the Machinery Hall will see 


We illustrate, above, a self-contained mill of substantial 
shown at the Vienna Exhibition by Mr. 
of Stassfurt, Prussia, and which is specially 


distance from the casing. 


numberless examples. It is a design which ought to have 


Mr. Sauerbrey makes the mills we have described in | been adopted long ago, but which the conservativeness of 
three sizes, capable respectively of grinding 12 cwt., 20 cwt., | British engineers has allowed to make but slow progress 
and 30 cwt. of rock salt or similar hard material per hour, | in our own country, although it has been all but universally 
Of course, with softer substances the production is greater, | adopted abroad. Its principle is, as will be seen from the 
and it depends to an important extent upon the dryness of | drawing; that the axis of the frame should coincide as 
the materials. The speeds at which the mills are driven | nearly as possible with the line of the principal strain, and 
vary from 25 revolutions per minute for rock salt to as | not be put only parallel to that line, and at a considerable 
high as 140 revolutions per minute when salt for manures | distance from it, as in the old form of bedplate. Along 
and similar materials are being treated. The mill is of | with this improvement in the design of the framing, Herr 
very creditable design and workmanship. Wannieck, in company with most of ‘the horizontal engine 





for grinding rock salt, although it may be em- 

for grinding calamine, broken glass pots or 

“ggars, or other materials of a similar character. 
tists, as will be seen from the engraving, of a bed plate 
pair of standards which support the mill proper. 
» grinding cylinder, or “stone” and: casing are 
heir working surfaces so as to obtain durability, 
stone” and its casing taper towards the top, so 
materials to be ground, which are thrown by the 
force against the easing, are forced by the incli- 
of the latter against the grinding surface. The 


makers exhibiting, has adopted the plan of guiding the 





shaft, it will be seen, is provided ‘with fast and 


piston-rod head direct, instead of fixing its guides on the 


WANNIECK’S CORLISS ENGINE. two ends of a crosshead. 

We publish this week a double-page. engraving re- In reference to the construction of the framing we need 
presenting a Corliss engine, with Wannieck and Képpner’s | only say, that its section is a hollow rectangle, rounded at 
patent condenser, made by Frederick Wannieck, in Briinn, | the corners, and somewhat larger at the cylinder end than 
and exhibited at the Vienna Universal. Exhibition. The | near the shaft. The front cylinder cover, guides, and 
general construction of the engine is very clearly shown in | main bearing block are all cast together in one piece with the 
our engraving, ‘and is to be thoroughly commended. The | framing. The piston-rod guides are of a VY shape. The front 


and with a bevel wheel which is made to grip 
ugh conical wedges fitted as shown, so that it 
tof too great a strain being thrown 
The vertical shaft is bored out from the 
ards for about a third of its length, and in the 
formed slides a bar which is connected by means 
grinding cylinder of the mill. This 


on a feather on the vertical shaft, and by | main frame of the engine—for the term “bedplate” so 











cylinder cover is secured by only six bolts (of proportion- 
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ately large size), an unusually small number for such a 
cylinder. ~ 

The cylinder is, in Austrian measure, 16} in. in diameter 
and 36 in. stroke, which corresponds to about 17 in. by 
87} in. in English inches. It is intended torun at 54 re- 
volutions per minute. It may be convenient for our readers 
to recollect that an Austrian foot is equal to 1.0371 English 
feet, and is divided into 12 in., and these again each into 12 
lines. 

The valve gear merits description, which will be easily 
understood if read in connexion with our engraving. The 
disc is of cast iron, und vibrates on a pin of considerable 
diameter fixed to tae side of the cylinder. It receives its 
motion from the main eccentric on the shaft. This eccentric 
governs entirely the motion of the exhaust valves, but its 
connexion with the steam valves is confined to merely 
opening them. It is therefore set in advance of the crank 
in the usual position, and as its motions are entirely inde- 
pendent of the expansion gear or governor, it gives the valve 
a constant lead whatever its cut off may be. It gives 
motion to the exhaust valves through rigid (but adjustable) 
connecting rods, and of these nothing more need be said. 
The connecting rods for the steam valves each consist of 
three principal pieces, The end connected with the disc is 
square externally and hollow, the end connected with the 
lever on the valve spindle is cylindrical and entirely inde- 
pendent of the other end, in the centre of which it works. 
These two separate halves of the rod are made to work to- 
gether—as if they were rigidly connected—when the valve 
is being opened by the third piece, a trigger. This is 
pivotted on a pin passing through the connecting rod near 
the disc, passes along one side of the square, away from 
which a spring always tends to press it, and in front 
encircles the round part of the rod just beyond its square 
sheath. The spring just mentioned, when not compressed 
by any external apparatus, keeps the front of the trigger 
down into a recess in the rod, and so the motion is com- 
municated to the valve through the trigger by means of 
this recess. The plan in the engraving shows the trigger 
for the hack valve in gear, and that for the front valve out 
of gear, so that the recess in the rod can be seen. As long 
as the tiigger is in gear the valve receives its motion direct 
from the disc, and consequently its position is determined 
by the main eccentric. 

The apparatus for effecting the cut off is triple: 1. The 
cut off eccentric with its gear. 2. The governor with its 
gear. 8. The air boxes, which are the actual means by 
which the valve is closed when the trigger is released by 
the combined operation of the first two sets of causes. The 
cut off eccentric is placed close to the main bearing of the 
engine; it is at right angles to the crank, and behind it, 
but its position can be altered by means of a pin and slot. 
It gives a direct and continuous reciprocating motion to a 
horizontal spindle, which has two pairs of collars. The 
parts of the spindle between the collars are enclosed in 
boxes, prevented from moving endways (except with the 
spindle), by the collars themselves, but capable of moving 
sideways, to a small extent, across the spindle, These 
boxes have on one side bevelled faces, and their side motion 
is obtained by these faces coming into contact with similar 
faces on blocks, the position of which is regulated by the 
governor, The boxes, when pressed outwards, communi- 
cate the pressure to a small steel tongue, which in its turn 
compresses the spring of the trigger, and releases it from 
the rod. The valve lever is then freed from its connexion 
with the disc, and the pressure of the atmosphere on the 
piston of the little air cylinder (which communicates with 
the valve lever through a connecting rod), instantaneously 
closes the valve, and it remains closed until the vibration 
of the disc again brings the trigger into gear and opens it. 
The engine is thus entirely self-regulating, and the action 
of the governor on the valves (the engine is now working) 
is very prompt and decided: 

The air and feed pumps are worked below off one cross- 
head by means of a bell-crank lever. The hot well is 
arranged above the air pump. The condenser (a patent) is 
a very neat arrangement ; its construction is clearly shown 
(in dotted lines) in the drawing. The water passes up 
through the inner cylindrical box or tube, and is introduced 
into the condenser by a conical valve at the top of this 
tube. On the opening of the valve it spreads itself out in 
a sheet right across the path of the exhaust steam, which 


ought to be fully condensed before it reaches the bottom of | n 


the condenser. We hope to be able to engrave shortly 
indicator cards from this engine; but judging merely from 
the construction of the condenser, and the way in which 
the water is brought into contact with the steam, it appears 
that a very good vacuum ought to be produced and 
maintained. 

‘lhe Corliss valves are of the usual construction, of cast 
iron, with brass spindles, The valve covers and chests, as 
well as the back cylinder cvver, are polished, and the 
cylinder ig ornamentally cleated with ebony, The governor 
stands on a very neat polished iron pillar, through which 
its spindle works. It is sensitive in its action, and is 
provided with a small water cylinder (the piston of which 
is connected with the rod on the right-hand side of the 
pillar in the elevation) to prevent too rapid or jerky 
motion, 

The flywheel is made in halves, and has wooden mortice 
teeth; but at the Exhibition the engine is not used for 
driving anything. Herr Wannieck exhibits some other 
machinery, which we may perhaps have sumething to say 
about on another occasion. 





SHIP SURVEYING. 
To Tue Eptror or ExGingERina. 

Sre,—In a leading article in your paper of May 9, some 
remarks are made on the constitution of the Board of 
Trade surveying siaff, and it is stated that there is not a 
nucleus even for a Plimsoll Bill surveying staff. I think 

our statement is quite in opposition to the facts of the case, 
But before upsetting them I will, for the sake of better 
understanding this matter, suppose in the mean time that it 
is true that the Board of Trade surveying staff does not con- 
tain even a nucleus for the Plimsollian survey. What is the 
Board of Trade? Is it not an arm of the Government con- 
stituted to carry out the measures of various acts of Parlia- 
ment, and to appoint officers authorised by those acts? But 
there is as yet no Act for the appointment of nucleuses, or 
nuclei, if you like, and the Treasury would not recognise the 
claims for salary under that name; in fact no Government, 
not even an ultra-Liberal one, would sanction such disburse- 
ments; the nuclei would be served as Seely’s Pigs. There 
has not been any work to do that could have employed such 
men as would make such a nucleus. 

The Merchant Shipp'ng Act of ’54 created the department 
for the surveying of passenger steamers, and its constitution 
was half engineers, half shipwrights. It was, however, soon 
discovered that a wooden shipwright was less qualified to 
survey an iron hull than was an engineer to survey a wooden 
deck—almost the only purely shipwright part of the pod J 
of an iron steamer. The man who could be trusted to certify 
as to the state of a steam boiler might be equally trusted to 
examine and report as to the state of an iron hull, and after 
some experience, if he be an educated engineer, to decide also, 
on engineering principles, questions of strength of construc- 
tion. Moreover, the Board of Trade soon found that if they 
were to be led by the opinions of wooden shipwrights to their 
decisions on questions about iron vessels they would be con- 
tinually in hot water with the engineerin ipbuilders and 
steam shipowners. A case arising out of a difference of opinion 
in reference to the keel of an iron vessel, | believe, decided the 
Board to dispense with the wooden element. A wooden 
surveyor objected to an iron keel, apparently in the belief of 
a rot in iron keels, as sometimes is in wooden ones, and 
under the pressure of the shipping interest here, who were 
much oppressed by the want of harmony between the wood 
and the iron element, the wooden element was in 1868 can- 
celled so far as surveys of passenger steamships proper, and 
turned over to the certifying of es accommodation for 
seamen, and the proper placing of ships’ side lights. At this 
= that change was welcomed by all who had to submit to 

oard of Trade surveys. 

The Act of 1871, which came in force in 1872, directed the 
inspection of vessels complained of as unseaworthy. Please to 
observe that under this Act the Board of Trade are not ap- 
pointed detectives, and that the surveys, which in every case 
— this Act were to follow an information, — to be — 

y any properly qualified person the court might appoint. The 
pls ba A. directed to appoint a Board’ of Trade 
surveyor, but the a dix to the Act fixes that if such an 
officer be appointed, his fee shall be a ye one-half of 
that chargeable by any other person. t Act, therefore, 
does not even fix a work upon of Trade surveyors, and 
surely the Board were not called upon to provide no not even 
a “nucleue”’ to meet the probable demand. Practical dis- 
interested ren must see that the Act did a wise thing in 
giving the magistrate the pick of the whole country instead 
of limiting his selection to a provided “ nucleus,” perhaps a 
hundred miles from the court. So much for the justification 
of there being no “ nucleus.” . 

But is there no“ nucleus”? There is much more than a 
“nucleus.” Do you know Liverpool? If you do you will not 
be unacquainted with the names I am about to give you. 
On the first of this year the Board of Trade took over from 
the Emigration Commissioners their staff of surveyors, all 
of them wooden shipbuilders. On the same date the Board 
also took over from the Commissioners of Customs their staff 
of tonnage measurers—I mean the technical part of that staff, 
all naval architects, wooden shipbuilders. Since this transfer 
the Board has added to the number of these officers men 
who have been wooden shipbuilders, and who are now ship- 
wright surveyors, or assistant shipwright surveyors, in these 
departments, to be employed by the Board, as in the Board’s 
opinion, their qualifications and the Board’s requirements 
may best be harmonised. I will give you the names of men 
in this position in our port. 

The senior officer of the specially shipwright element is 
Mr. Mylchrest. He was for egg fom manager in one of 
the largest shipbuilding yards in Liverpool, that of Jones, 
Quiggin, and Co. His experience is of composite, of steel and 
of iron vessels of every description, and surely his qualifications 
are just those that would make him suitable as the core of the 

wiles you seek for. Next there is Mr. Wm. Quiggin, for very 
many years the working member of the same firm, Jones, 
Quiggin, andCo. He served an apprenticeship as a ship car- 

nter. Seeing that iron was to put wood out of the market, 

e then served another apprenticeship to iron. He was fore- 
man in a wooden shipbuileiog yard and in an iron shipbuild- 
ing yard; he was the practical member of the firm, Jones, 
Quiggin, and Co. ; he then almost created steel shipbuilding ; 
and, as the builder of the Egypt—one of the fine-t specimens 
of nuval erebiteeture that comes iuto this port—and, as having 
been for many years one of the most relied on of the Technical 
Committee ot the Liverpool Registry of Iron Ships, he surely 
makes up a very good element of the “ nucleus” you deny. 

Next we have Mr. Britland, for a whole generation ma- 
nager of Clover's building yard, a man who has a reputation 
as a practical wooden shipbuilder as high as any man in the 
country, and who, in addition to that, has superintended the 
transformation of a large building yard from wood to iron, 
and has himself now the experience of years of management 
of the iron shipbuilding yard. This is surely another trust- 
wortby member fer your not-believed-in nucleus. 

In conclusion, | think you cannot bave inquired into the 
facts of the case, or your statements would have had quite a 
different character. You should remember that the Board 





of Trade can only act as directed by Parli Bera 

the Act has not been passed even tee o ee = - 

should that come into force there will be found meee but 

at other ports equal in technical standing to that L = 

introduced to your notice as, in my own kno wledge, exi “0 

in Liverpool. . air ~ ny 
Liverpool, May 20, 1873 . 





THE PEAT QUESTION. 
To tue Epiror or Eneiverring. 
Srz,—With respect to the relative values of ordinary 
and of turf of the same description in the condition of 
turf, there are points of difference in the views of Maj 
Campbell and myself which represent both sides of the ues- 
tion sufficiently for the better investigation of what ives 
tainly not the least important element in the peat subj : 
Briefly stated, on the one side it is considered that a smaller 
tonnage of dense tur! will do the work of a larger tonna 
of ordinary turf; on the other side it is stated, which is p24 
wenysy I take, that tonnage fer tonnage the quantity of 
eat is the same in both, and that the advantages in favour 
of dense turf consist mainly of such as arise from its reduced 
bulk, and from the more concentrated condition in which it 
presents its original quantity of heat for use. It is obvious 
that a comparison of this kind implies an equality of all con- 
ditions except that of density alone, and the writer believes 
that it is frequently to the want of this equality in the carry. 
ing out of comparative trials of py that differences in 
results are to be ascribed. In proof of this I shall refer to 
Professor O’Reilly’s report upon the Ballancourt peat, which 
= ae by ae sees yor . poving dense turf to 
ve a heatin wer beyon t of ordinary turf in th 
portion of 4 to P34. " bs -™ 
The comparative experiments are stated to have been 
made by M. De M » of the Central School of Arts 
and Manufactures, but there is no statement whatever 
of the essential conditions that the dense peat and 
ordinary turf were of the same quality and in the same 
state of dryness. In addition to the want of this evidence, 
conspicuous by its absence, the tests appear to have 
been made for M. Balbiani, the proprietor of the Ballan. 
court Dense Turf Works. Upon these grounds I am 
entitled to have the comparative results held as worthless, 
But one small fact appears that gives me grounds for pro- 
nouncing still more decidedly against their acceptance. ft is 
stated by M. De Mastaing, that in the experiments with the 
dense turf the pro rtion of ash was from 11 to 11.25 per 
cent. of the fuel, while in the experiment with ordinary turf 
the quantity of ash} was 18 per cent. Comment here is 
only too suggestive, and any further remarks by me 
the worth of the results would be simply an excess of useless 
words, But it isnot by small trials or experiments that any 
such question can in any case be ruled. We all know only 
too well how everything of that kind is to be estimated, and 
the rate at which to value it, and that it is only upon con- 
tinuous working results on a scale of some practically useful 
importance that any reliance can be placed for practical 
purposes. 
Looking at the matter in this manner, what are the facts? 
In the year 1860 the results of all experience in the use of 
ordinary turf upon a large scale upon different German rail- 
ways (im grossen Masstabe auf Verschiedenen Bahnen), 
were reported by Dr. Dullo, as showing 100 1b. of good ordi- 
nary turf to be equivalent in heating power (im Heizwerth) 
to, from 53 to 63 1b. of good coal, and these results were con- 
firmed by the éxperience of Dr. Dullo himself and of Drs. 
Brix, Bromeiss, and Vogel. On the average, this German turf 
had 25 per cent. of water, and seldom weighed more than 
about 16 Ib. to the cubic foot. In the autumn of the year 
1872, upon the occasion of the investigation of the question 
abroad by some Irish gentlemen with whom the writer was 
associated, the relative heating powers of ordinary turf, of 
conpressed and dense turf, of coal and of lignite, deduced 
from their lengthened and extended use for locomotive work 
upon the State Railways in Bavaria, were officially stated 
in a communication made to them by the managing direc- 
tion, to be —— : Sa mo turf 
1 cubic foot ordinary turf = 6 mm unary ‘art. 
ve ~~ = 2560 a. eal from the Rubr. 
= 8100 » Bohemia. 
= 8230 »  Zwickau. 
= 3945 » __ Miesback. 
= 6000 compressed turf from 
Haspelmoor. 
Lignite from the 
- Fraunvalley. 
Pinewood. : 
Ball turf, from Aib- 
ling. 
the working result of 
values of turf, whether 
condition of ordinary 
and taking the mean 


ti 
dens 


= 6270 
= 6275 
= 5300 


»” 


Upon these data, which embody 
several years, we find that the heatio 
compressed or dense, or in the simple 
turf, are, weight for weight, the same; 
of the above four varieties of German coal, that the average 
heating power of the turf generally to the coal, is about = 


the proportion of 60 to 100. ; 
e have here, after an interval of 12 years, as near’ po 
possible, the same heating value for ordinary turf a 
compressed and dense turf, weight for weight, oe 
previously established for the same purposes for San 
turf alone. Ihe advantages in favour of dense turf are 
purely economic in the diminution of bulk, and in = 38 
sentation of the original quantity of heat in a more ¢ me 
condition, but without any increase whatever to the orig 
quantity of heat. I must, therefore, adhere to my statemen! 
that 19 tons of dense turf are neither more nor ee 
19 tons of ordinary turf in a smaller space. Ido poate mn 
value the great importance of the conversion of the .* 4 
mass into a more economically useful condition, but ta A 
as you will for heating purposes, a ton of turf is bat & 
of turf at best. | argue thus as an opponent of im 
dense turf? I do not, but rather, as 1 hope, os M8 uo, 
advocate in seeking to define the extent of its usefulness, 
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=) a desire to prevent the disappointments that must 
ensue when we hope for too much, and which, turning to 
failures in the end, do but dull still more the edge of legiti- 
pate efforts. Only that I fear trespassing too much upon 
valuable space I might extend my argument and show 
aton of turf in the condition of dry turf dust, if fed into 
dapted for burning fuel in the state of powder, 
would give heating results equal to a ton of dense turf of the 
game quality, and in the same state of dryness, but it is plain 
that, except upon the peat bog itself, the utilisation of peat 
+, the condition of powder is something not to be thought of 
int to its lightness and bulkiness, if transport be a 
I point to it, however, as an illustration of the principle. In 
the compressed turf of Exter we have evident! the same 
quantity of heat in the peat powder on its way through the 

‘vals to the compressing rams, as we have after its com- 

ion, weight for weight. 

In this, as in other things, what we need to help us to a 
sound progress are clear and sure ideas of worth and value, 
even through their reception may at first interfere with more 
encouraging hopes. : 

Such interference, however, we all soon recognise as but 
the passing cloud that leaves us ever after in the possession 
of a serener sky. Asking your permission through your 

to offer my best thanks to Major Campbell forthe kind 


terms of his letter. 


that 
afurnace 4 


I am yours faithfully, 
J. M. CO. Mzapows. 
18, Upper Gloucester-street, Dublin. 





To tHe Epiror or ENGINEERING. 

§rr,—Permit me to mention in confirmation of the state- 
ments made by Messrs. Henry Clayton, Son, and Howlett, and 
Mr. William Elsam in Everresrine of 23rd May, that the 
prospectus of the ‘‘ Dumfries Peat Fuel Company, Limited,” 

ing in my recent treatise “ On Peat as a Substitute for 
car (pp. 78-75) was. the draft is of the company 
— by the local promoters. raft was,jas I was after- 

s informed by Mr: Templeton, : 

london and to several n to be revised and 
amended.” I have & copy of the amended, and finaily 
adopted and published, prospectus of the company before me, 
in which the income from 10 sets of Clayton’s patent ma- 
chinery is estimated as follows: “800 tons is the minimum 
production per day, equal to 160 tons minimum dried peat 
per day, equal to 48,000 tons annually (300 days) at 8s. per 
ton, 19,2007.” 

In the draft prospectus of the company (p. 73 of my 
treatise) the estimated income from 10 sets of machinery 
was stated as follows: “600 tons minimum production per 
day equal to 120 tons minimum dried peat per day, equal to 
97,560 tons annually (313 days) at 8s. per ton, 15,0241.” 

I may be allowed to point out that in the published pro- 
us of the new “ Anglo-Swedish Peat Ball Patent Fuel 
pany, Limited,” it is stated that the company propose to 

use 10 sets of Eichorn’s patent machines, five in England 
and fivein Sweden. It is estimated that the five sets in 
Bogland will produce 100,000 tons annually ; but, it is added, 
the five sets to be used in Sweden will oniy produce 50,000 
tons per annum, as 140 working days only can be reckoned 
on in that country.” This looks as if the company antici- 
— working days annually in England. Now, both 

esers. Clayton and Mr. Elsam have given it as their opinion 
that, in England, for an ordinary season’s working (i. e., 
from March to October), not more than 200 days should be 
teckoned upon. I may conclude by saying that for Scotland 
(and I think 1 may add Ireland), I should recommend that, in 
pint stock company prospectuses, the working season be 

that of Sweden, estimated at 140 days per annum. 


am, &c., 
Ratrx Ricnarpsoy, Secretary, G.S.E. 
85, Castle-street, Edinburgh, May 28, 1873. 








OXIDE DRY BOTTOMS. 


To tae Epiror oF ENGINEERING. 
82,—Having seen several letters in ENGINEERING re- 
specting cinder bottoms, sand bottoms, and dry oxide bottoms, 

&8no one seems to give any practical results, I beg to 
offer afew remarks. I will first take the cinder bottom. All 
en who work upon cinder bottoms know that the 

bottom bar of a pile, if it lies in the cinder long, will waste 
much; but not from oxidation as most furnacemen 
managers think. In every heat a portion of silex melts 
down from the firebrick round the furnace and combines 
With the cinder, and as is well known every pound of silex 
Will waste 4 Ib. of iron to neutralise itself and form a silicate, 
therefore it is the silex that causes the bottom bar to waste so 
much more than the others. If the furnaceman will scatter 
half a shovel full of slacked lime round his furnace when he 
it will neutralise the silex and save the bottom bar 


= " ; the lime will do the cinder no harm for fettling, 
— € it a little stronger. 
ow for dry oxide bottoms. Dry oxide bottoms have been 


bert and found wanting. The dry bottom absorbs 
oa ® quantity of heat that it is continually forming a 
he um in the furnace, which causes a rush of air into 
urnace, and thereby causes a great waste of yield 

¥y exidation, and to prevent that the furnaceman is con- 
y stoking the grate to keep the furnace full of ‘flame, 

18 8 great waste in fuel, which is a great ‘item at 

Fo rer time, and unless the iron is got under the ham- 
se ae into the rolls quick it is very dry and husky, as the 
ih it, and will not weld properly. Then they say 
iron does make more waste on the dry bottom it makes 


Fok 


10h per ton to make fettling when he can buy the 


at 20s. or 30s. per ton, unless he has soi 

- . . , & 
Wore”: Six years ago, dry oxide bottoms were tested in 
a on, and three years ago they were tested for 


g- Yes, but what man will waste iron worth 9/7. | prom 


bottom with sand, put his door down and stoke his grate a 
little; in a few minutes the bottom is glazed over, and that 
glazed bottom causes the heat to reverberate, and between 
the top and bottom of the furnace both reverberating the 
furnace is kept extended with heat, and vents the 
atmospheric air fromrushing in, and causing oxidation. When 
the head of iron is hot the furnace rolls the pile over on 
the sand bottom ; a small portion of silex combines with the 
cinder on the outside of the pile, and forms a silis which 
prevents further oxidation, and a coat of that 
will carry either to hammer or rolls; the resulting flue 
cinder can be sold at 7s. per ton, which goes a great way to- 
wards buying fettling. Three tons of iron,can be heated on 
the sand bottom with the same amount of fvel that 2 tons 
will require on the oxide dry bottoms, Ihave heated upon 
sand bottoms 1 ton of iron with } ton of coal, and } cwt. loss 
in yield of iron; but the furnace was so constructed that we 
always commenced drawing the heat from the flue. There- 
fore, if any master will have his iron and coal ct ly 
weighed in and out, both on cinder bottoms and sand bottoms, 
he will find the latter far the best and cheapest. Please 
excuse my tautology. 
I am, Sir, yours obediently, 


Witi14am Corser. 
Bradford, Manchester. 





To tHe Epitor oy EnGineerrre, 

Srr,—Without in the least degree undervaluing the im- 
portance which your correspondent ‘‘ Cyclops” professes to 
attach to facts and figures, I should like again to call atten- 
tion to the danger of relying too much upon the result of 
anything of a simply tentative or experimental character. 
n such manufactures of those of iron and steel, where the 
whole may be marred by the ignorance or careless- 
ness of one of a number of half-skilled workmen, through 
whose hands the material has to pass, this is especially to be 

arded against; and, as I endeavoured to point out ina 
meet letter, such questions as the waste of iron in a furnace, 
the fuel consumed, &c., subject as they are’ to so many in- 
fluences, can only be satisfactorily settled by averaging the 
results of many days’, weeks’, or frequently of several months’ 


work. 

Nothing is more common than to hear of schemes which 
diperteneatelll have promised well, being abandoned ‘when 
the result of their ical working became known, or the 
real difficulties in connexion therewith have manifested them- 
selves. ' piled Sebidh sy 

It has been more from a désite to avoid) laying before your 
readers unreliable data, than ‘from the’unworthy motives at- 
tributed to me by your correspondent, that I have refrained 
from embodying in either of the two letters addressed to you, 
the few figures that I have arrived at showing the result of 
the working of the dry bottom furnaces at these works. I 
have said “unreliable,” but incomplete would be a more 
proper word, as, so far as they go, these figures are correct. 

e have now had one of our 22-in. plate mills werking 
entirely from these furnaces, both first and second heating, 
for a period of nineteen weeks ending May 17th. This 
period bes been a most severely trying one. We have fre- 

uently come to a deadlock for want of puddled iron, and 
the fuel we have had to use has been in quantity scanty, and 
in quality atrocious. 
e have, however, managed to work 191 more or less 
lete shifts, and have produced in this mill a total weight 

7 tons of finished plate of various qualities and dimen- 
sions. The gross weight of piles charged to produce this has 
been 7205 tons; providing, of course, for scrap and wasters 
as well as for waste proper. 

The weight of material used to form the bottoms of the 
furnaces in the shape of “ pottery mine,” has been 682 tons; 
and the resulting cinder for all practical purposes may be 
taken at just twice this, or 1364 tons. In some cases this 
has not been actually weighed, but the result is so uniform 
that this circumstance need not affect our calculations. 

There are six furnaces to the mill, four first heating and 
two second heating, so that we have per furnace per shift : 


com 
of 


Finished plates... ooo one BBL 
Iron charged ose «. 6.28 
Pottery mine used... os és owe BD 
Resulting cinder ... «» 1.18 


I have no means at present of ascertaining the waste of 
the iron per ton, with such a degree of exactness as is desirable, 
but as we may assume that we get all out of the furnace that 
has been put into it, either in the shape of iron or cinder, 
the waste for’ all yr purposes may be assumed to be 
represented by the difference between the quantity of 
“ pottery mine” used and that of the resulting cinder, or a 
little over 34 ewt. to the ton of finished iron. I am sorry, 
also, that it is impossible, in consequence of the short and 
irregular supply, to give reliable figures showing the quantity 
of coal used per furnace. There is good reason, however, for 
supposing that the quantity will be rather less than more 
than in furnaces of the ordinary type. There cannot be much 
in it either way. 

Many of your readers will, no doubt, be able at once to 
furnish a statement corresponding to this, showing the working 
of a plate mill over a period of like duration, with furnaces 
of the ordinary kind, and a comparison of the two could 
scarcely fail to merit the attention of those interested in the 
matter. 

It will not, perhaps, be deemed necessary to prolong the 
discussion with reference to the two princi ints raised 
by “ Cyclops,” viz., that there is a reciprocal action between 
the fluid cinder of a “wet” bottom furnace and the fuel, 
oting economy of fuel; and that the waste of piles 
submerged in fluid cinder is not greater than when they are 
not so submerged. 

So far as I know, “ Cyclops” is the only person who holds 
such views, and he will not be convinced of their fallacy by 
anything I am able to say. He is quite right, no doubt, 


A distinguished contem hiloeopher has described 
the inhabitants of these so tery A R 'y fools.” 

It is not = be supposed — he oo except mill 
managers or furnacemen—surely not iron wor! prietors— 
and “ Cyclops” does not care rf veil the deep conteagt with 
which he regards the whole lot of us. 

As a class, however, I think we shall be prudent enough 
to pause ere we join in endeavouring to repress, by a howl of 
derision, a well considered and patiently worked out 
endeavour to meet an universally acknowledged want. 

Yours, ~ - 
DWARD Hvurcurnson. 
Skerne Iron Works, Darlington, May 28h, 1873. 





NOTES FROM THE SOUTH-WEST. 

Railway Communication.—The Southampton Chamber of 
Commerce have been debating the deficient railway accom- 
modation between their district and the West of ‘England 
and South Wales, and have resolved to present a memorial 
to the South-Western and Great Western Railway Companies, 
“praying for increased facilities for communication between 
Bristol and its neighbourhood, and Southampton, and that 
the respective chambers of Bristol and Cardiff be requested 
to co-operate.” 


Searching for Ore.— Searching for iron continues on 
Maundown, Messrs. having entered into a contract to 
drive 100 fathoms into the hill. They passed early a small 
lode, which yielded 10 per cent. of manganese and 9 per cent. 
of iron. Mr. Smale is about to sink a search pit on Mr. 
L. Pugsley’s property. A sample obtained yielded 60 per 
cent. of iron. 

New Railway Station for Cardiff.—The Cardiff Board of 
Health has resolved to contribute 12501. towards improvin 
the approaches to the Great Western Railway Station in that 
town. The trustees of the Marquis of Bute have promised a 
further amount. The Great Western Railway Company are 
prepared to expend between 40,000/. and 50,000/.-in erecting 
a new station at Cardiff. 


Visit of the Commissioners.—Yesterday week the 
Mayor of Newcastle-on-Tyne and the Mayor of North Shields, 
accompanied by four members of the River Tyne Conser- 
vancy Commission and their engineer, Mr. Messent, paid 
a visit to the Bute Docks, Cardiff, and were conducted 
over the entire system of railways and docks, as well as 
the new works now in progress, by Mr. Boyle, the acting 
trustee of Lord Bute’s estate, and Mr. John M‘Con- 
nochie, C.E. The Commissioners minutely inspected the 
hydraulic and other machinery employed at the Bute Docks, 
and also visited the Low-water Pier, the Seamen’s Hospital, 
the new American sheds, and the steamship Glamorgan, 
lying in the East Dock. It is understood that the Commis- 
sioners are making a tour of inspection to all the leading 
ports in the kingdom in which modern works in connexion 
with docks have been executed. 


Severn Tunnel Ratlway.— Another important step has been 
made towards the completion of this undertaking. The 
panes | leading to the shaft from Portskewett has been 
opened, and several trains have passed over it, taking ma- 
terials, engines, pumps, &c., for forwarding the work. We 
believe rapid progress will now be made. 

Labour in South Wales.—Measures are being taken by the 
coal-tippers employed by the Taff Vale Railway Company, 
at the Cardiff Docks, to obtain an advance of 16 per cent. in 
their wages. same men are also agitating for the nine 
hours movement. It is stated that a firm of colliery pro- 
—- at Llanelly have conceded an advance of 165 per cent. 
emanded by their men. 


Newport Abercarne Black Vein 
(Limited ).—This y Pp arrang 

sub-lease a portion of its roperty to the Patent Nut and 
Bolt Company (Limited). It is said that a handsome revenue 
will be secured to the Newport Abercarne Company by this 
arrangement. 

The Forest of Dean.—A slight improvement is observable 
in the house coal trade, there Saag now a better demand for 
pre qualities. At the ironworks, there is no change worthy 

notice. 


Company 


Steam Coal 
leted ements to 





Trade at Cardiff.—The demand for railway iron continues 
ry at Cardiff on South American account. There is also a 
‘air demand from the leading European markets, and the 
position of the ironmasters has been somewhat improved by 
the reduced cost of coal and pig. 


The Steamship Cheviot.—Messrs. Laughland, Gunn, and 
Co., of the Mount Stuart Graving Dock, Cardiff, have pur- 
chased the steamship Cheviot from her late owners, Messrs. 
Watts, Milburn, and Co., of Cardiff and London. The Cheviot 
ran ashore under the Foreland in the Bristol Channel, and 
was successfully floated off and placed in the above docks. 
A Board of Trade inquiry was afterwards held, and the 
captain’s certificate suspended. Messrs. Laughland, Gunn, 
and Co. intend to put the vessel into a thorough state of re- 
pair, and then to have her re-classed. 


Ebbw Vale Iron Company.—The Ebbw Vale Iron Com- 
pany have been summoned before the Soateprel magistrates 
tor an alleged breach of the Factory Act. It appears that a 
boy in their employ was accidentally killed in the Abersychan 
Works, on the 23 ult., and it subsequently transpired that 
he was under the proper age. In the course of the hearing 
it appeared that a Mr. Evans, in the service of the company, 
was responsible for the offence, and the bench imposed upon 


him a penalty of 6/., including costs, 

Trade at Merthyr a Dowlais Works are now 
doing a large trade in both coal and iron. Some large car- 
goes of rails have been despatched. 


Risca Coal and Iron Company.—An advance of 19 per 








W, . 
wl in Warrington, at the Bewsey Iron Works, but, 
Now’ for were wanting. 


sand bottom. The furnaceman will level his 





in disregarding the experience of ages when it does not agree 
wn. 


with his o' 


cent. has been conceded to the colliers in the employment of 
the Risca Coal and Iron Company. 
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RADIAL DRILLING MACHINE AT THE VIENNA EXHIBITION, 


MANUFACTURED BY MESSRS. PFAFF, FERNAU, AND CO., ENGINEERS, VIENNA. 


— 
Wi cls 


3 - — 


Taw accompanying engraving shows a very fine radial 
drilling machine with vertical and horizontal tables, exhibited 
by Messrs. Pfaff, Fernau, and %o.,of Vienna. This machine 
is driven by a fine speeded cone, and has both single and 
double driving gear. The radius arm is rotated by means 
of the handwheel shown near the bottom of the column, 
which works a worm gearing into teeth cast round the fixed 
base of the column. The arm can be raised or lowered by 
hand by means of the handle with spring catch and ratchet 
wheel thows in the engraving just in front of theslide. The 
tool itself receives its rotatory motion by gear of the usual 
kind, and can be moved out and in along the radius arm by 
means of the vertical handwheel (with pinion and a in 
front of the tool slide. The feed of the tool is arranged so 
that it can be made self-acting when desired, in which case it 
is worked by means of an eccentric on the tool spindle, com- 
numaieg motion to the second vertical spindle. There is 
also a handwheel for feeding by hand. As will be seen from 
the engraving the machine has a compound table, presenting 
two horizontal and one vertical face. Each of the three faces 





! 


‘AN 


— 


ui 


is p’aned all over, and provided with countersunk grooves, 
and every convenience for attaching the work. The extreme | 
distance at which the tool can be from the centre of | 
the column is 2 metres (6 ft. 63 in), and the maximum dis- 
tance between the tool stock, when the arm is raised to its | 
fullest extent, and the surface of the upper table is the | 
same. The breadth of the upper table is 1.110 metres | 
(3 tt. 72in.), the height of the vertical table .770mm. (2 ft. 
6} in.), the breadth of the lower table 1.27 metres (4 ft. 2 in.) 
and the extreme length of the lower table 3.200 metres 
(10 ft. 6in.). 

The construction of its table renders this machine specially 
adapted for drilling complicated or large and heavy castings, 
and it will be a very usefal tool in shops where there is much 
of such work to be done. 
its workmanship seems accurate and good, and it is 
gether a very well-made tool. 

Messrs. Pfaff, Fernau, and Co., are tool makers and 
machihists in Vienna; their factory is situated in Rudolf- 
sheim, and they employ about 350 workmen. 


Its construction is very simple, 
to- 





fimp aver 


Tue Frencu Iron Taape.—The French iron trade is ® 
rather an undecided state, and prices exhibit & dour 
tendency. A large blast furnace which M. Deshegee rw 
structed at Marnaval, St. Dizier, has just been hgh hh be 
production of this furnace, when in full operation, ¥ 
40 tons per day. None pi = other + +h wry" 
Champagne up can luce more 4 
per day, so hat Me Desforges has quite thrown them into the 
shade. 


A Wonperrvt Mopet.—An elaborate model of a barbers 
ordered by the Senate of Hamburg to be constructed The 
Vienna Exhibition has been completed in due oon bite the 
model is 17 ft. by 6 ft. in dimensions, and it ¢ ra 
ships moored to the wharves, and the labourers Pro aes 
their different occupations. On the side of ag ships. The 
way with a freight train to receive aero to the 
vessels are of all sizes from the uge steamer down . 
smallest yawl. The whole represents, with pleasing accuracy 
the busy life of a sea-port. 








METHOD ADOPTED IN SINKING FOUNDATIONS OF WEIR WALL 


THE SONE CANALS; 
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NOTES FROM PARIS. 
Panis, Max 26, 1873. 
Tue Scuoor or Murzs, 

Tue experimental department of the School of Mines, 
created in 1845, is devoted to the gratuitous analysis of all 
minerals sent for that purpose by the various industrial 
interests. The official journal the 23rd March, 1873, 
contains an extract from the report addressed by the Direc- 
torate of the School of Mines to the Minister of Public 
Works, on the labours performed by this department during 
the period comprised between the years 1868 and 1872. 
We reproduce the following figures, which will show the 
services rendered by the Institution. 

The number of specimens analysed has been: 


In 1868 ... 836 
» 1869 ... 707 
», 1870 ... 432 
” 1871 ... 853 
» 1872 ... 598 


The total number of specimens analysed in this period 
has thus been about 8000. The marked diminution notice- 
able in the years 1870, 1871, arose from causes that need 
no explanation. The nature of the analysis has been of the 
most varied description. We notice, first, the kaolins, 
clays, sands for glass making, the feldspathic rocks dis- 
covered some years tince in Creuse, and which resemble the 
china stone of Cornwall. 

We then find various limes, for constructive purposes, or 
for agriculture, calcareous and silicious marls, coals, natural 
birumens and bituminous schists, water for town supply, 
mineral waters, granitic sands, vegetable earths for agri- 
culture and mineral phosphates. During the last few years 
the introduction of these mineral phosphates has largely in- 
creased in France, and those of several deposits recently 
discovered, are applicable, like those of Estramadura, to 
various purposes, for manure, for the preparation of phos- 
phate of ammonia (employed in the sugar industries) and 
all other phosphatic products. 

We may name among the specimens amassed by the de- 
partment, cast iron for heavy naval guns, bronze for bells, 
&c., and antique bronzes, American and French silver ores, 
gold from Asia Minor and New Caledonia, tin ores, copper, 
oxide and sulphate of bismuth found in the granitic beds in 
the centre of France, French, Algerian, Spanish, and Oural 
Mountain iron ores. Amongst the French ores submitted 
to analysis we may name the iron ores found in the old 
schists of Anjou, which are especially adapted for the 
manufacture of steel. The importance of these deposits 
has been recognised for many years, but it is only recently 
that the work of development has been seriously undertaken. 


CompaGNi& PARISIENNE D’ECLAIRAGE ET DE CHAUFFAGE 
PAR LE Gaz. 


Although the lighting of warehouses and shops was 
somewhat diminished in 1872, the total consumption of the 
year surpassed that of the preceding years, and amounted 
to 147,668,831 cubic metres, producing a receipt of 
35,836,168 francs. This growth is due to the increase in 
the number of subscribers, and particularly to the develop- 
ment of the consumption in private rooms. 

The company favours this development by establishing 
at its own expense rising conduits, which branch from the 
town conduits and distribute the gas to all floors. of the 
houses, and by according premiums to persons who render 
these conduits productive by the establishment of “ appa- 
ratus of consumption.” There exist, however, at present, 
only 4556 of these rising conduits, which circumstance 
leaves new extensions to be hoped for. 

The capital at first starting has been increased during 
the progress of 1872 by 3,476,917 francs, caused by the 
acquisition of fixtures, constructions, pipes, rising conduits, 
and working materials. This capital thus amounted at the 
end of 1872 to 188,618,480 francs. 

francs. 
The work has given a total expenditure of 29,679,989 
And a total income of eee 52,218,674 
Leaving a profit of 22,538,735 


The company has engaged to give one-half its profit to 
the town, and will, therefore, declare a dividend of 51 francs 

r share. 

The cost of manual labour has slightly risen, special 
workmen receiving a fixed salary corresponding to the 
average quantity of work they are capable of producing, 
and a supplement variable and proportional according to 
the amount of work furnished beyond that limit. They 
are also accorded a monthly premium of 15 francs so long 
as they have not absented themeelves without authority 
during the month. The company is well satisfied with this 
method of remuneration, finding it just, though rather 
complicated. 

The price of fuel has gone uj, considerably, but the rise 
in price of coke covers fully one-lialf the increase in ex- 

mses. The sale of coke during the year amounted to 
11,409,491 francs, and the use of coke as a means of warm- 
ing houses is on the increase. Tar and chemical products 
have yielded a sum of 1,657,843 francs, being much greater 
than the annual revenue produced by them since 1869. 
The competition of the oxybydrie light menaced for a 
moment the system of lighting by gas, but since the check 
caused by the results of the experiments made by the town 
of Paris on the new system, this is no longer to be feared. 


eee eee 


oer eee eee 


METAL CASTING UNDER COMPRESSION. 

THREE years since there was exhibited at the conver- 
sazione of the Institution of Civil Engineers, an ingenious 
system of producing fine metallic castings under pressure, 
and. which was designed by Mr. J. C. Smith, of Somer- 
ville, U.S., and Mr. J. A. Locke, of Boston, U.S, The in- 
vention, which was described by us at the time, was 
exhibited by a gentleman whose object was to introduce it 
into this country, but who, from causes which it is unneces- 
sary here to particularise, failed in so doing, and the matter 
has lain dormant ever since. Recently, however, the in- 
ventor, Mr. Smith, has come to England from the States, 
where he has established the working of the system, with 
the view of effecting the same object here. The practical 
value of the invention, as well as its interesting character, 
render it worthy of another notice in our pages, which will, 
however, be somewhat general. Those of our readers who 
wish to know more of its details will find them at pages 
83 and 399 of our ninth volume, or they can inspect the 
moulding process, and some excellent specimens of casting 
in various metals at Mr. Smith’s office, at Ludgate Circus, 
E.C. The patterns are first brushed over with a mixture 
of olive oil and paraffin, after which they are coated with a 
slip composed of clay and fine sand. They are then placed 
in a flask which is filled in with a mixture of terra-cotta (the 
old moulds ground to powder) andclay. The flask is then 
placed under a powerful press, and submitted to a pressure 
of 400Ib. per square inch, the mould thereby becoming 
condensed. From the press the moulds are taken to a 
furnace, where they are hardened, and when ready they 
are placed in a casting chamber, to the number of ten 
or twelve at one time. The chamber is then tightly 
fastened, and the molten metal is forced into it, be- 
coming distributed amongst the moulds and entering into 
the most delicate tracery of the patterns. The metal is in- 
jected through a cylinder attached to one end of the casting 
chamber, in which a piston is fitted, the cylinder being lined 
at each operation with a non-conducting substance, which 
prevents refractory metal becoming chilled, or adhering to 
the cylinder, and at the same time serves as a packing for 
the cylinder, The end of the cylinder next the mould 
chamber is fitted with a clay heading, in which is a gate 
stopped by a movable plug, and opening into the chamber. 
The molten metal having been run into the cylinder the 
piston is screwed up, slowly at first, and afterwards quickly, 
when the plug is forced forward into the chamber, the metal 
following it, and running into the moulds under consider- 
able pressure, which is maintained until such time as the 
metal has set. The process has been in operation at 
Somerville, near Boston, U.S., since the Ist of May, 
1869, where Mr. Smith has produced round as well as flat 
castings, such as ornamental columns He has also cast 
monumental tablets 7 ft. 6 in. high by 3 ft. 6 in. wide, and 
4 in. thick, notably one to the memory of 400 soldiers, 
whose names were all cast on it. At the present time Mr. 
Smith is engaged in perfecting some improvements upon 
the present system by which he will be able to produce 
undercut work. The process is both ingenious and suc- 
cessful, and is capable of a wide renge of application in the 
arts and manufactures. 


NOTES FROM THE NORTH. 

Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market has been 
wonderfully steady during the past week. the price of war- 
rants ranging betwixt 118s. 6d. and 116s. On Monday there 
was a very limited business done from 116s. to 116s. Yes- 
terday the market opened with a strong appearance at 117s., 
but receded during the forenoon to 116s. 3d. ; on afternoon 
’Change there was more desire shown to sell, and business 
was done down to 115s. 3d., closing a little firmer again at 
115s. 6d. The strike of the miners in Cleveland, and the 
agitation amongst the colliers here, which still continue, are 
keeping up anxiety in the Scotch iron trade. The shipments 
are again reported very large, and are causing a continued 
diminution of stock on hand. There is little alteration in 

makers’ prices. 
No.1. No.8. 


s. d. s. d. 
1385 0 118 0 
137 119 0 
135 119 0 
124 118 6 
125 118 0 
125 118 0 
120 117 6 
118 6 
120 0 
119 0 
116 0 
118 0 


118 6 
118 0 








Gartsherrie, at Glasgow 
Coltness - 
Summerlee __,, 
Carnbroe a 
Monkland ,, 
Clyde aa - 
Govan, at Broomielaw 
Langloan a cee 
Calder, at Port Dundas 
Glengarnock, at Ardrossan 
Eglinton ” 
Dalmellington _,, 
Carron, at Grangemouth, select 
Shotts, at Leith ... oa ue ont 
Kinnell, at Bo'ness a 
(The above ali 
Bar iron ... “ oe 
Nail rods ... 
The shipments 


135 
125 
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deliverable alongside.) 
eee on 131. 10s. to 141. 


cs ons ove eee 141. 
fur last week amounted to 17,173 tons as 
against 18,808 tons in the corresponding week last year. It 


is reported that No. 1 iron is accumulating to some extent in 
makers’ hands. This day’s market opened at 115s., and de- 
clined to 114s. 3d., closing firm again at the opening price, 
buyers 116s., sellers 115s, 83d. The market was steady in the 
afternoon, and business was done at 115s. 8d. a month and 
114s. 9d. cash, closing buyers at 114s. 9d., sellers 116s. cash. 





Blochairn Iron Works.—A private circular has been 





issued to-day, stating that these extensive works, which a 
ery tiny oS ma largest of the kind j Soden 
about to become the property of a limited liability com; 4 
Two of the Messrs. Y, the present proprietors, vl 
directors of the new company, and oneof them will be the chair. 
man. The other directors are all well-known gentlemen of 
high commercial standing and practical ability. The works 
are equipped in a substantial, complete, and 
manner, their productive aaa being at the rate of 1599 
tons of finished bars and plates per week, or about 75,000 
tons per annum, while the rolling mills, with some slight 
alterations, may be rendered capable of turning out 90 
tons of manufactured iron per annum. At present the value of 
the output of the entire works is over 1,000,000/. sterlin 
annum. There are four plate mills, all of which are o& 
on Stevenson’s reversing system, and the furnaces are large} 
worked upon the Siemens Thoat-regenerative system. Mom 
Hannay and Sons also own a-colliery, which will become the 
propert of the newcompany. The capital is to be 600 0003,, 
in 12,000 shares of 50/. each, and Messrs. Hannay and Sons 
guarantee that the — for the next five years shall ayer. 
age not less than 10 per cent. per annum. So confident of 
success are the promoters of this new company that it ig 
expected that most of the stock, if not even it all, will be 
Lame A —— at —— iron has a reputation 
especially in Scot , that is not much, if at all, inferior to 
that of the famous Lowmoor iron. ; —- 
The Forth Railway Bridge.—This great railway pro} 
which is the moron | com: - tier of the bridge vf aro 
being erected across the Tay—is in a fair way of bei 
realised. The Bill now before Parliament asking powers for 
the construction of the bridge passed the Select Committee 
of the House of Commons last week with very little opposi- 
tion. Mr. Bouch, the engineer for the bridge, stated that 
the bridge and railway together would cost a million anda 
quarter sterling. The bridge, the undertaking to build 
which is one of the greatest of the kind ever yet attempted 
in this 4 has engaged the attention of the eminent 
engineers, Messrs. George P. Bidder, Hawkshaw, W. H. 
Barlow, and 8. E. Harrison, all of whom have agreed, as to 
its safety and suitability for carrying railway traffic, the 
practicability of its construction, and the sufficiency of the 
estimate. The largest span of the bridge will be 1550 ft., 
and the smaller openings, 130 ft. ; and the proposed height 
of the new bridge is 100 ft. The enormous extent of the 
undertaking may in some measure be appreciated when it is 
remembered that the estimated cost of the Tay Bridge is 
only 217,0007., or less than one-fifth of the cost of the new 
project. The eminent engineers already named jointly 
to report in the comms terms regarding the forth Bridge : 
“ Having been requested to examine and report upon the 
design for the proposed bridge over the Firth of Forth at 
Queensferry, prepared by Mr. Thomas Bouch, we have con- 
sidered it under the following heads: 1. Its safety and 
suitability as a structure for carrying railway traffic; (2) the 
ae of its construction; (3) the sufficiency of the 
estimate. ith regard to the first point, we have carefully 
considered the design and the explanations afforded us by Mr. 
Bouch and Mr. Stewart, and as several important scientific 
— at once presented themselves, we requested Mr. W. 
. Barlow and Professor Pole to investigate them, and 
ticularly the nature and the amount of the strains to whi 
the various ner of the bridge will be subject, not only from 
the effects of passing loads, But also from those of tempera- 
ture, and from storms of wind, in connexion with whi 
subject we have had advantage, through the courtesy of the 
Astronomer Royal, of examining the anemometer records of 
the Greenwich Observatory, and of receiving his explanations 
and remarks upon them. We are satisfied that the brid 
when completed upon the designs, dimensions, and ma' 
submitted to us, will be found amply sufficient not only for 
the safety of the ordinary traffic, but also to meet the strains 
due to extreme gales of wind. 2. As to the practicability of 
construction, the most important point is the sufficiency of 
the foundation and anchorage ; and as to this the informa- 
tion afforded us gives us complete confidence, and having re- 
gard to the varied and powerful means which are now at 
command for the erection of such structures, with the im- 
provements which will no doubt be suggested casing the 
pro; of the work, we believe that the execution 0! this 
bridge, Sere ot unusual magnitude, is quite practicable, 
and capable of being carried out with success by modern skill 


CLEVELAND IRON TRADE FOREMEN’S 
ASSOCIATION. 

Ar a special meeting of the above Association held at the 
Oddfellows’ Hall, on Saturday evening last, Mr. Jeremiah 
re-read the paper lately contributed by him to the Iron and 
Steel Institute on “ The Recent Explosion at the Linthorpe 
Iron Works.” There was a large attendance. In the course 
of the paper Mr. Head had again called attention to the 
boilers connected with blast furnaces were worked in this 
district, and had especially pointed out that the bottom plates 
were continually to be found subjected to an ry wed 
undue strain. This warning was slaguiasly ontenet by - 
occurrence of another explosion two days after at the Thorna rf 
Iron Works, attended with loss of life. After readin a 
paper Mr. Head in review the discussion of t 
subject by the members of the Iron and Steel Institute, 
wherein the best authorities agreed with him as to the -_ 
but entertained various opinions as to the proper oe J: 
The tendency of the ?*-.ussion by the members of the en 
men’s Association was very similar. Mr. Wood said a 
Messrs. Gilkes, Wilson, Pease, and Co. had determined ' 
once to make extensive ony - = oo Songer boiler oe ves 
Dutton spoke of the extreme difficulty of prevent 
makers om drifting and other objectionable | grec vari - 
President, Mr. Oubridge, pro a vote of thanks rt wea 
Head, and wished other employers of labour ig 
his example and assist at their meetings. Mr. “ae 
manager of the Linthorpe Iron Works, seconded, 
vote was carried unanimously. 
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NOTES FROM SOUTH YORKSHIRE. 
- a 
‘ Mini A wee n 
aly Raraage Ago A of the Midland itute 
of Mining Engineers was held last week at the Queen's 
Hotel, Leeds, under the presidency of Mr. W. P. Maddison 
Chairman 


of the Institute. There was a fairly attend- 
ance of members from Bradford, Barnsley, Sheffield, Wake- 
field, Leeds, &c. Discussion was first resumed on Mr. 
Warburton’s paper, lately read, on “ Blown-out Shots.” 
Several gentlemen having expressed opinions thereon, Mr. 
Warburton replied, it being understood in terminating the 

‘scussion that further important experiments will be made. 
Mr. Maddison afterwards ‘read a r on “ Raising Water 
from Mines under Low Levels,” which occupied half an hour 
in delivery, and was rewarded by a vote of thanks being 
accorded to its author. The paper will be printed. 

heffield Engineering Trades.—An agitation has 
= = ee osm Ny ae ker in the various branches 

the engineering trades at Sheffield for higher wages, and a 
revision of the overtime scale, as well as a diminution of 
working time. On Saturday afternoon last a well-attended 
meeting of the men was held in the Burngreave Hall for the 

of fixing a definite demand to be presented to the 
employers. Some of those present were of opinion that their 
wages had not increased in anything like the same rate as 
provisions, and that an advance was abselutely necessary. 
A cireular will be issued this week. 

Colliery Strikes in South Yorkshire.—The strike at the 
Holmes Colliery, near Sheffield, has terminated. The men 
who are out at Earl Fitzwilliam’s Low Stubbin pit are still 
idle, but have expressed regret at their hasty conduct. 
Four hundred men are out “on strike” at the Wombwell 
Main Colliery. 

Parkgate Iron Company's Annual Report.—The report to 
be nted at the ninth ordinary general meeting of the 
P te Iron Company (Limited), Rotherham, on May 80th 
states that the works and machinery have been maintained 
in an efficient state. The newly erected blast furnaces have 
been found to work satisfactorily and are of advantage to the 
company. The old furnaces and the a at the Holmes 
being worn out the directors state that they are having them 
replaced. A dividend of 15/. per share, free of income tax, 
is recomimended, in addition to which 5500/. is carried to the 
reserve fund. The profit made during the year was 53,0661. 


Engineering Operations in the District.— New offices and 
additions to the steel works of Messrs. William Turner and 
Company, Caledonian Works, Charlotte-street, Sheffield, 
are being made. The Sheffield Water Works Company are 
laying a 12-in. and 9-in. main along Norfolk-street, Union- 
street, and other thoroughfares. At the Hoyland Silkstone 
Colliery the sinking operations which have for some time 
been going on have resulted in the Swallow Wood coal being 
reached. It is a 2ft. 9in. seam, and is of a soft bright 

uality, suited for house purposes. The construction of the 

ld and Attercliffe tramways is being proceeded with 
on the Attercliffe main road. At Lundhill colliery an ad- 
ditional shaft has just been sunk to be used chiefly for the 
men ascending from and descending to work. The Midland 
Railway Company is about to erect new station buildings at 
oo in the level of the bridge at the Dodworth Silk- 
stone Colliery, near Barnsley, a new shaft has been sunk, and 
alarge number of coke ovens have just been e at the 
tame pit by Mr. Bustard, of Barnsley. Sinkings are going 
on at Wat Barnsley, and Holmes. It is stated that new 
works on an extensive scale are shortly to be erected 
by 8 Sheffield firm at or near Dronfield, North Derbyshire. 


Important New Colliery in South Yorkshire. — The 
cote a and richly endowed South Yorksbire 
which is already pretty effectively honeyecombed 
y in all directions, is being further pierced at 
eye -Dearne, at which place the Wath-upon-Dearne 
Main Colliery Company is at present engaged in sinking. 
There will be three shafts, a drawing shaft and an upcast (or 
Ventilating) sha‘t, each 290 yards in depth to the ley 
bed, and a pumping shaft to a depth of 90 yards. The area 
of the coal secured & this company is about 1600 acres, and 
the colliery itself, hen in full operation, will be Jarger than 
any individual pit in the district, or, indeed in England. The 
toal (Barnsley thick seam) lies at an approximate depth of 
thout 800 yards, and its average thickness is 8 ft.6in. All 
the three shafts will be lined with bricks from top to bottom, 
be drawing and ventilating shafts being each 16 ft. in 
and the pumping shaft 10 ft. pe This last has 
y attained a depth of 16 yards, the water bei 
by a large hand pump. The drawing an eye 
are situate contiguous to each other and close to 
the south side of the Midland Railway Company’s line. A 
tial engine bed of stone and bricks is being composed 
ae shaft heads, and a 90 horse power engine will be 
ixed there as soon as possible so as to be made available for 
tinking purposes. An engine of similar power will be fixed 
the winding machinery. The coal estate lies on the 
north side of the railway and’ extends for two miles as far as 
Village of Bolton. The pit is well situate for convenience 
way transport, being also within half a mile of the 
» Sheffield, and Lincolnshire Railway Company’s 
and not more than a quarter of a mile from the Wath 
of the Midland. Sidings will be laid down from both 
ys to the colliery. A range of stone buildings 90 yards 
length is being erected near the pit’s mouth, consisting 
Offices, underviewer’s house, stables, fitting shops, &c. 
of these an engine of 15 horse power is being. fixed, 
will be made “generally useful” té run lathes, and 
: provender, &c. In a very large-sized boiler-shed, also 
parse of construction, eight cylindrical boilers each 30 ft. 
length will 


oo 


so far 


a5 


lar 


agree 


by 7 ft. in diameter, be placed, jointly served 
chmaey stack 156 ft in height, A good desl af cy io found 


& 
F 


surface, which 


E 


plane will, it is said, be 1} miles in length, and the lateral 
workings 1 mile to the west, and 1} mile to the east, the whole 
when completed and in full going order (about two years 
hence) being calculated to uce 1000 tons of coal per day. 
With one of the thickest seams in the district to work upon, 
and a powerful plant, the company should be able to push 
energetically forward when they commence winning coal. 
The sinking contractors are Messrs. Cadman, Froggatt, and 
Lee, of Wombwell, and Mr. Jos. Dyson, of Reeuneeeh, is the 
engineer. The engines and boilers, &c., will be supplied by 
well-known makers in South Yorkshire district. 





THE EAST RIVER BRIDGE, NEW YORK. 


(Continued from page 296.) 
The Launch. : 

Ir was concluded to limit the pressure of the caisson 
during the launch to 2] tons per square foot of launching 
surface. This uired seven ways in all, two under the 
edges and five under the frames. The total launching weight 
was 3000 tons, comprising 111,000 cubic feet of timber, and 
250 tons of iron. 

The launch was arranged sideways, that is, with the long 
face of 168 by 14ft. 6in. high towards the water. The 
groundways were laid at an angle of lin. per foot, the 
caisson standing 50 ft. back from the end of the ways. In 
order to buoy up the forward end of the structure, as it 
entered the water, and thus prevent its entire immersion, a 
temporary water-tight compartment was put in, one-third of 
the whole width. It sot its purpose admirably. A full 
complement of wheelbarrows, crabs, winches, and other tools, 
were likewise placed within for future use. 

The groundways consisted of two timbers 11 in. square, 
bolted together sideways. They were grooved like the 
guide of a planer, the upper launching way fitting them 
0 ta only the outer ways were provided with 
ribands. 

The great danger to be apprehended in launching so large 
@ mass On seven ways, consisted in the liability of one end 
going faster than the other, and thus wedging the caisson 
fast on the ways. This was obviated by the Y-shaped groove 
of the groundway, and_ placing the ribands on the inside of 
the outer ways. In order to gain an accelerating speed, the 
ways were laid crowning to the extent of 18in. Thelaunch- 
ing ways also extended 10 ft. back of the caisson and were 
—— with shores resting against its sides. It was 

esirable that the rear edge of the caisson should leave the 
ends of the ground ways simultaneously, and not stick fast on 
one, a thing likely to occur, unless prevented by the above 
arrangement. 

On the 19th of March, 1870, the launch took place. It was 
a success in every respect ; as soon as the last block was split 
out the caisson began to move. The impetus it had acquired 
in the first part of its course proved sufficient to overcome 
the immense resistance offered by the water. The air caught 
inside of the air-chamber, assisted materially in buoying up 
during the Jaunch. Neither the battering rams provided to 
start her, nor the checks to hold her back, were needed. The 
deck was not submerged, neither was the wave of translation 
in front very large. 

An air “a and boiler had been set up. on deck before 
launching. These were at once put in motion, and in a few 
hours the water was all displaced from the air-chamber, the 
air blowing out at one corner, thus proving a satisfactory 
state of tightness, 

When the air was afterwards allowed to mage entirely, 

the top of the caisson settled down within 17in. of the 
water, which happened to agree with previous calculation. 
When inflated, the caisson remained quite level, owing 
to the balancing power of the heavy timber sides of the air- 
chamber. 
The whole of the launching arrangements, as well as the 
responsibility of the entire launch, rested with the builders, 
Messrs. Webb and Bell, who deserve the greatest praise for 
the successful manner in which they carried out so novel a 
work. They accomplished the result by simple common- 
sense arrangements; no money was wasted upon elaborate 
precautions or fancied contingencies. 


Preparing the Site of the Foundation. 

It had been estimated that the same length of time would 
be required to prepare the bed for the caisson as to build it, 
but owing to some unforeseen difficulties, possession of the 
ground was not obtained until January 1st, 1870 

The winter had hitherto been mild and continued so, much 
to our advantage. 

The preparation of the site consisted in establishing a rec- 
tangular basin, open towards the water side, surrounded on 
three sides by a wall of sheet piling with the bottom levelled 
off to a uniform depth of 18 ft. below high water. This point 
was determined upon becausé one portion of the bottom was 
already as deep, and the caisson required that much water to 
come in at all stages of the tide. 

The dismantling of this space—the ferr te Sewing a 
hundred piles, tearing out 350 ft. of fender sheathing, re- 
moving the same amount of heavy cribbing filled with stone, 
and dredging off the loose material on top, required in all 
about one month. 

The dredging was performed by the Osgood dredge, and 
the piles drawn by a crane-boat. One-half of the pier sepa- 
rating the Fulton Ferry slip from our inclosure was also re- 
moved without interfering with the ferry. 

All the timber and piles taken out were found to be in- 
fested with thousands of sea worms ; their ravages, however, 
were found to be confined to the space between low water 
and the mud line. A pile which was 16in. diameter below 
the mud, perfectly sound and free from worms, would be 
found eaten away toa thin stem of 3in. just above; all 
timber, moreover, being affected alike. 
This experience shows the necessity of 


oing below the 
tiver bed with the timber foundation, pol 


also proves its 





the contractors are ou account by 
pit engine 


bricks on the spot for all purposes. 


Dredging and Blasting. 

_ Inall there were 10,700 yards taken out—the bulk of it 
in the course of a month—comprising the filling in and sur- 
face mud. A line of soundings then taken showed 8000 
yards yet to be removed before the level of 18 {t. was reached. 

The character of this material was next to solid rock, as 
none of the could make the slightest impression on 
it; neither the nor the powerful grapnel of Morris 
and Cummings. All the old harbour charts indicated this 
oe to be a reef of rocks or boulders, subsequently covered 

y filling from the shore. 
Under these circumstance, recourse was necessarily had to 


powder. Surface pam | was not resorted to because the 
locality forbade the use of heavy charges, which are essential 
for success. A surface charge of less 800 lb. would have 
been of no effect at all. 


It was determined to make holes in the bottom of 4 or 5 ft. 
in depth, by means of a 6-in. iron pile, driven in and then 
withdrawn. Into these holes a canister containing 20 Ib. 
of powder was inserted by a diver, the pile-driver was then 
withdrawn, and the charge exploded by electricity. The 
result was, a small crater and the loosening of the contiguous 
boulders. Three such wr were used, 22 ft. long, and shod 
with iron at point and head. 

Two pile-drivers were coupled together for this work, and 
a double gang of labourers employed day and night, under 
charge of Captain Scott. A week’s practice reduced the 
matter to a system, and developed the kind of canister to be 
used, the exploders and the battery. From the ordinary tin 
canister we passed to lapwelded tubes, cut in lengths of 2 {t., 
and plugged at each end. They proved very effective, but 
the supply getting scarce, recourse was had to cast-iron 
shells, with sides } in. thick. These the additional 
advantage of dropping to the bottom of the hole by their own 
weight. The average number of blasts made with one gang 
was thirty-five; the greatest delay, however, was experien 
in withdrawing the iron piles from the ground, which fre- 
quently resisted the united efforts of two sets of triple blocks, 
paw § by two engines. 

The battery used was a small frictional machine, enclosed 
in a light rubber case, and supplied by the Oriental Com- 
pany of Boston, who also furnished the exploders. This 
machine was instantaneous in its effects, never out of order, 
and would set off any number of charges at the same time. 

After a thorough blasting, the Osgood dredge could work 
to advantage fora time. Boulders, too heavy for the dredge, 
were slung under water by divers, and either raised or floated 
under water beyond the enclosure. The whole process was 
expensive but effective. 


Nature of Bottom. 

This driving of iron piles afforded a thorough knowled 
of the entire ground. On the eastern side a few blows would 
force the pile through soft clay to a depth of 40 ft., where it 
was brought up by a hard stratum. In the centre, however, 
there was a broad ridge of hard pan of varying thickness, 
and so hard that frequently one hundred blows of a 1500-lb. 
hammer were required to drive the pile 3 ft. into the material. 
Towards the south side, the clay again disappeared, givin 

lace to large boulders, packed close together, a coarse san 
filling up the s On the water side, all sand or clay was 
washed away, leaving the bare stone. 

As time passed along, all work was confined to the line of 
frames and edges alone, leaving the ridges between to be re- 
moved afterwards from under the caisson. Three-fourths of 
the boulders removed were of trap, with a few of gneiss 
and sandstone. 

No dredge ever built is adapted for such work. Ordinary 
dredge buckets present too much surface for penetration, 
and for similar work should be replaced by a single tooth, so 
made as to plough up the material. This was tried with some 


success. 

The cost of dredging the soft material on top was 60 cents 

r yard; but of the hard material below, including blasting, 

.62 dols. per yard. One thousand one hundred and seventy- 

three blasts were fired, consuming 18,000 ]b. of powder. 

While the dredging gutguantok, the enclosure p ded 
an outer row of piles was first driven, and anchored back 
with timber, to resist the pressure of a bank of 22 ft. ; within 
this line a row of sheet piling was placed, space being 
allowed to tow in the caisson. 


Machinery. ' 
During April, six air-compressing machines were placed 
on their foundations and satisfactorily tested. They were 
manufactured by the Burleigh Rock Drill Company of 
Fitchburgh, Mass. Each engine is 20 horse power, and drives 
two single acting air cylinders of 14in stroke, and din. 
diameter. Every engine has its own boiler, and they are 
all so connected that the stoppage of no one boiler or engine 
will affect the rest. an ‘ 
A large condensing vessel serves to precipitate the mois- 
ture in the compressed air, and deliver dry air into the cais- 
son. The compreseed air is cooled in the air pumps them- 
sélves, by the injection of a fine spray of water into the 
cylinder, with every stroke of the pump. : 
A 10-in. main, 160 ft. in length, leads the air underground 
to the caisson, where its branches, and two rubber hose of 
6in. diameter, lead the air to the supply shafts, and thus 
into the caisson. Self-acting clack valves prevent escape of 
air in case of accident to the hose, which, however, had all 
been tested to a pressure of 60 lb. : 
The double steam engines were set up on the land side to 
operate the dredge buckets in the watershafts, and two 
engines at each end of the caisson for operating the stone 
setting machinery. 





(To be continued.) 








Ciayron’s Peat Macuinery.—In our heading to the en- 
graving of Messrs. Clayton's peat machine, which appeared 
in our Jast number, the same was described as peat compress- 
ing machinery, whereas it should have been peat condensing 
machinery, as Messrs. Clayton se the pressing of 





entire safety in that position. . 


peat, their apparatus serving to ense it. 
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CONSTRUCTED BY MR. FRIEDRICH WANNIECK, ENGINEER, BRUNN. 
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. FRIEDRICH WANNIECK, ENGINEER, BRUNN. 
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100 TON FLOATING DERRICK. 
USED ON THE NEW YORK DOCK IMPROVEMENT WORKS, 


Constructed at the Delameter Iron. Works, New York, under the direction of M* I. Newton, Assistant Engineer, Department of Dock 














FAI 














eran ir! ng 














= 
oe 
“ 





























ral 
~ 














» 


~ 


ia 


Nay 

















Rerzs #56789 45 
























































a ES _ a eS 

















Vincent Brooks Day£ Sen Jah 





See Sie See ae Bae be weet Boe tee eet Be 








Max 30, 1873.] 


ENGINEERING, 


383 





AGENTS FOR “ENGINEERING,” 


sugstsR : John Heywood, 143, Deansgate. 
: William Love. 
Lemoine, 15, Quai Malaquais, Paris. 
+ P. Bailly, 49, Rue du Pont Neuf, Brussels. 
Sratzs: Van Nostrand, 23, Murray-st., New York. 
and Co., 72, Broadway, New York. 
gers, 47, Nassau-street, New York. 

f Brentano, 33, Union-square, New York. 
‘4, N. Kellogg arid Co., 63, South Canal-street, Chicago. 

ma: Lehmann and Wenzel, Kirntnerstrasse. 

: At all Post-Offices in the Empire. 

pzia: Alphons Dirr. 
uum: Messrs. A. Asher and Co., 11, Unter den Linden. 
a: G. C. Hay and Co. 


isements cannot be received for insertion in the current 
jater than 5 P.M.on Thursday. The charge for advertise- 
is three shillings for the first four lines or under, and eight- 
for each additional line. 
of ENGINEERING to annual subscribers receiving 
spi post is 17. 8s. 2d. perannum. If credit be taken, the 
pee is 28, 6d. extra, the a being payable in advance. 
“Ail accounts payable tothe publisher, Mr. CHARLES GILBERT, 37, 
i-street, Cheques crossed “Union Bank,” Charing Cross 
ch. Post Office Orders to be made payable at King-street, 
Garden, W.C. 
for Publication and Advertisements, No 37, Bedford- 
Strand, W.C. 


WOR: 


1 N. 


‘ 








> 


) mronerRING is registered for transmission abroad. 


Raapine CASks.—Reading Cases for containing twenty-six 
u of ENGINEERING have now been prepared, and may be 
ofthe publisher or of any news agent. Price 5s.each. 








| NOTICE TO AMERICAN SUBSCRIBEBRS. 
consequence of the great increase in our American con- 
) pevion, we have found it necessary to establish a branch 
) office in the United States. Communications may in future 
addressed to Mz. Gzorcr Epwarp Haropine, C.E., 
‘of 52, Broadway, New York, who is our accredited re- 

: lative. 

answer to numerous inquiries, Mz. CHARLES GILBERT 
to state that Subscribers in the United States can be 
ied with “ ENGINEERING” from this office, post 
r the sum of 11. 14s. 8d. ($8.52, gold) per annum, 
4 le in advance. Subscriptions for this Journal (de- 
post free) will also be received by Mn. Harvine, 
the New York office above mentioned, at the rate of 
§9.30 present currency. 


CONTENTS. 








Future Shipping Legislation 
The Brazilian Submarine Cable.. 384 
he House of Commons Signal 
Light 
Conversazione of the Institution 
ot Civil Engineers 
The Vienna Exhibition 385 
Reinbardt's Fire Engine ......+. 386 
The Vienna Water Works ++ 387 
The Vienna Exhibition 383 
The “ Pop" Safety Valve 
Scaffolding at the Vienna Exhi- 
n bition 
tl ++e» 380 || Foreign and Colonial Notes 
Iron Trade Foreme: Cove Ways at the Vienna 
Exhibition 
South Yorkshire .... 38 


wr 1 |] American Society of Civil En- 
J River Bridge, New York 351 | gineers 391 











3 

fe publish with the present number a Two-page Plate of 

We 100-Ton Floating Derrick, used on the New York 

» Dock Improvement Works ( for description see page 871), 

me G0 a Two-page Plate of Wannieck and Képpner's 
ing Corliss Engine at the Vienna Exhibition, for 

‘Weription of which see page 375. 


NA UNIVERSAL EXuHIBITION.—We beg to announce 
Wat to facilitate communication with Exhibitors we 
“Mave established a Special Office for this Journal at 
"Prater, 129, Vienna. This office is situated close to 
| the Western Entrance of the Exhibition. 

Journal is now on Sale at the General Library 
| Gnd at the Bookstalls in the Exhibition. 


‘ENGINEERING. 


FRIDAY, MAY 30, 1873. 




















2 E SHIPPING LEGISLATION. 
| WHEN we last dwelt upon this subject a couple 
eks ago in an article, which received warm 
“omiums in the House of Commons, we indicated 
ection in which the inquiries of the Royal 
ion will gr mye A tend, and in which we 
hereafter look for permanent and effective 
tion on the vexed 


~; 
uestion of the mercantile 
aru We showed that to determine merely 
: <a | ship trading to our ports is seaworthy 

a portion of a much larger and more 
tem of a Pinger already accepted 
y nearly half the ships in this country. 
8 showed that Lloyd’s could easily extend 

System of classification over the remaining 
our merchant ships so as to obtain the parti- 

of their build and condition, and preserve a 

of their history, of all the damage and de- 

ation they may suffer and the extent to which 


Se 


33 | almost a dead silence with regard to it. 





repairs have been effected. By this means, prac- 
tically, no inconvenience could arise to the ship- 
owner, or hindrance to trade, because a man would 
know that within certain periods his ship must be 
examined, and if he is desirous of acting fairly by 
those who sail his ships he must, to satisfy himself, 
have her examined occasionally, and he would take 
care to arrange for the surveyor to overhaul her 
just when the cargo is all out of her to avoid delay, 
as is now done with the 10,400 ships classed at 
Lloyd’s. Such work, however, can never be done 
smoothly and efficiently, if the surveyor merely 
— the ship mi in the docks by haphazard without 

nowing any of her antecedents. He must have 
within his reach the reports of the particulars of 
work done to her in consequence of accidents and 
decay, and these may have been executed in some 
other - in quite a different part of the country, 
or perhaps abroad. Consequently, there must be 
a central office in London, directing and controlling 
the staff of surveyors at the different ports in the 
country. The question then arises whether that 
office should be a Government office, or whether it 
should be under the immediate rule of a represen- 
tative committee of underwriters, shipowners, and 
merchants holding powers from the Government 
like the Metropolitan Board of Works, Stationers’ 
Hall, and many others. 

We stated our belief, and some of the grounds 
for forming it, that under the direction of a repre- 
sentative committee like Lloyd’s this work could be 
carried out more efficiently, more cheaply, and with 
less delay and annoyance than it could be by a 
Government department. A writer in the West- 
minster Review thought differently, and advocated 
the taking over by the Government of the Register 
Societies with their leases, staff, &c., but then he 
was probably not aware at the time that quite three- 
fourths of the work of those societies is quite 
beyond the province of a Government office, and 
springs from the requirements of trade in ships 
quite additional to their seaworthiness, and that the 
insuring of the latter quality becomes easy to them 
only by reason of the full data and information 
concerning the vessels they derive for other pur- 
poses, 

At the time we urged our views on this matter, 
Mr. Plimsoll’s Bill had not been brought forward 
for the second reading. It has since been talked 
out, but not without its being made clear that, had 
a division taken place it would have gone through 
in spite of the Government. There is for the time 
A para- 
graph, occasionally, announcing an enthusiastic 
meeting or a subscription of some hundreds of 
pounds by miners in aid of Mr. Plimsoll, is all we 
hear ; but they are significant, and show that a great 
movement is going on in the large towns of the 
North which will yet make itself felt. Mr. Plim- 
soll, it is well known, will not leave a stone un- 
turned, and since his Bill can, as we showed in our 
former articles be made practicable in Committee, 
we shall not be surprised to hear any day that his 
influence with the masses has enabled him to bring 
the Government to terms. Any objection by them, 
on the ground usually alleged in their behalf, that 
it is inexpedient to legislate during the sitting of 
the Royal Commission, is manifestly impossible, in 
view of the fact that Mr. Chichester Fortescue in- 
troduced into the House of Commons, and read a 
first time a ‘‘ Merchant Shipping Amendment Act,” 
on the night previous to Mr. Plimsoll’s Bill being 
brought forward for second reading. In the event 
of legislation this Session there can be little doubt 
that the bulk of the work entailed would fall upon 
Lloyd’s, and would test their powers severely, 
owing to the suddenness with which so much would 
be thrown on their hands. 

Should, however, Mr. Plimsoll be entirely de- 
feated this Session with regard to his Bill, much 
good will yet have been done by his exertions, and 
although the Government will incur a ben rg Mee 
sponsibility, and, in the event of next winter being 
a disastrous one to shipping, much odium, yet we 
have the satisfaction of knowing that in the mean 
time the tendency of events must be in the direction 
to make legislation of the kind we anticipate more 
easy and natural. The Board of Trade must and 
will no doubt show itself more active and vigilant 
in the hunting down of badly repaired and unsea- 
worthy ships, and will prevent as many as they can 
discover from proceeding to sea. It then becomes 
a difficult question for the owners to decide whether 
they shall be broken up or made seaworthy, and in 
this the Board of Trade can take no part. The 


owner himself may know nothing about the con- 
struction of a ship, and will probably place himself 
in the hands of Lloyd’s professional staff of sur- 
veyors to see his vessel made seaworthy, or to 
advise him whether she is worth it or not. In this 
way we may fairly expect the shipping of the 
country will be greatly improved, although of 
course not so speedily as by the direct action of Mr. 
Plimsoll’s Bill. - It will depend much upon the 
activity of the Board of Trade, and they are be- 
ginning to show signs of a desire to recover some of 
the ground they have lost. 

_ With prompt and decisive action on their part, 
in hunting up and arresting the progress of ships 
which go on in a neglected state from year to year 
until they become positively unseaworthy, they will 
do an essential service to respectable shipowners, 
and in the course of a couple of years, or by the 
time the Royal Commission has completed its 
labours, we may fairly expect to see the unclassed 
shipping of the country reduced from one-half to a 
very small fraction, and the granting of powers to 
a “4 sys body of the shipping community 
will be merely a recognition by Parliament of a de 
Sacto state of things. 

There is, however, not the same grounds for ho 
that, in the absence of Mr. Plimsoll’s Bill, the 
same state of improvement will go on in the loading 
of ships as we may expect in the matter of surveys 
and repairs. And it is difficult to see any way by 
which such improvement can be brought about, 
because of the enormous difficulties which that part 
of the subject presents when left to the separate 
action of individuals without a sound basis to start 
from, and in the absence of discretionary power 
being vested in some impartial body having an in- 
timate knowledge of the loading of ships. Fear of 
exposure may, for a little time, check some of the 
most reckless practices, but we have little hope that 
a healthy state of loading will prevail at some of 
our ports until a maximum load-line has been en- 
forced by Parliament, subject only to being relaxed 
on certain occasions upon special application from 
the owner. Mr. Plimsoll’s Bill, however, is not 
dead yet, and until it has been disposed of, it is im- 
possible to ignore it in discussions on this subject. 

Before leaving this subject for the present we 
will reply to a letter which appears in another 
column on the view taken by us of the capability of 
the Board of Trade to deal with the provisions of 
Mr. Plimsoll’s Bill. It is not easy to reconcile the 
statements of our corrrespondent that ‘‘ there has 
not been any work to do that could have employed 
such men as would make such a nucleus” (for 
carrying out those provisions) with other parts of 
his letter which say there is not only a nucleus, 
but more than a nucleus at Liverpool, and nuclei at 
many other ports, although he says Parliament has 
not yet granted powers for their formation. But 
these inconsistencies aside, let us see what it is 
that forms the grounds of his objections to our 
article. 

He says there are shipwright surveyors belonging 
to the Board of Trade, that recent transfers have 
been made to the Board of Surveyors from other 
departments, and that three gentlemen connected in 
some way with the Board of Trade at Liverpool 
are thought worthy of our correspondent’s confi- 
dence and testimony. 

In the oe he contends that engineers are 
ous qualified than shipbuilders to survey an iron 
vessel. 

On the first point we need only say that the ex- 
istence of shipwright surveyors to the Board of 
Trade, and of the recent transfers, have not escaped 
our notice, and have been freely discussed in our 
columns within the past few weeks. In reviewing 
the case of the Parga, in an article on the 25th of 
April last, we drew attention to their existence, and 
to the fact that several of them condemned that 
ship, which was afterwards proved to be seaworthy, 
thereby involving a cost to the country of many 
hundreds of pounds. And the surveyors employed 
in that case could doubtless obtain certificates of 
competency, and make a fair show of professional 
knowledge. 

On the remaining point, viz., the relative com- 
petence of engineers and shipbuilders to survey an 
iron ship, it is surely unnecessary for us to say that 
we can have no prejudice against engineers in 
favour of shipwrights. We believe that an engineer 
well trained in the theory and practice of his pro- 
fession, can accomplish anything in mechanical 
construction provided he has devoted sufficient time 





to the problem before him to understand 
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thoroughly what he has to do, This question of 
iron shipbuilding was at one time a bone of con- 
tention between engineers and naval architects, 
but now the men of weight and reflection in both 
professions are pretty well agreed as to the bearings 
of the case. 

On board of an iron ship, a wooden shipbuilder 
who has had no experienée and study of iron ship- 
building is equally helpless with an engineer who 
has not had a special training and given his mind 
to naval architecture. One knows the requirements 
of a ship’s structure, and is ignorant of the proper- 
ties of iron to meet them; the other knows the 
properties of the material, but is ignorant of the re- 
quirements of a ship. 

A shipbuilder in the present day to be worthy of 
the name must understand equally the properties of 
wood, iron, and steel, and be able to mould them 
properly to his use by having devoted his mind to 
the study of the laws which govern the straining 
actions brought to bear upon floating structures. In 
the great shipbuilding establishments around our 
coasts they do understand, and it is childish to deny it, 
the properties of iron as well as engineers, although 
they may be ignorant of the properties of steam, 
and of the great principles of the steam engine. 

The grounds on which the Board of Trade is said 
to have decided to dispense with the service of ship- 
builders in the survey of ships is certainly charac- 
teristic. Their shipwright surveyor happens to be 
destitute of the elements of common sense, and 
treats an iron keel as if it was like wood, liable to 
decay and rot; therefore training to build an engine 
is a better qualification than training to build a ship, 
for the purpose of ascertaining the efficiency and 
seaworthiness of a ship! ‘To our minds the state- 
ment of our correspondent conveys not an argu- 
ment against shipbuilders, but is simply a proof of 
the inefficiency of the Board of Trade, and supplies 
one more illustration of the species of ill luck 
which seems to attend that department in their 
appointments, and in their attempts to form a pro- 
fessional staff. 


THE BRAZILIAN SUBMARINE CABLE. 

AN expedition is shortly to start from the Tele- 
graph Construction and Maintenance Company’s 
Works which opens up a new period in submarine 
telegraphy, the actual commencement of a series of 
cables connecting Europe with Southern America. 
Telegraphy across the Atlantic has often been ad- 
vocated by the southern route, but hitherto no at- 
tempt has been made, the shorter and more direct 
route to the United States being up to the present 
time preferred, for many reasons, amongst which 
the known depth of the ocean having had an im- 
portant bearing. 

The rapidly increasing commerce of the several 
states of South America has directed telegraphic 
attention to them for some time past, and the in- 
crease of telegraphic communication internally 
amongst the states has been so great that no surprise 
can be felt when it is found essential for the in- 
creasing commerce of the country that external 
communication was also required. 

The Brazilian Submarine Telegraph Company 
was projected with the object of connecting South 
America with Europe by means of a series of sub- 
marine cables from Lisbon to Madeira, Madeira to 
St. Vincent, and St. Vincent to Pernambuco, a 
total length of nearly 4000 miles. At Lisbon con- 
nexion would be of course made at once with the 
Eastern Submarine Company’s system, and on the 
completion of the Brazilian lines messages would 
be at once transmitted at Lisbon for England, and 
for the far East. 

The lengths of the several sections are as 
follows : 








Sections. 
Lisbon to Madeira... 
Madeira to St. Vincent 
St. Vincent to Pernambuco ... 


knots. 
653 


1260 
1953 


Total ove eos, + C888 
The core for this cable is made in two sizes, one 
for the sections Lisbon to St. Vincent, and a larger 
core for the longer length between St. Vincent and 
Pernambuco, the former — 120 1b. of copper 
(resistance= 11.03 ohms at 75° Fahr.), covered with 
175 lb. of gutta-percha of improved inductive 
capacity, prepared according to Mr. Willoughby 
Smith’s system, whilst the latter has a conductor 
of the weight of 255 lb. (resistance=5.2 ohms at 
75° Fabr.), insulated with 340 lb. of Willoughby 


Smith's improved gutta-percha, The two insulated 





cores have, therefore, the respective weights of 
295 lb. and 595 Ib. per nautical mile. 

As in all submarine cables the cores are covered 
with a serving of jute yarn, steeped in a preserva- 
tive mixture, in such quantity as to form a good bed 
forthe outer sheathing, which variesaccording to the 
depth of water and the section for which it is 
intended. In the present company’s cable the types 
are as follows : 


Shore ends 

Intermediate... eco 
Second intermediate ... 
Deep sea... eve eve 


Total 


Shore Ends.—Sheathing of ten B. B. galvanized 
iron wires, No. 00 B.W.G., (diameter .375 in.), 
covered with two servings of jute yarn in opposite 
directions, and three coatings of Clark’s silicated 
bituminous compound, 

Intermediate —Sheathing of ten B. B. galvanised 
homogeneous iron wires of No. 9 B. W. G. (diameter 
.148 in.), and protection of two servings of yarn 
and three of compound. 

Second Intermediate Sheathing of twelve gal- 
vanised homogeneous iron wires No. 9 B. W.G., 
protection as above. 

Deep Sea.—The served cores are protected with 
ten strands of wire and hemp, each strand consist- 
ing of a galvanised best homogeneous iron wire 
.099 in. diameter, covered with five yarns of St. 
Petersburg or Manilla hemp, each strand being 
passed through Clark’s compound. The cable 
completed has a whipping of jute yarn and is passed 
through Clark’s compound. Of the peculiar ad- 
vantages of this whipping we have more than once 
spoken, and no deep sea cable of the Atlantic type 
y ar and steel) should ever be manufactured 
without this addition. 

The following gives the lengths of the several 
types for the different sections : 


Lisbon to Madeira. 


Shore ends ... 
Intermediate dais 
Second intermediate 
Deep sea ... eve 
Madeira to St. Vincent. 

Shore ends... ie “a es a 
Intermediate eco 
2nd - aés eve ose 
Deep sea ... ose ove eve 

St. Vincent to Pernambuco. 
Shore ends... eee ak a pat 
Intermediate - oes ose 


19 
60 
1874 
— 1953 


Total 8866 


The first section is entirely complete, and is 
in course of shipment. The intention being to lay 
it during the present summer, the remaining sections 
are in course of manufacture, and will be ready by 
next spring, so that next year will see the comple- 
tion of this company’s cable. 

To allow for the increase of traffic consequent 
on their extensions, the Eastern Company are 
having their line from Lisbon to Falmouth dupli- 
oy gg cable is almost complete, and will shortly 
be laid. 

In connexion with the Brazilian Company’s lines, 
it has been determined to lay some cables along the 
South American coast, the Great Western Company, 
which originally came before the public for a cable 
from the d’s End to Bermuda and New York, 
having determined to divert their cable and sub- 
merge it from Bahia in the north to Buenos Ayres, 
touching at Pernambuco and all the x points 
of commercial interest on the coast. Their cable is 
now almost complete, and all the arrangements 
have been made for shipping it on board the new 
telegraph ship ney a in order that these cables 
may be poe ta uring the present year. These 
lines will undoubtedly act as most important feeders 
to the Brazilian Company's line. It will be seen, 
therefore, that South America is now playing an 
important part in submarine telegraphy. 





Naw Zeatanp Rattwars.—The tender of Messrs. Proud- 
foot for the Upper Hutt Railway, Wellington, New Zealand, 
has been rejected as informal. The tender of Mr. M‘Kiddy, 
of Wellington, for 19,9702. has been accepted. The general 
government has accepted Messrs. Brogden’s tender for the 
portion of the iand Waitaki Railway from Oamaru 
to Moeraki. The amount of the tender is 134,000/. 





THE HOUSE OF COMMONS Signa, 
LIGHT. 


GRAMME’s magneto-electric machine has 
for several months before the public, and the effects 
obtained have been of such a nature as to confirm 
our statement that, scientifically and practically. it 
is one of the great inventions of the age, " a 
previous number,* we described a series of experi- 
ments at which, in company with other members of 
the press, we had the pleasure of assisting, (yr 
impression, after seeing these, and examining the 
apparatus in detail, was that, for electric light, it is 
fully equal to any of the machines in actual’ use: 
whilst, on the other hand, it has several character. 
istic features which must eventually make it a com. 
mercial success. What we have already seen of the 
Gramme machine, makes us look forward with 
sanguine anticipations to the large one now in 
course of construction in the engineering works of 
Messrs. Whieldon and Cooke, for we are not a 
little curious to know how it will deal with one or 
two electro-chemical problems. In the mean time 
Mr. Werdermann, the patentee, has not shrunk 
from entering the competitive lists, though under 
certain disadvantages which we shall presently 
notice ; and accordingly, the public have been able 
every night the House has been in session, to judge 
for themselves of the constancy and brilliancy of 
this new light. 

The essential requisite for the production of 
electric light is that the machine evolve a current 
of considerable quantity and tension, for experiment 
proves that the most effective arrangement for illu- 
minating purposes is neither quantity nor tension 
alone, but a combination of both, which may be 
easily obtained by paying due attention to the 
gauge and length of the wire, the connexion of the 
bobbins, and the speed with which they are driven, 
In the present case, the velocity need not exceed a 
maximum of 350 revolutions per minute. 

Such a moderate rate obviates the great incon- 
veniences caused in other machines by the over- 
heating of the armatures. ‘This is the great draw- © 
back in Ladd’s and Wilde’s apparatus, which in. 
other respects are admirable pieces of workman. 
ship and skill. Practically this advantage appeurs 
to us to be of as much importance as the distin- 
guishing feature of the Gramme itself, viz., the 
absolute continuity of the current and its uni- 
formity of direction. This development of heat 
causes not only mechanical inconveniences, but 
also, by raising the temperature of the conductors, 
it increases the resistance, and thus diminishes the 
strength of the current. Now the heat developed 
in the Gramme machine becomes perceptible only 
when the work to be done is not proportional to 
the current generated. But as the electro-motive 
force varies with the rapidity of rotation, it is 
evident that the latter may be regulated to suit the 
requirements of the case. By attending to this, 
little or no heat may appear in the coils, and a very 
large fraction of the power expended may be 
converted into useful work. On Monday night, 
when through the invitation of Colonel Stuart- 
Wortley—so well known by what he has done for 
the advancement of photographic science—we had 
the opportunity of examining the apparatus on 
the Clock Tower, the speed of rotation was only 
300 revolutions per minute. The machine is 
fitted up in the engine-room under the Peers 
lobby; the interpolar wires are bracketted to 
the walls from which they are insulated by 

ing through the interspace formed by two 
V-shaped pieces of ebonite. ‘The wires are not 
covered, insulation from the air being deemed un- 
necessary. They are carried from the engine- 
room to the lantern of the tower, a distance of 
900 ft. ; consequently three times that of the Fore- 
land and the greatest distance, we believe, the 
terminals of any electric-light generator have as yet 
been carried, The gauge used is the 000 B. W. G,, 
or .495 of an inch in diameter. The intensity of the 
light on Monday evening was equal to 8000 candles. 
Very dark glasses were required to look at the 
lantern even from a considerable distance. The 
beam as it shot through the air reminded one of bow 
lustrous silvery appearance of the tail of the — 
of 1858 when in perihelion. At the places illumin r 
by the beam, objects could be seen, and books . 
letters read with as much ease as in solar light, 
allowance being made for the mellowness of the yrs 
and the brilliant argent colour of the other.“ = 


* April 26th. 


been now 
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Trafalgar-square, @ very black shadow of the pillar 
was cast we the National Gallery ; at the Duke of 
York's column, a very pleasing effect was produced 
by the sharp and well-defined shadows cast by the 
trees and their foliage. At these two places, we en- 
deavoured to realise the difference between the 
dectric light and that emitted also from the Clock 
Tower by the 300 gas burners of Mr. Wigham, en- 
by the most elaborate optical aids; and we 
mast say that the contrast was indeed very striking, 
afew minutes having elapsed before we were able 
to discover the path of the beam projected by the 
r, In the immediate vicinity of the Houses, 
Mr. Wigham’s light is very soft and pleasing to the 
eye; but at a distance, by no means considerable, it 
issearcely visible. Perhaps the proximity of the 
electric light may contribate to diminish its splen- 
dour; if so, the results are all the more in favour 
of the new machine. From time to time we noticed 
g want of steadiness in the light; and on examining 
the cause we found it to be owing to the action of 
the wind on the voltaic are—the door of the appa- 
ratus being left open for the inspection of visitors. 
The momentary extinction which we also noticed 
two or three times may have been occasioned by 
impurities in the carbons, or by a want of proper 
compensation in the mechanism of the regulator, 
which causes a variation in the distance of the in- 
candescent points, and thus produces a fluctuation 
in the intensity of the light. The regulators used 
are of Serrin’s construction. It is only just, how- 
ever, to say that the present arrangement is merely 
temporary ; and we may look forward to still more 
beautiful and striking results if the superior advan- 
tages of the electric light succeed in obtaining its 
adoption by the Chief Commissioner of the .Board 
of Works as the signal light of the House of Com- 
mons. 

The optical apparatus used is on the catadioptric, 
or as it is sometimes called, the holophotal system. 
It was constructed by Chance Brothers and Co., 
Birmingham, and is 21 in. in diameter ; the emergent 
rays form a parallel pencil lighting up a space sub- 
tending at the eye of the observer an angle of about 
15 degrees. This angle of illumination can of 
course be increased by varying the focus and aug- 
menting the size of the holophote, and the effect of 
the light may be greatly enhanced by an extended 
application of the same system. 

The carbon points are 8 in. long and jin. in 
thickness. They last for about 4 or 5 hours, and 
then require to be replaced. This occasions an 
interruption in the light, which is of very short 
duration. We might even say that it is scarcely 
noticeable, The simple and ingenious contrivance 
by which this as well as the movements in alti- 
tude and azimuth is effected, was devised by Mr. 
Conrad W. Cooke ; a description and illustration of 
them will appear in our next number. 

The experiment of Monday night was in every 
tespect a success ; and we are glad to say so, espe- 
tally for the sake of Mr, Werdermann, the gentle- 
man to whose industry and enterprise we are in- 
debted for the introduction of the Gramme machine 
into this country, as also for that of Mr. Cooke, to 
vhose skill, as an electrician, the technical part of 
the a i 

pparatus is due. 





THE CONVERSAZIONE OF THE INSTI- 
TUTION OF CIVIL ENGINEERS. 
ANOTHER of those brilliant réunions which have 
Recally characterised the presidentship of Mr. 
wksley, took place last ‘Tuesday evening, when 
the President of the Institute and Mrs. Hawksley 
teceived a large number of visitors at the Inter-. 
tational Exhibition. This is the second occasion 
won which the conversazione of the Institute has 
u held in the Exhibition building, the arrange- 
ments being similar to those at the previous gather- 
mg. The guests, after passing through the West 
cod House, and up the grand staircase, which 
te mate ney decorated with flowers and ferns, con- 
poe by the Royal Horticultural Society, were 
eived by Mr. and Mrs. Hawksley in the west 
ure gallery, where the collection of British and 
paintings were seen to advantage. In this 
~ “ty were distributed several exhibits of en- 
er interest which had been selected from the 
atiic Inventions Court, as well as other objects 
Foe y lent for the occasion. In the central room 
ot ro gt gallery was stationed the string band 
yal Artillery, an excellent selection of 





served in the two Pergolahs on the terrace, in con- 
nexion with the gallery. Descending the south- 
west staircase, the visitors entered the lower west 
gallery, where the machinery was shown in motion, 
and it was curious to note the phases of interest 
taken by the guests in the various manufactures car- 
ried on. There was certainly great variety in the 
operations performed, and perhaps not less variety 
than contrast. For instance, the first thing that 
met the eye was the quiet process of silk reeling 
from the cocoon, whilst near at hand the noisy 
pounding of mustard mills was going on. Then 
came the manufacture of chocolate, comfits, and 
lozenges side by side with that of aerated waters. 
Tilghman’s unique process of engraving glass by 
the sand blast, hardly consorted with the manufac- 
ture of macaroni and marmalade, which was going 
on close by. Neither was there much in common 
between the delicately-arranged Coventry ribbon 
loom of Mr. Stevens and its elegant products, and 
the fine Beaumont rock drill which was boring into 
granite at the rate of 6in, per minute. But how- 
ever incongruous the items may appear, the /out 
ensemble was very interesting, and the results highly 
Kay The hospitality of the President was 
shown in this department also, refreshments being 
served in the arcade attached to the machinery gal- 
lery, and ia the Vienna Bier Garten in the Exhi- 
bition grounds. 

Of the specimens of heavy steel goods, and the 
examples of recent scientific inventions and new 
discoveries selected from the Inventions Court, it is 
not our present purpose to speak, at any length, as 
they either have been, or will be, described by us 
in our articles upon the Exhibition. We shall con- 
fine ourselves mainly to those objects which were 
contributed for the occasion, and which were inte- 
resting without being numerous. Amongst the 
heavy steel exhibits were the bent steel carriage 
axle and carriage tyre of Mr. F. W. Webb, the cast- 
steel locomotive crosshead of Mr. W. Adams, speci- 
mens of the Whitworth compressed steel, the tests 
of lining tube for Armstrong guns of Messrs. 
Vickers, and the crude materials used in, and the 
steel made by, the Bessemer and the Siemens- 
Martin processes. In railway plant models there 
were the continuous railway crossing, and a set of 
switches for doing away with facing points at junc- 
tions, of Mr. Price Williams, whilst electric-tele- 
graphy was represented by the block system of Mr. 
W. H. Preece, and that of Messrs, Carr and Bar- 
low. The interest of the collection was enhanced 
by models of the Danks rotary puddling furnace, 
and the Siemens furnace for the production of iron 
and steel by the direct process. Amongst the 
special exhibits were a model of Mr. Bessemer’s 
apparatus for obtaining correct aim in firing guns 
at sea, and another of Mr. Grantham’s steam-moved 
tramway car, which was described by us eight weeks 
since. Messrs..Bailey and Co,, of Manchester, 
sent.a. model of Mr. W. H. Bailey’s steam tele- 
graph, the model being worked by compressed air. 

é€ application of the principle is chiefly intended 
for ships and lighthouses, and in practice large steam 
whistles are used, and, by means of the Morse alpha- 
bet, interpreted by.an operator working a handle, 
messages may be sent. by day or night with equal 
facility, ‘sound being substituted for sight. With 
an equilibrium valve arrangement, a pianoforte 
touch suffices for working a whistle—or rather a 
roarer, as it would then be—24in. in diameter. By 
means of Swan’s patent, automatic stereotyped words 
could be rendered, the drum being driven by an 
engine of small power. Considerable interest was 
evinced in Ashcroft’s ‘‘ pop” safety valve, which 
was also exhibited by Messrs. Bailey, the inventor 
being present to explain its peculiarities. The dis- 
tinguishing features of this valve are the use of 
nickel bronze in the valve seat, a high lift, and large 
discharge area, This efficient boiler appendage wi 
be found described and illustrated by us at page 386 
of our present number, Mr. Crampton contributed 
some samples of steel and iron produced by means 
of his powd e Messrs. Clayton, 
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luced from colza oil. 


Outside the building the visitors were entertained 
by the performances of Messrs. A. M. Perkins and 
Son’s light traction engine, which proved very suc- 
cessful in its rapid evolutions, 
we propose shortly to illustrate and describe. 

oo much praise cannot be given to the execu- 
tive for the successful manner in which all the 
arrangements were carried out. Mr. Forrest, the 
untiring secretary, performed his part of the work in 
his usual felicitous manner, providing a compre- 
hensive catalogue and programme, and otherwise 
attending to the many little details which so con- 
duce to a pleasant evening. Nor did a number of 
the members of the Institute hesitate to place their 
services at the disposal of the President for the 
benefit of his guests, the machinery and engineering 
exhibits being, in many cases, explained by the 
gentlemen: Messrs. E. A. Cowper, G. Fuller, 
Shelley, Imray, A. Tylor, W. Anderson, A. Carp- 
mael, W. E. Rich, Bramwell, B. W. Farey, Hens- 
man, and D. Thomson, and Dr, Pole. Whatever 
may be said in a professional point of view against 
the assembling of the President’s guests in the 
galleries of the International Exhibition instead of 
in the house of the Institute, there can be no doubt 
that the gathering on Tuesday evening was worthy 
of princes, and was, in fact, one in which princes 
and other distinguished personages took a part 
The gatherings in Great George-street saw the 
collecting of a nuinber of models of new inventions, 
which really, for the past three years, have been 
absorbed by the Inventions Court at South Kensing- 
ton, which itself this year has suffered by reason of 
the Vienna Exhibition. This renders it more diffi- 
cult of course to form a collection at the house of the 
Institute. Besides, it is pleasant, at least, for the 
members to unbend themselves for once from matters 
professional and recreate in the atmosphere of 
matters social, That every one present on Tuesday 
evening did this, and thoroughly enjoyed themselves, 
no one can doubt, and thus we may congratulate Mr. 
and Mrs. Hawksley on the complete success of their 
magnificent evening party. 





THE VIENNA EXHIBITION. 
THE SWISS CATALOGUE. 


To the excellent catalogue issued by the British 
Commission before the opening of the Exhibition, 
and the tardy production of the yery imperfect 
Austrian official Tist, there has now to be added a 
third, namely, the catalogue of the Swiss section 
which is now on sale, ‘This catalogue is somewhat 
smaller than the English one, and it is arranged in 
a different manner, The first sixty pages contain a 
full, geographical, geological, and statistical account 
of the Swiss Confederation, with a short descrip- 
tion of the country; the areas of its rivers and 
lakes; its climate, mineral springs, the area and 
opulation of the republic, arranged according to 
its cantons; its religion and languages; the chief 
branches of its industry ; and even statistics of its 
marriages and death, followed by a census of its 
animals, taken on April 21, 1866. e come next to 
a chapter on the constitution of Switzerland, 


the parishes, the churches, and the expenditure of 
the country in 1868, that is, five years before the 
present time, and which have been so eventful in 
European history and industry. Then follow notes 
on railways, navigation, postal and telegraph duties, 
weight, coins, commerce, saving and insurance 
banks, agriculture, mountain farming, mining, in- 
dustry and benevolent societies, all of which — to 
swell the size of the catalogue. Passing lightly 
over the defect that all these statistics are quite 
out of date, and, therefore, only curious, not useful, 
we gladly point out that the catalogue proper leaves 


ill | little to be desired. ‘This list shows that there are 


now altogether 1004 exhibitors in this section (with 
the temporary exhibits, consisting chiefly of cheese, 
1034). ‘The names of the exhibitors are printed in 
large type on good thin paper, and the numbering is 
arranged in a manner very pleasant to the eye. e 
exhibitors are arranged in groups, and if the same 
name appears under different headings reference 
numbers are given. To each name is attached a 
short description of the exhibit, of the extent, and 
often of the | 

market for his productions, &c. Ref g, for ex- 
ample, to Group XIII., machines and rolling stock 
for roads and railways, we find, under the name of 
Sulzer Brothers, a short description of their steam 
engine, and we learn at once the principal dimensions 





his little engine. 


whence we learn all about the Bund, the cantons, - 


ocation of the exhibitor’s works, of the _ 
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FIRE ENGINE AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR. J. H. REINHARDT, ENGINEER, WURZBURG. 


of the engines and boilers they have made, and | 


the dates of their construction. Only good illustra- 
tions are wanting to complete the catalogue, in 
which each important exhibit has been dealt with as 
the one we have mentioned. At the end of the 
catalogue are three maps, one giving the situation of 
the Swiss exhibits in relation to the whole Exhibi- 
tion, the other showing the Swiss exhibitsin the In- 
dustrial Hall and the garden courts, and the third 
representing the Swiss department of the Ma- 
chinery Hall. We may mention that this catalogue 
is sold at the book and newspaper stalls in the Ex. 
hibition for one gulden and thirty kreuzer. 





REINHARDT’S FIRE ENGINE. 

Amonosr the numerous exhibits of fire engines at the 
Vienna Exhibition those by Mr. J. R. Reinhardt, of Wirz. 
burg, represent some of the best types made on the Continent. 
In a previous number (see ante page 301) we published 
engravings and descriptions of one of Mr. Reinhardt’s fire 
engines, with full details of his peculiar arrangement of 
pumps. We now illustrate the second, but smaller, type 
of this exhibitor’s machines, and, as the pumps are ar- 
ranged on the same principle as those already published, 
and the illustration makes all further description unne- 
cessary, we need only add that the diameter of the pump 
cylinder is 33 in., the stroke 7j in., and that eight men are 
required for working the engine. In concluding our notice 
on Mr. Reinhardt's fire engines, we should state that, with 
the slight improvement pointed out in our former article, 
they would be amongst the best we have seen on the Con- 
tinent; the various parts are very handily arranged, and 
nothing can be said against the workmanship or materials. 








Lieutixe Rattway CaRRiaexs.—A limited liability com- 
pany, which was organised some time since, under the title 
of the Railway and General Light Improvement Company, 
appear to be introducing with success the patents acquired 
by them from Messrs. Tandy and Dryden, especially for the 

urpose of lighting railway carriages. The lamp which 

rms aig oy the patent is ingenious, and apparently 
successful. wick is fed by two small pipes from a reser- 
voir either above or below, and two other tubes, in commu- 
nication with the atmosphere, deliver at the point of com- 
bustion, a sufficient quantity of air, so that no chimney is 
required. If, again, the lamp should be upset, the paraflin 
flows out of a small reservoir below the wick, and, closing the 
air passages, extinguishes the light. 
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ASHCROFT’S “POP” SAFETY VALVE. 


(For Description, see Page 389.) 
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reserving a more complete description until we pub- 
lish the detailed drawings of the work. 

At a distance of 58.8 English miles from Vienna, 
and towards the south-west, there are two abun- 
dant springs, the Kaiserbrunnen and the Stixer- 
stein, the former in the grounds belonging to the 
Emperor, and the latter in a district owned by 
Count Hoyos Sprinzenstein. These two springs, 
which yield practically an unlimited supply of water, 
were presented by the owners to the municipal 
authorities of Vienna, and it was decided to carry 
the waters thence through an aqueduct over the 
whole distance, to the city, The works for the water 
supply of Vienna are thus divided into two distinct 
parts, the aqueduct from the springs to the city, 
and the canalisation for the distribution of the 
water. The whole of these works, however, have 
been carried out by Mr. Antonio Gabrielli, well 
known, as we have already stated, by his connexion 
with the Chatham Decgucd Extension Works, 
whilst, on the part of the town authorities, the 
chief engineers, MM. Junker and Mihatch, were 
intrusted with superintending the execution. 

The quantities of water upon which the calcula- 
tion of the daily supply of Vienna has been baged, 
are as follows: 

cubic feet. 
Summer supply for one million of in- 
habitants eee eee ove ove 
With a reserve of 


2,793,574 
899,082 


3,193,656 


Total 


In the winter, when the street watering 
i quantities are ... 


1,795,869 
899,082 


is not required, the 
With a reserve of 


Total 2,194,951 


These quantities of water are supplied by the 
two springs mentioned above, and the water of the 
Kaiserbrunnen has a temperature of about 43 deg. 
Fahr., whilst that of the Stixenstein is 47 deg. 
Fahr. The Kaiserbrunnen, as will be seen from 
the section published on the preceding page, is 
1146 ft. English, and the Stixenstein spring 161 
Klafter, or 966 ft. above datum taken at the water 
level of the Donau Canal on the Ferdinand’s Bridge 
in Vienna. The gradients of the aqueduct vary 
according to the locality, from 1 in 40 to 1 in 2300, 
and the waters from the Kaiserbrunnen require 
nearly 24 hours, and those from the Stixenstein 
spring 21 hours to reach Vienna. The aqueduct, 
as already stated, is 58.8 miles long, and has been 
cut through rocks, and carried over valleys, in 
many places necessitating heavy and interesting 
engineering works. The whole length of the 
aqueduct is divided into six sections, which, how- 
ever, were constructed simultaneously. The first 
of these sections extends from the Kaiserbrunnen 
to Ternitz, passing over Reichenau, Payerbach, 
Ghoggnitz, Stuppach, and Pottschach. The largest 
sangal on this length is that near Hirschwang ; it 
is 10,200 ft. (1700 Klafter) long, and was attacked 
at twenty-two different points. Four years was 
estimated asthe time for its construction, but the 
contractor, Mr. Gabrielli, completed it in two years. 
This really surprising result was obtained only 
through the assistance granted by the Emperor 
of Austria to the contractor, and who m= ave 
at his service a force of 350 sappers and miners, 
by whom work was carried on unremittingly 
during the whole zones, under the superinten- 
dance of Mr. Gabrielli’s able engineers, Sir Thomas 
Raikes Thompson and Mr. Francis Heath, who 
completed this heavy work with perfect success. 
The next section is from the Stixenstein spring to 
Weikersdorf. The aqueduct traverses the Schloss- 
berg in a tunnel 1218 ft. long, and passes on the 
right-hand bank of Siering to the junction with the 
aqueduct from the Kaiserbrunnen, and thence to 
Ternitz, where a regulating apparatus is fixed in 
order to discharge a portion of the water if the 
eupply is too large. The third section extends from 

eikersdorf to Matzendorf, and passes over the 
heights of the Steinfeld along Brunn, Fischau, and 
the Raketendérfel. On this part there are two 
tunnels—one 930 ft. long, and the other on a curve 
1140 ft. long. Section four is that from Matzendorf 
to Baden ; it crosses a valley at Leobersdorf, and 

through the Véslauer Berg in a tunnel 2400 ft. 
ae. Soe ollowing length is that from Baden to 
Médling on which we find the large aqueduct over 
the valley near Baden, ——s of 43 arches, 
pen spans from 30 ft. to 48 ft., and in height 
from $0 ft. to 72ft. This viaduct is carried through 
& populous district, and crosses several small rivers, 





The last section of the aqueduct is from Médling 
to Rosenhiigel ; this passes the valley near Modling 
by seven arches, each 54 ft. span, and about 
84 ft. high, and at Liesing with a large viaduct 
of seven arches of 30 ft. span, thirty-five arches 
of 42 ft. span each, and one arch of 60 ft. span; 
this viaduct is the largest of the whole work, and 
is a magnificent structure. As illustrations of 
most of these works will shortly be published, 
we need only refer now to the more striking 
features. Before reaching Rosenhill two viaducts 
were required, one over the valley near Mauer with 
twelve arches, each of 39 ft. span, and one of 51 ft. 
span; the other viaduct at Speising with seven 
arches of 30 ft. span each. Thesé are the main 
works of the aqueduct which carries the waters to 
Rosenhiigel, where a small distributing reservoir of 
52,000 cubic feet capacity has been made ; this re- 
servoir is 277 ft. above the datum of the Donau 
Canal at the Ferdinand’s Bridge. ‘The gradients of 
the aqueduct are, as stated above, dependent upon 
the nature of the ground ; where, however, a mode- 
rate fall had to be distributed over a long distance ; 
a sudden break in the level of from 5 to 8 ft. has 
been introduced in order to accelerate the flow of 
the water. The section of the waterway is rect- 
angular with an arched top, with the exception of 
some short lengths, where an oval-shaped section 
with a flat invert arch at the bottom has been 
adopted. The waterway, the width and height of 
which varies according to the gradient from 5 ft. 
8 in. by 6 ft. to 2 ft. 9in. by 4 ft., is built nearly 
over the whole length, either in brick or ashlar 
masonry, and in cases only where the conduit had 
to be cut through hard rocks, as for example at 
Hirschwang, the brickwork lining has been omitted. 
The inner facing, however, of the entire waterway, 
whether built in brick or ashlar, or cut through the 
rock, is rendered with Portland cement and sand, 
the surface of which has been rubbed as smooth as 
marble, so that the current of the water meets with 
the least possible resistance. In order to protect 
the water from the influence of low temperatures, 
the level is in all cases at least 6 ft. below the 
surface, and where the waterway had to be carried 
on the same level as the ground, an artificial cover- 
ing has been provided. 

The reservoir at Rosenhiigel, mentioned above, 
distributes the water between the two main reser- 
voirs for the supply of Vienna; these reservoirs, 
which are connected with Rosenhiigel, one by 33 in., 
the other by 36in. pipes, are situated south and 
north of the city, the former at a place called “ Auf 
der Schmelz,” the latter at the ‘‘ Wiener Berg ;” 
both these reservoirs are situated 250 ft. above the 
Donau canal. The capacity of the former is 
235,000 cubic feet, that of the latter 155,000 cubic 
feet. ‘The reservoirs are built of brick, and arched, 
and each of them consist of two independent cham- 
bers, and provided with separate inlet and discharge 
mains, together with overflow pipes, and means for 
cleansing. It may be mentioned here that these two 
reservoirs are so constructed, that they may be en- 
larged at any future time. Water meters for mea- 
suring the quantity of water admitted into the 
reservoirs are provided, and the overflow is dis- 
charged into the Liesingbach and the Wienfluss. 
Mains are carried from these two reservoirs to the 
fortifications or octroi-lines of Vienna (die Linien 
Wiens), whence the branch pipes pass into the town. 
The main pipes outside the ‘‘lines” of Vienna are 
30 in., 33 in., and 36 in. diameter, a total length of 
80,430ft. Within the lines the main pipes have 
diameters from 15 in. to 26in., and the distributing 
pipes from 3in. to 12in. The total lengths of all 
the pipes within the boundaries of the town of 
Vienna is about 725,000 ft., or nearly 137.5 miles, 
All these pipes are laid 6 ft. below the surface of 
the und, and thousands of hydrants are distri- 
buted over the town for watering the streets, and 
for a plentiful supply in case of Where river 
———— were necessary, cast-iron pipes were placed 
in the bed of the stream, but wrought iron is em- 
ployed where the mains cross upon bridges. In 
other cases, two 24-in. pipes are used, covered with 
composition to protect the water from the action of 
frost. The highest point to which the water has to 
be raised is 90 ft. above datum, and as the reservoirs 
are 250 ft. above that point, ample pressure is avail- 
able for the supply of the water to the roofs of any 
house in Vienna without the aid of = . 

As already stated, the water workshave carried 
out at the expense of the municipal 
Vienna by Mr, Antonio Gabrielli, ‘The works, which 
represent a value of 2,000,000, were commenced 


authorities of | offices 


in | foreign 





1870, and four years were allowed for their execution, 
Mr. Gabrielli, however, after a short experience 
found that it would be impossible to carry out his 
contract if he had to be dependent on the supply of 
Austrian labourers, as the only real labourers jn 
the empire are the Bohemians. The great pro- 
sperity of Vienna during the last few years, the 
rapid growth of the town, the starting of almost 
numberless building societies and companies, and 
last, but not least, the building for the t Vienna 
Exhibition had absorbed all useful hands, and de. 
eisive steps were necessary if the terms of the con- 
tract were to be kept. Mr. Gabrielli accordingly 
brought 14,000 Italian workmen to Vienna, and 
their steadiness and application formed a striking 
contrast to the national characteristics of the 
Austrian labourers. During the execution of the 
works no trouble was caused by these foreign work- 
men, not a single case of drunkenness occurred, and 
when the works were stopped during the winter 
months, many workmen had saved four or five 
hundred gulden which they carried to their homes. 
It may be mentioned, moreover, that a large num- 
ber of these Italian workmen have settled upon the 
scene of their labours, and will form a useful and 
industrious colony in the vicinity of Vienna. With 
such help and such excellent arrangements, Mr. 
Gabrielli was enabled, not only to go on with the 
works uninterruptedly, but to complete the whole 
water supply in three instead of in four years. In 
consequence of this anticipation of the terms of the 
contract, the municipal authorities have presented 
him in recognition of his services, and in the name 
of Vienna, with a premium of 1,000,000 gulden, 
nearly 90,000/. sterling. 


THE VIENNA EXHIBITION. 
Visnwa, May 26, 1873. 

WE are now in the beginning of the fourth week 
of May, and the great exhibition is assuming its 
true character with a wonderful rapidity; all that 
seemed on the days preceding and succeeding the 
official opening a bewildering chaos, is developing 
into magnificent displays of the world’s industries 
and artistic productions, If the means of access to 
the main buildings advanced as fast towards com- 
pletion as the exhibits themselves, the present 
shortcomings in the wonderful collection in the 
Prater would now be readily overlooked. Up to 
the present time a too well grounded disappoint- 
ment prevails at the comparatively insignificant 
influx of visitors to Vienna, and fears are every- 
where expressed, that so far as a commercial 
success is concerned the undertaking will be a dis- 
astrous one. As the state of the Exhibition has, 
however, wonderfully improved during the last 
week, and especially since the opening of the fine 
arts collection by the Emperor on the 15th of this 
month, and as it is only reasonable to suppose that 
fine weather will sooner or later occur, there is 
reason to hope that a stream of foreign and native 
visitors will set in ere long. Last Thursday— 
Ascension Day, and a great festival at Vienna— 
seemed to mark the beginning of a better time, for 
the Exhibition was crowded by the population, 
which on such occasions even a wet day cannot keep 
within doors, and it was satisfactory to watch the 
shower of small coins which poured for hours into 
the large money-boxes at the turntables of the 
entrances. Every one who has seen and experien 
the vigour and activity of almost all the commissions, 
and the good faith and willingness of the large number 
of exhibitors, must certainly wish that the Vienns 
Exhibition might be a success, and that the results 
derived from it at) be adequate to the expenses 
and exertions n 

The pone front of the Industry” Palace 
are now in order, and the large fountains are play- 
ing daily, but only with moderately high jets Ti 
building at the left of the ground is of course su®, 
and will always be, occupied by the various a 
of the general management, but the office for ial 
sale of the journals which have received offi i 
sanction to enter the building is now being remov' 
to the pavilion specially erected for the Lio a 
next to the pavilion of the jury. bln yeoman 
here that this journal is on sale both in the genér, 
library, and at all the book-stalls within aa 
buildings, ENcnkERING having of course been 

ised as the most i 

sale for the benefit of bitors. 


located, a 
opened since the. 18th of. 
and home papers 
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gindied for an mene | fee Rn ame Seana (five 
farthings)- The Rotunda—the great cent or- 
tion “4% Industry Palace, is still incomplete, 
ough what remains to be done is comparatively 
hittle All the packing cases are now removed ; the 
passages are free, and covered with matting, and 
all the show cases are arranged—even the 
es vestibule, belonging to Germany, is no 
longer impassable to visitors, who have now free 
gecess thence to the Machinery Hall. The two 
wings to the west and east of the Rotunda, and 
containing the industrial and — “5 of the 

‘ous nations may- now be regarded to be com- 
a sed offering no further obstacles to a free 
and convenient circulation. 

The various buildings between the Industry 
Palace and the Machinery Hall will be complete 
when this article appears in print, but not so the 

unds around these buildings, which are still 
covered with empty packing cases and railway 
tmcks. ‘The eastern and western Agricultural 
Halls—the former belonging chiefly to Austria, 
Germany, and Russia, and the latter to England, 
France, Switzerland, and - few ae — of 

jmportance—are entirely arranged, and contain 
— Easetion of machines, about which we need 

+ speak here. The same remark applies to the 
porta pavilions for German and Austrian industry 
and arts, complete reports of which will shortly 

r in this journal. 
TP efore passing to the Machinery Hall we may 
devote afew lines in noticing the exhibits of the 
Austrian Admiralty, and the adjacent lighthouse, 
which attracted special attention a few days since 
by the sounding the large fog horn upon its 
summit. 

The pavilion of the Austrian Admiralty was 
formally opened by the Emperor on the 21st of this 
month, and contains some very interesting exhibits, 
amongst which should principally be mentioned the 
acellent maps of the Adriatic Sea, published by 
the Austrian Government; a completely fitted up 
prs ke — hg ad mes = — 
executed models, to a large scale, of the casemate- 
thip Erzherzog Albrecht, and of the corvette 
Frundsberg, and of all the ships which have been 
huilt for the Austrian Government by the Navale 
Adriatico. 

The royal and imperial marine administration at 
Trieste, exhibits here a large collection of meteoro- 
logical instruments, whilst most prominent are the 
twenty-three models of the various classes of vessels 
belonging to the Austrian Hungarian mercantile 
mvy. Another, and a very ingenious exhibit, is that 
by the Stabilimento Tecnico Triestino, consisting of 
acollection of half models of all classes of men-of- 
war, from the ancient galley to the powerful armour- 

galley P 

plated vessels of the present day. The back of the 
pavilion, which contains numerous other exhibits, is 
covered by a large fresco representing the full- 
a oo with Friedmann’s ejector 

onnexion with the steam engine. 

The complete lighthouse erected by the Imperial 
Marine Administration of Trieste consists of three 
thief parts: the tower with the lighting apparatus, 
the optical telegraph or semaphore, and the fog horn. 
The light tower is made entirely of iron, and is 
ee upon a pedestal 17} ft. high, whilst the 
tight of the iron tower itself is 40 ft., at which 

distance a platform is fixed, above which rises the 
luntern house, 8 ft. high. This lantern house con- 
a, — glass sepeuniae, with eee 
val » by means of which an ordinary 
White light from | ages placed in the focus of 
the lenses, is made visible over a distance of 17 sea 
in such a manner that a ray of light catches 
the eye of the observer sixty times a minute. 
. +hesemaphore consists of a mast 60 ft. high, turn- 
ing Tound its axis, and carrying at the part project- 
ing Over the terrace of the lighthouse three movable 
ams, painted half black and half white, and at the 
txireme end a signal disc, showing, with the aid of 
min manner of communicating with ships of 
vilised nations. 
fog horn, a source of great amusement to 
sen - made of Logie and represents a 
» 2. tt. long, into which high-pressure steam 
nied, =. & powerful effect We cannot 
; is short notice of the Trieste lighthouse 
- mentioning the dial-plate, the improved 
sat © parabolic reflector, and the electro-mag- 
rotary apparatus, for the production of a 
by Petal electric light, invented and exhibited here 


,olessor Osnaghi, and to be used for the forth- 
coming trials of electric lighting. All these light- 








houses, when executed, are provided with a steam 
engine for the working of the different apparatus 
in the lantern. 

Turning next to the Machinery Hall, we find 
that, remembering what we have already written 
about it in former articles, and that we shall be able 
to lay before our readers detailed descriptions and 
illustrations of all the more important exhibits, we 
have, to-day, little else to say than that this mar- 
vellous collection may now be inspected with the 
greatest ease and convenience, if the visitor takes 
the trouble to uncover for himself the smaller ma- 
chines, which, for the most part, are now wrapped 
up in canvas. France and America are still behind, 
the latter, of course, for reasons explained in a 
former article, and considering these reasons, we 
can only congratulate the American commissioners 
for the great progress made towards completion. 
Some of the most important exhibits of France, for 
instance, those of Schneider of Creusot, amongst 
which is an eight-wheeled coupled locomotive, are 
only now coming in. Belgium has very little left 
to be done, whilst England, Switzerland, Germany, 
and Austria, may be regarded as complete. The 
exhibition of locomotives and carriages at the eastern 
end of the Machinery Hall will be perfect as soon 
as the last of the German locomotives, that of the 
Hannover’sche Maschinenbau Actien-Gesellschaft, 
formerly G. Egestorff, of Linden, near Hanover, is 
in place. The inconvenience of classifying the ex- 
hibits, according to the nationalities, is very con- 
spicuous here ; locomotives are to be found in six 
different places, distributed over the whole length 
of the building, from the eastern end, where the 
Russian engines stand, to the western part, where 
the only English locomotive has ae = its ap- 
pearance, The great variety of textile machines 
are now seen to great advantage, as they are nearly 
all in motion. Sigl’s and Wannieck’s engine in the 
Austrian department, Dingler’s engine, and that by 
the Carlshiitte Hiitte, near Rendsburg, in the Ger- 
man department, Sulzer’s fire engine in the Swiss 
department, Bede’s engine in the Belgian, and Gal- 
loway’s engine in the English department, are run- 
ning. The hammering and fitting, and the moving 
of cranes, has almost entirely ceased in the Ma- 
chinery Hall, and has given place to cleaning and 
— Two of the pumping engines, those by 

ecker, of Cannstadt, and by the Erste Briinner 
Maschinenfabriks Gesellschaft, the former for the 
supply of the fountains, and obtaining steam from 
Tedesco’s boilers, the latter for the supply of the 
Machinery Hall and boilers, and being provided 
with steam from boilers made by the same works, 
are now constantly at work, whilst the third, that 
of Prunier, of Lyon, is still in course of erection. 
The pavilion for German ice and brick-making ma- 
chines is more behind than could be expected. 
Lehmann’s hot-air engine is here at work, and is a 
great centre of attraction. None of these defi- 
ciencies, however, need cause much inconvenience 
to the visitor, as plenty is to be seen and studied ; 
the bad state of the grounds and roads outside the 
buildings, however, is a great and very serious evil, 
their condition in wet weather absolutely preventing 
any one from going between the Industry Palace 
and the Machinery Hall, or into the various de- 
tached pavilions. 








ASHCROFT’S “POP” SAFETY VALVE. 

Ay invention, the practical merits of which have been 
successfully put to the proof in America, is now being in- 
troduced in England by Messrs. J. Bailey and Co., of Sal- 
ford, Manchester. This is Ashcroft’s ‘‘ Pop” safety valve, 
so named from the sound it emits on springing suddenly 
open under the influence of pressure from the steam within 
the boiler. This valve was designed by Mr. Ashcroft with 


the view of equalising the pressure on the valve to that of 
the boiler, so that the exact degree of pressure on the in- 
terior surface of the boiler is really indicated. In ordinary 
valves the pressure decreases as soon as the valve begins to 
open, the escaping steam rendering the pressure on the 


valve surface less than that exerted at the same moment 
on the plates of the boiler. Inthe ‘ pop” valve this is not 
the case, the pressures being equalised. The engraving on 
page 386 is a section of the valve, in which it will be seen 
that the pressure is regulated by a spring, the valve spindle 
working in a bush screwed into the framing above. The 
valve seat and that part of the valve bearing upon it are of 
nickel bronze, which combines the hardness of steel with 
the freedom from oxidation which distinguishes gold, so 
that durability is insured and corrosion prevented. The 
valve seat is so formed as that when the steam has. left the 
ground joint it enters the annular recess in the valve and is 
deflected into another annular recess which surrounds the 
valve seat. The result of this action is that the steam 
obtains a leverage, and the valve acts with thorough effi- 
ciency. The valve may be moved while under pressure to 
test its condition, the handle shown being used for testing 
its blowing off power and for ascertaining that it does not 
stick. The “ pop” valve lifts higher from its seat than any 
other valve, and its discharge is stated to be equal to that 
of five valves of the ordinary construction ; the 7-in. valve 
lifting } in. from its seat. The two circles in the engraving 
form a comparative diagram, showing the area of the com- 
mon valve when open and of the “pop” valve; the size of 
the valve being 8 in. The valve is shown without a dome, 
and it can be locked up without or with that addition, so 
that it cannot be tampered with. The apparatus is very 
simple in construction, and its efficiency is proved by the 
fact that it is in use on more than 4000 locomotives in 
America, and that the Government of that country have 
recently adopted it. It is equally applicable to locomotive, 
marine, and land boilers, and gives promise of very general 
adoption. 


SCAFFOLDING AT THE VIENNA 
EXHIBITION. 

In our number of the 2nd inst., in describing the mode 
of erecting the roof girders of the great central Rotunda at 
the Vienna Exhibition, we described the shifting scaffolds 
used for hoisting the outer ends of these girders. The de- 
mands upon our space prevented us at the time from giving 
more than a small outline sketch (see page 298) of these 
scaffolds, but on page 391 we illustrate them in greater detail. 
The arrangement consists, as will be seen, of a pair of trape- 
zoidal frames placed a short distance apart and well braced 
together. These frames were mounted on the base ring of 
the roof of the Rotunda, the ends projecting outside the ring 
being held down by rope stays, as shown, while to the pro- 
jecting inner ends were attached the pulleys for the hoisting 
gear employed in lifting the girders, 

The frames were prevented from slipping outwards and 
downwards by hooks fixed to them, and arranged to take 
hold of the coping ring, while, as there was no other fixing, 
the frames could be readily shifted round the ring to any 
desired point. The arrangement was a good and simple 
one, and answered its purpuse well. 














FOREIGN AND COLONIAL NOTES. 

Tramways and Water Works at Dunedin (N.Z.)— Messrs. 
O'Neill and Thomas, of Wellington, New Zealand, have 
offered to lay down tramways in th» Province of Otago, pro- 
mising the city authorities 10 per cent. profits, after ing 
7% per cent. to themselves. lhe Dunedin Water Works 
Company has declared a dividend at the rate of 12 per cent. 
per annum. Dunedin would seem, primd facie, to be the 
capitalist’s paradise. 

Luxembourg Iron Minerals.—A convention bas been pro- 
visionally concluded between the Luxembourg Government 
and eight firms and companies, by virtue of which taey will 
receive a concession of 800 acres of mineral lands in consider- 
ation of a payment of 10,0007. per annum. ‘he arrange- 
ment still requires, however, legislative sanction. 


Fairbanks’ Scales.—Mr. Fairbanks, the inventor of the 
scales which bear bis name, commenced business recently at 
St. Johnsbury, Vermont, about thirty years since. The 
establishment now covers ten acres of ground, furnishes em- 
ployment to 600 men, and ‘manufactures upwards of 50,000 
scales annually. The value of the yearly sales of the con- 
cern amounts to 2,000,000 dols. The works have recently 
received a 30,000 dollar order from the Russian Government 
for scales to be used in Russian custom houses, and on 
Russian railways. 

Coal in Manitoba.—A great coal deposit is stated to have 
been discovered in Manitoba. The scene of the discovery lies 
between Peace and Bow rivers. 


Belgian State Railoays.—It appears from a Belgian 
official paper that in the course of 1871 88 locomotives, and 
a corresponding number of tenders, were added to the rolling 
stock of the Belgian State Railways. At the commencement 
of 1872 the mana; mt had 67 new engines in course of 
construction, of which 12 were for passenger trains, 44 for 
goods trains, and 11 for shunting pur No fewer than 
1378 additional goods trucks were placed upon the system 
in 1871. At the close of 1871 the Belgian State lines 
possessed 23,152 vehicles of every description. 


Great Southern of India Railway.—The works on the 
southern extension of this line are bye bpp! yushed on. 
Out of a total estimated quantity of 3,709,095 cubic yards of 
earthwork, 1,691,671 cubic yards han been execu’ at the 
end of the past year. Of 503 small bridges and culverts 50 
had also oe finished. The engineer-in-chief hoped to 
establish telegraphic communication over the whole in 
April, that is, last month. The estimate for this extension, 
, which gives an average cost 
ing rolling stock. 


as now sanctioned, is 880,0007. 
per mile over 2164 miles of 4079/., including 
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COVERED WAYS AT THE VIENNA 
EXHIBITION. 

WE give above views showing portions of the covered 
ways which form a destinctive feature at the Vienna Ex- 
hibition. These covered ways or galleries of communica- 
tion are light timber structures forming roofs which span 
paths 18 ft. 8in. wide; the paths thus covered extending 
from the grand entrance te the open galleries in front of 
the offices which flank the space opposite the entrance, and 
again from the ends of these galleries points near the 
Industry Pa'ace, terminating opposite the ends of the third 
transept from the central Rotunda. The positions and 
course followed by these galleries of communication is 
shown by the general plan which we published with our 
number of January the 3rd last. Other similar galleries 
connect the North-Western railway station with the art 
department and with the Machinery Hall. 

Our illustrations show a portion of one of these galleries 
and also the structure erected at the point where two such 
galleries joint at right angles, and the structural details 
will be readily understood from the various views without 
special explanation. We need only add, therefore, that the 





general effect of these galleries is very good and that they | 


serve a useful purpose, although of course they scarcely 
form an efficient protection from a heavy driving shower. 


COVERED GARDEN COURTS. 

On the opposite page is a transverse section of one of the | 
covered garden courts of the Vienna Exhibition. The 

structure is entirely of timber, and looks extremely well in | 

execution. The area enclosed is 112 ft. 8}in. wide, and | 

230 ft. long, and this space is covered by a central arched | 
roof, 59 ft. 1}in. span, and a side lean-to roof, 26 ft. 94 in. 
wide, which runs around the whole of the area, except in 
one or two cases where the garden court is not entirely 
covered. The clear height of the building in the centre is 
88 ft. 6fin., and as the roof is unobstructed, except by a 
light tie rod to each principal rafter, the effect is extremely 
good. We should suggest, however, that an improvement 
might have been made by doing away with the tie rods and 
resisting the thrust of the arched ribs by external struts 
extending to the columns of the transepts between which the 
roof is situated. The lighting is excellent, and although the 
top lights may be open perhaps to the objection of throwing 
in too great a glare, this isa defect easily remedied by light 
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canvas screens, which are already being added to other 


buildings in the Exhibition. The height to the ness 
of the lean-to roof is 15 ft. 6Zin., and at the junction res 
the main roof, it is 22 ft. if in. It will be seen my 
section that besides the skylight in the main span, ae 
are side windows above the top of the lean-to roof, ands 

art of the latter are also glazed. F 
. One of the French pret a courts is entirely covered in 
this way, another is half covered, and a third is nen wy 
tially roofed in. One American court is also entirely thi 
and one-third the area of an English court ; ee is, 
one of the detached American buildings is construct ae 
this system. Simple and cheap as the design a a 
doubtedly one of the most successful, if not absolutely per 
best mode adopted of covering in the garden erry 
the work reflects great credit on the French contr 
undertook the work. 





Amenicax Locomottvss.—The Baldwia inn 
Works, Philadelphia, are just finishing a number of 
Gate toute alive: They are of the usual style of 
American wood-burning ves. 
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GARDEN COURT AT THE VIENNA EXHIBITION. 











THE VIENNA UNIVERSAL EXHIBITION. 


SCAFFOLDING USED FOR RAISING THE ROOF GIRDERS OF THE ROTUNDA. 
(For Description, see Page 389.) 
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AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


A REGULAR meeting of this Society was held at the rooms in 
York, February 19th, 1873. 
* Secretary presented the following discussion of a 
pupa the Character and Position of Neutral Axes, as pt na 
— Light,” by Louis Nickerson, C.E., of St. Louis, 
Tead <a the Societ y December 18th last. 

Colonel errill: This paper a field for examination, which 
Promises the most useful in a matter of vital interest to 
pea ) laws of strains in materials used in construction. 
habeas Lice to find out these laws brings to mind 
rr! ysicians in ancient times of determining the 

the human body by experiments upon those of the 
animals, the action 


als. In of strains within 
bodies, the method by analogy seems to be the sole 
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one, aided of course, by what is visible on the surface, and de- 
tected after fracture. . 
Farther experiments will probably enable us to decide with 
fair accuracy what is the magnitude of an unknown strain on a 
glass column, by comparison with the observed effects of a known 
strain upon a similar column. 
The proposed strengthening of tubes by external rings at 
intervals is a curious result of the experiments, and, if 
confirmed by practice, a valuable discovery. The whole dis- 
cussion illustrates the interdependence of all branches of 
ysical science, and that no discovery is to be considered use- 
no matter how far it is apparently removed froma practical 
oP MeAlpi The civil engineer has rarely to deal with glass 
: ci eer has rarely to deal wi 
os a aatertal of sheenagh ; still, evidently, it will be affected in 
the same way as any similar material, as cast iron. It is a cha- 
racteristic of this age that every discevery in science is made 
useful to the engineer or contractor. 





Some years ago Professor Airey devised a system of measurin 
the strains in member of a truss, with a model in steel, o: 
which he had exact duplicates. When the model was loaded, a 
member was struck, and the strain upon it measured by the 
load borne by the duplicate when in accord. There we have 
te and here we have light, to aid in solving an important 

roblem. 
. General Ellis: Wertheim, of Paris, invented an instrument 
for the determination of strains and pressures by the colours of 
polarised light. Mr. Nickerson’s examinations are in the right 
direction, and it is hoped he will pursue the matter further. 
What we want to know is the elastic resistance to tension and 
compression in any one substance, and the effect of a weight 
upon a beam of the same substance; then, knowing by experi- 
ment the elastic resistance in both directions of other substances, 
we might reason = the position of the neutral axes of beams 
made therefrom. Writers upon the strength of beams err in 
assuming that equal strains extend and compress the same sub- 
stance equally (thereby locating the neutral axis of horizontal 
strains in the middle of a rectangular beam), also that the 
elastic and ultimate resistances are proportional. How can 
polarised light show a neutral axis in a glass beam supported at 
the ends and — in the middle, instead of a neutral point 
under the weight ? Everywhere in the beam, except at the central 
we there are diagonal strains, which will, as well as the 

orizontal strains, transmit the ev rays. The additional 
element of strength referréd to in the paper is, I think, due to 
the elastic yielding of fibres which, in consequence, slip upon 
each other without a diminution of their ultimate strength. 
Otherwise in a beam under strain the outer fibres would be 
ruptured before the others were le 

A communication from General Smith, chairman of the com- 
mittee appointed (at the annual convention, held in Chicago 
June 5th and 6th last, to urge upon the United States Govern- 
ment the importance of a thorough and complete series of tests 
of American iron and steel, and the great value of formule to 
be deduced from such experiments, was read, stating that in- 
formation is required of what has been done in this direction 
by other Governments, as well as by corporations and individuals 
here and abroad, of new forms employed, and of new processes 
of iron and steel making and their products. 

A paper by General W. Sovy Smith, of Maywood, Illinois, on 
“ Pneumatic Foundations,” was read. 

The first two bridges on pneumatic pile foundations, erected 
in the United States were, one over the Santee River, on the 
North-Eastern Railroad, built in 1865, and the other over the 
Great Pedee River, on the Wilmington, Columbia, and Augusta 
Railroad, built in 1857. 

The air lock used in sinking these piles was invented by 
Alexander Holstrom. It was a cast-iron — 6 ft. in dia- 
meter, and 4ft. high, closed at top and bottom by cast-iron 
plates, through which were manholes seeming, downward for 
entrance, and bull’s-eyes of glass for light. Two goose-neck 
pipes passed through the sides and bottom—one for introduc- 
tion ot air, and the other for the discharge of water, when it 
would not escape through the material underneath the pile. A 
windlass was attached for raising the earth within the pile, all 
of which ‘was removed by hand. There were four air pumps 
set in a single frame of such excellent construction that the 
served for the sinking of their foundations, those of the Third- 
avenue bridge, New York, across Har' River, and of the 
Leavenworth Bridge across the Missouri River, and are now 
being repaired for use for sinking the piles for the Little Rock 
Bridge across the Arkansas River. 

Construction of the pneumatic pile piers for a bridge over 
the Savannah River, on the Charleston and Savannah Railroad, 
was begun in the fall of 1859. The air lock used was 6 ft. in- 
stead of 4 ft. high, and to save weight, the cylinders of wrought 
instead of cast iron. Two defects were soon apparent, one, 
practically no natural light was admitted into the pile through 
the bull’s-eyes in the air lock plates, those in the bottom being 
covered with dirt most of the time; another, the air lock was 
too small to stow the material raised, so that, when discharging 
the same, work in the pile was much delayed. 

To overcome these defects, an air lock was made of less 
diameter than the pile, so that an annular space was left be- 
tween the two, in the plate covering the top of the latter, into 
which buil’s-eyes were introduced. 

Through the side of the air lock was a pipe or trap, inclined 
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at an angle petiole any material put intoit, and ar- 

for closing at either end; the outer end being closed, the 
trap was filled with a the inner end was then closed, the 
compressed air thus cut off from the air lock liberated, and the 
outer end opened, when the material would pass out. By re- 
versing the process, the trap was made ready to receive material 


D. 
a) this modification no artificial light was required during 
the day, and at night it could be reflected into the pile, without 
the inconvenience of candles or lamps burning in a comp! 
atmosphere. : 

No detention occurred from this, or from voiding the material 
raised, and nearly thrice as much work was done in the same 
time as with the Holstrom air lock. 

It was soon found that the sandy material through which 
these piles were sunk could be raised by the escaping com- 

air through a discharge pipe, and delivered outside in a 
continuous stream; for thisthe mouth of a flexible tube fitted 
to the lower end of a fixed pipe, was thrust into the wet sand, 
and moved from place to place as the material disap d. 
The ratio of work done to that with the whole air-lock, which 
before was as 28 to 10, now became as 28 to 1. 

The improvements thus introduced have been generally used 
since by General Smith in sinking foundations by the pneumatic 

For the flexible tube, one iron pipe, sliding into 
another, with a hempen gasket between, has been substituted 
with still better results; thereby seven men have excavated 
6 cubic ig 4 hour, for several hours; by hand, two-thirds 
of a cubic yard per day per man is about the rate. 

The late war interrupted this work, and also prevented con- 
sideration of a plan submitted to the United States Lighthouse 
Board, in 1860, for the erection of a lighthouse on Frying-Pan 
Shoals, or a similar position on the coast—embracing the sink- 
ing of a caisson, from 80 to 50 ft. in diameter, to any required 
depth, less than 100 ft., inside of which a masonry foundation 
of dovetailed stones was to be laid. 

Soon after the war, the plan was adapted to the repairing of 
Weapon Lighthouse, located at the western entrance of 
the Straits of Mackinac, upon a rocky reef 24 miles from shore. 
It is a brick tower, 24 ft. in diameter, 84 ft. high from water 
surface to focal plane, and stands upon a foundation 24 ft. 
square, consisting of crib, filled with concrete and rubble 
masonry. This crib was surrounded by others filled with loose 
stones, all framed her into one pier 100 ft. square. 

At this time the timbers, put in place in 1848, were decaying 
under action of seas, as heavy as any upon the northern lakes, 
and the ice; the utter destruction of the pier was threatened. 

It was p to protect the tower from waves and ice, by 
surrounding it with a strong sea-wall, 66 ft. long, and 48 ft. 
wide on the outside, 8 ft. thick, and semicircular at the ends. 
An annular pneumatic cofferdam of boiler iron was built up in 
place around the tower, large enough to enclose the wall. It 
was provided with two air locks, each having a rectangular trap, 
through which material and workmen passed, and a windlass 
driven by steam. The dam was suspended by chains from 
beams resting upon the woodwork of the old pier, and, with 
For 6 ft. 
below the water surface the crib timbers of pine, 12x 12 in., 
built 5 ayy and strongly drift-bolted with round 1-in. iron 
bolts. to be cut through. The reef then reached was made 
up of boulders varying in size from a hen’s egg to 10 tons 
weight —the large ones, when found under the edge of the caisson, 
were first split with plugs and feathers, or undermined, drawn 
into the caisson, and then split. In some instances where the 
large stones rolled against the dam, and kept it from sinking, 
the dam was allowed to rise, and the atones were rolled inward. 

The dam was sunk to a depth of 12} ft. below the water sur- 
face, and 6 ft. below the foundation of the tower, which, though 
not u rock, as epee when the work was begun, was 
where the boulders (which had lessened in size as the depth in- 
creased) were most perfectly compacted together, and below the 
scouring action of the waves, from which the dam was protected 
by the remaining portion of the cribs. The bottom of the dam 
was then sealed with two layers of the quickest-setting Louisville 
cement, each 6 in. in depth, and set under water, which, when the 
« pressure was reduced, entered through holes left for it in the 
ayers. 

It was found the 12 in. of cement thus laid would not, after 
four days’ setting, resist the paessure of water outside, hence 
the first three courses of masonry, each 2 ft. thick, were laid in 
a compressed atmosphere. The stones were dowelled together 
with iron pins 2} in. in diameter; the end of each pin was 
drilled 1 in. in diameter, 3 in, deep, and sawn, so that when in 
place, and a taper bolt was driven therein, the dowell was per- 
manently galacant. 

When the wall was fiuished the space between it and the tower 
was filled with concrete, and covered with flagging. The coffer- 
dam, which might have been removed for use elsewhere, was 


left pe, 

Work could only be done in the six months beginning with 
May, and frequently it was interrupted by storms. During the 
first season chamber to receive the dam was excavated, the 
eee A was put in place, the dam built, and sunk 4 ft. 
During the second season the sinking was concluded, and seven 
ns peg laid. And during the third season the work 
was entirely finished. An average force of 40 men was em- 
plored: e entire cost, gory new dwelling for the light- 

ouse keeper was less than 200,000 dols. This is the first in- 
stance of the sinking of a pneumatic cofferdam or caisson in this 
country. 

After the completion of this work General Smith, in 1869, 

to put down at Omana, for a bridge across the 
issouri River, the first pneumatic piles sunk west of the Alle- 
ghany Mountains, and to a depth tor than ever before 
reached—8? ft. w the water The material was 
| difficult to penetrate; it consisted of a fine silt, stratified 
with layers of coarse sand and tough blue clay, the latter not 
more than 2 ft. deep, and with a stratum of pebbles or gravel, 
14 ft. to 2 ft. deep, next to the bed rock. 


_ The first pile went down vertically. The second, after sink- 
ing 27 ft., took an i w could not be corrected in 
the next 20ft. oy the various means applied; which although 
vtaeue many other cases have succeeded at a depth 
of 40 to 50 ft. Generally, i 


= 
stones, loaded somewhat in excess of its buoyancy, 


excavate the material under the pile, and, with heavy wooden 
wedges, firmly w up the lowermost edge; then, by letting 
the air escape suddenly, — the atmospheric pressure, 
the weight oft the pile, to bear like a blow. Inthis case the silt 
came in so rapidly as to carry the wedges before it. 

Another cylindrical section was put in _ thus adding 
10 ft. to the length of the pile, making it 16 ft., and with the air- 
lock, 22 ft. above the earth surface. A strong frame of 12 in. X 
12 in. timbers was laid down for a fulcrum; blocks and falls 
were attached to the air lock, and a severe strain was put upon 
the pile. The material was again excavated, and instead of the 
wedges, a strong beam, cut to the segment of a circle, put down. 
The pressure was let off, and the pile descended, but without 
any correction of the inclination, although the timbers of the 

rum were broken. 

A pine strut 8 in. x8 in., 11 ft. long, was set at a slight angle 
—its top against the leaning pile, and its foot against the pile 
already in place—without avail, and at last the cylinder broke 
off 27 ft. below the surface, where there was a “cold shut” in 
the metal. 

With 15 ft. of sand in the cylinder, 45 lb. air pressure to the 
square inch, did not lift the piece broken off; but 27 lb. were 
sufficient after the sand was removed. 

This is the only opportunity he has had to measure approxi- 
mately the friction on a cast-iron pile. The friction per square 
inch of surface in contact, before the sand was removed, was 
oe than 1.77 lb., and after, it was less than 1.39 1b. This 

riction must vary with the depth of material, and is diminished 

when the earth is loosened by the ge of air currents 
through it. The case instanced differs from that of a pile in 
place under a load. An important subject of inquiry is, what 
should be taken as the safe resistance of such a pile, in sand, to 
sinking alone, where no bed rock can be reached, as along the 
lower Mississippi, and on the Gulf Coast, it may be desirable to 
sustain structures upon piles or caissons resting wholly in and 
on sand. The next two piles were put down without great 
difficulty, One at the rate of 10 ft. pe day. Tocause the 
piles to sink, they were loaded by filling the cylinders with 
stones, except a central or well-hole, Frames built 
within the cylinders kept the stones in place. After reaching a 
certain depth, it was necessary to increase the downward pres- 
sure on the pile, by allowing a portion of the compressed air to 
escape, the pile would then sink from 2ft. to 4ft. at a time. 
The top of the bottom cylinder was covered with a cast-iron 
diaphragm, through which there was a manhole, closed by a 
valve opening inward, which, when shut, prevented more sand 
from entering the pile while sinking than would fill the lower 
cylinder, thereby the tendency to “ lurch,” and the disturbance 
of outside material was lessened. 

At this stage of the work, General Smith was succeeded by 
Mr. Theo. E. Sickles, who successfully employed levers in 
forcing the piles down, and corrected the inclination by drillin 
holes through the ‘higher side, at different heights, throug 
which the compressed air escaped, loosened the outside material, 
and thus lessened the friction against the pile. 

General Smith then sank the piers for the railroad bridge across 
the Missouri River, at Leavenworth, Kansas, three in number 
(two in the river, and one on the east bank), upon which, and a 








stone abutment, three spans, each 340 ft. long, were erected. 
This was finished in two years after its commencement. The 
difficulties encountered were similar to those at Omaha. 

The following conclusions are deduced from an experience of 
fourteen years, in sinking pneumatic pile foundations : 

1. The test difficulties to be overcome are, first, in keep- 
ing the pile vertical; for this it should be made to follow the ex- 
cavation, without a reduction of air pressure ; and, secondly, 
in righting the pile when inclined, for this, wedging under the 
bottom, or propping the top on the lowermost side, and drilling 
through the uppermost side, are the best means yet tried. 

2. The “ air-lift” as described is the cheapest and most efficient 
method of removing sand or mud from within a pneumatic pile 
or caisson. 

3. A strong and reliable pier can be alwa: 
piles, their number, diameter, and the thic 
etermined by the conditions of the case. 

4. In cold climates, these piles may be fractured by frost ; to 
prevent which, a filling below the frost line, from 2 to 5 ft. deep 
of asphaltic concrete, is recommended. 

5. Where suitable timber and stone are to be obtained at 
reasonable prices, a single pneumatic caisson can be sunk with 
greater certainty, and at less cost, than a pier of three or more 
pneumatic piles, where it bas to be sunk for a considerable depth 
through a soft material to a hard one. A pier of masonry on 
such a wooden caisson, cellular, with its walls well drift-bolted, 
and its interior carefully filled with concrete or rubble, is the 
cheapest and best bridge foundation yet devised. 

6. Concrete does not “set” well under air pressure; the 
water was let in through a pipe inserted therefor in the cement 
to cover the successive layers as put down, usually, cement 5 ft. 
in depth would seal the pile, the remainder was added in the 
open air. 


built of pneumatic 
ess of metal, being 


Discussion. 

Mr. Martin: The first work he had to do in sinking the 
pneumatic pile piers for a bridge across the Savannah River, on 
the Charleston and Savannah Railroad in 1861, was to straighten 
up a cylinder, which was about 30ft. in the sand, and con- 
siderably inclined. 

The method described by General Smith of excavating under- 
neath the lowermost edge of the pile, wedging it up firmly, and 
then, when severely strained in the right direction by strong 
tackle, causing the pile to go down by suddenly letting the 
pressure off, did not succeed, although the pile descended 2 ft. 
or more. He then excavated under the wer edge as much as 
possible, so that the escaping air through and loosened 
up the material on that side, w up and strained the pipe 
as before, and with a battering ram made of a 12-in. square oak 
timber 12 ft. long, and in the middle suspended from shear 

struck successive blows against the top of the pile. While 
it was descending it was thus quickly brought into position. 

A pneumatic pile is easier kept vertical than ‘straightened 
afterward. In most cases it may be guided in its descent by a 
platform attached to wooden piles driven around it, 

General Smith presented a plan for sinking to any depth 


and | jurious effects of compressed air, which increase with 


6. al 
pneumatic piles and caissons through sand, whereby the exeae, 
tion is made without exposing workmen generally to the in. 


and, below 60 ft., are dangerous, the depth, 

For a pneumatic pile there should be a short section at the 
bottomed, covered with a plate, through which there are a man. 
hole and valve, a supply and one or more discharge pipes, the 
latter made telescopic, and with joints, so that a w, 
standing on the plate may cause the mouth of the pipe to 
traverse the surface to be excavated beneath the pile, 

Thus air, forced into the — — through the supply 

ipe, would escape through the disc ipe, and carry Wi 
te the material Dt be removed. tae 

In a caisson the same principle may be carried out, Men 
need enter the compressed air chamber only to remove an yp. 
usual obstruction. 

Such a method is required in sinking foundations to 
great depths. The greater the depth the more efficient is the 
air lift described. 

Of course this plan cannot be adopted where the material to 
be pga ecey Aow — and ~~ rt an air current, 

rt Cartwright, C.E., of Cleveland, Ohi 
as The Han acture of Pneumatic Piles,” was read. ty Olio, a 

The bridging of the Missouri River was a necessity to the 
railroads connecting the east and west of this country. The 
river is arapid-running turbid stream, with a bed of treach 
shifting material, and a channel which changes at every flood. 

The bridge at Omaha has eleven spans, 250 ft. long, and at 
Leavenworth 8 spans, 340 ft. long—both Posts’ truss upon 
pneumatic ae The manufacture of cylinders for these 
is here described. 

First there was built a brick pit, 47 ft. internal diameter, and 
14 ft. deep, water-tight, with a foundation in the centre for g 
25-ton crane, and four buttresses therefrom, -dividing the pit 
into quarters, each to take two moulds. 

For access to the moulds, and to supply air during casting 
and subsequent cooling, there was a tunnel from ea*h quarter to 
a shaft sunk outside of the pit. Each mould was built of fire- 
brick laid in loam upon a level cast-iron bedplate, and covered 
with another similar plate, the two being firmly bolted together. 
Outside the mould was a casing of sheet iron, a space of a foot 
between the two being filled with spalls, cinder, and moulding 
sand, which ullowed the passage of escaping gases; the remain- 
ing spaces in the pit were also filled with sand. From the 
centres of each bedplate up to the top of the mould wasa 
vertical wrought-iron shaft, upon which the core-barrel centred, 
The inside of the mould was coated, about in. thick, with 
loam, brought to a true surface with a “strike” board, revoly. 
ing the shaft. That the castings might be of uniform section 
under the difference of ferrostatic head; the diameter of the 
mould at the bottom was made +% in. less than at the top. The 
core barrel consisted of six or more staves, or circular segments, 
strengthened by ribs cast on them, and bolted to two circular 
spiders, which were attached to a central hollow shaft, bored to 
receive the shaft fixed in the bedplate of the mould, the whole 
being so arranged that the hollow shaft and spiders could be 
withdrawn together, and the staves left in position, to be after. 
wards removed singly. The barrel was coated with loam; to 
which a small quantity ot chopped hay had been added, no rope 


being used. ; 
When the mould was coated and dried, and the core in place 
it was covered with a plate or trough, coated with loam, and 
well fastened down ; through this were 12 holes 1} in. in dia- 
meter for pouring “sprues,” and 6 elliptical holes about 3tx 
1} in, for “ risers”—the last were about 12 in. high, and 6 ia. 
diameter at top, and were an effectual substitute for a “sink- 
ing head.” A casing was then placed about the covering-plate, 
forming a “ runner” around the whole top of the mould, con- 
nected with a pouring basin, which had two outlets, each 
stopped by a “ straining” gate to retain the slag. _ 

The mould was filled to the top of the risers, the iron enter- 
ing simultaneously at 12 equidistant points, and, as sh 
took place, fresh metal was supplied and “ churned” with coated 
rods. When the iron was ‘‘set,’ the runner casing was taken 
away, the “‘sprues” and “ runners” broken off with a sledge; and 
in rapid succession, the covering plate, and the several parts of 
the core barrel removed, leaving the red-hot section just cast, in 
the inould, and free to shrink uniformly as it rapidly cooled, with- 
out danger to its shape or soundness. In about i4 hours after 
pouring, the section (weighing 9 tons) was taken from the 
mould, which was then freshly coated with loam; the bricks 
were usually hot enough to nearly dry it. As its parts were 
withdrawn, the core barrel was put together, and then coated 
with loam, which was almost dried by the heat retained. The 
barrel was then placed vertically on a car, and run into the core 


oven, which was large enough to receive four. 
The loam was prepared ima loam mill, consisting of # re- 
addition of a little fresh material, repeatedly used. . 
With eight moulds and six core barrels, one and sometimes 
cast, 8} ft. in diameter, 10 ft. long—some 1}in. and the others 
1} in. thick—each with a 4} in. inside flange, 24 in, thick at 
of a brace after the mould was nearly full. The two 
were faced in a lathe at the same time, and then each 
A paper by U. D. Ward, C.E. iving 
« Desorption of Screw Piles for supporting & 16 rae 
P > 2 : : ith a 
The piles were ina le row 12 ft. apart, wi 
cap or : Placet each, in which the water pipe ti 
They were each ’ 
thick, and weighed about 25001b. ‘The large ee , 
each making about three-quarters of a 
i attached to 
t down ht to twenty-one men with ropes 
vers 10} fe “long. ‘The direction of draugut reduced the 
tt down’ from @'to 12 ft. each in sand 
ang: hen regularly moving the ordinary rate of 





volving pan, and two heavy cast-iron chasers ; it was with the 
two sections were made daily for months. 281 sections were 
each end. Of these only one was lost, and this 
i 1) in. bolts. 
with 61 holes for 13 in of Jersey City, NJ» 
Main, across the Providence River, ‘Pro 
read. 
rest on the to ! 
2 ft. long, 10 in. exterior r of 
screw was 8 ft., and the pitch was 10 in., there were 
q of a turn. ae 
The piles desvended from 6 to 8} in. per revolation, 
effective leverage to about 7} ft. and 
t 2 ft. per minute. 
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FRENCH ELECTRICAL INSTRUMENT 
A FACTORY. 


We recently paid a visit to the workshops of M. 
Bréguet, the well-known manufacturer of electrical 
: ents, and the varieties of operations per- 
formed at his establishment, together with the di- 
rision of labour, and system adopted, of themselves 
perit special attention. For the present, however, 
we may restrict ourselves to a description of some 
of the principal instruments manufactured by M. 
Bréguet. To begin with M. de Guillot’s electro- 
nagnetic alphabetical telegraph. In this apparatus 
the use of the battery is avoided, and the required 
currents are produced by magnets, and in order to 
understand the principle of this instrument, it is 
necessary to remember that, if the coils of insulated 
wire are placed on the branches of a horseshoe 
magnet, and if an armature is applied to the poles, 
current of induced electricity is produced in the 
wire on the removal of the armature. If the plate 
is again brought into contact with the poles, a 
second and opposite current is produced, and it is 
on this principle that M. Bréguet has constructed 
his well-known electro-magnetic exploder. But it 
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Fig 2 


# lot necessary to bring the armature in contact 
mith the poles to develop induced currents in the 
us. It is sufficient alternately to advance and 
withdraw the armature to obtain the two opposite 
‘urents; but this change causes serious incon- 
Yenlence when 2 yey to the electric light, to 
dectro-plating, and to other similar purposes. To 
. acurrent always passing in the same direc- 
ton, commutators or switches, with a continuous 
Ps pp must be used. An electric spark is pro- 
at each displacement of the commutator ; this 
ans diminution in the force of the current be- 
ted and the wear of the switch, which is soon 
t, is very considerable, In the telegraph, on 
ratage this alternation of current is an ad- 
Fig. 1 represents the mani 
teetro-magnetic al 
ae is simi 
telegraphs. 





ulation of M. Guillot’s 
habetical telegraph. The mode 
ar to that of the ordinary alpha- 
Theel with 4 The handle is mounted on a 
‘ap Vth 130 teeth gearing in a pinion of 20 teeth, 
AA “arries with it in its revolution the armature, 
— in Figs. 1 and 2. When the signal key 
vhen it m one letter to the next, that is to say, 
Theel _ one twenty-sixth of a revolution, the 
travelled through a distance equal to five 


teeth, and ther. 


eforethe pinion, or the armature, A A, 


Sie 
— F| iN 


| makes a quarter of a revolution. The source of 
electricity is a permanent magnet, shown in Fig. 
2. It is formed of two coils, N, N’ P and S,§'Q, 
coupled by a connecting bar of soft iron, and carry- 
ing at the poles four cores of soft iron, fixed to the 
four points, N, N', S, S', of a square, of which the 
centre corresponds to the axis of rotation of the 


magnetised by the permanent magnet, carry a coil 
of insulated wire. When the armature, AA, 
moves from one diagonal of the square to the other, 
that is to say, when the signal key passes from one 
letter to the next, it produces reverse currents in 
the two opposite coils. By suitably uniting the 
ends of the coils so as to form but one circuit, a single 
current the sum of the four is obtained. 

When the armature, continuing its rotation, re- 
turns to its first diagonal position, a contrary effect 
is produced, and a single circuit of electricity is 
obtained, equal to the preceding one, but opposed 
to it. Thus by the motion of the signal key a 
series of successive and reverse currents are ob- 
tained. 

The receiver shown in Fig. 3 is inverted. The 
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| stant the currents communicated by the signal key, 

but they are so arranged that their opposite poles 
are in juxtaposition. Between these electro-magnets 
a movable armature of magnetised steel, AA, is 
placed, revolving round a horizontal axis. When 
| the signal key conveys a current the armature, A A, 
is attracted by one of the electro-magnets, and re- 
pelled by:the other. When the current changes its 
course, it is repelled by the first, and attracted by 
the second. 

By this alternate action of currents the use of 
springs is avoided. The movement of the pallet 
is moreover employed to transmit signals by 
means of a ratchet wheel, as in the ordinary ap- 
paratus, 





armature, AA. Each of these bars of soft iron | 








M. Breguet, seeking to improve the Morse tele- 
graph, and to adapt to ita more simple magnetic- 
electro signal key than the one invented by Mr. 
Siemens, has employed for this purpose his electro- 
magnetic exploder, shown in Fig, 4. 

In this apparatus, generally used for exploding 
mines, the armature, A A, moves round a horizontal 
hinge, and carries a handle, B a ; by striking a sharp 
blow on the button, B, in the handle, B a, the mine 
is fired. From the preceding facts it is seen that 
this machine can be easily employed as a signal key 
to the Morse, but the receiver must have a special ar- 
rangement, whether it be the one used by Mr. Siemens, 
or that preferred by M. Bréguet. At the instant the 
amature of the signal key is withdrawn, that of the 
receiver leaves its stationary position, and brings 
the inked pad in contact with the moving paper. 
The inker marks the men so long as the button of 
the armature is pressed down. hen it is again 
brought in contact with the magnet, the new cur- 
rent thus produced returns the armature of the 
receiver to its place, and removes the inker from 
the paper. Thus by pressing during longer or 
shorter period on the button of the instrument cha- 


electro-magnets, E and E’, receive at the same in- |racters of different lengths are obtained, ‘The 





| working of this apparatus is highly satisfac- 
tory, and without a battery it would be diffi- 
cult to obtain a more simple manipulator than 
that just described, From its simplicity it 
might be most advantageously used for mili- 
. | tary telegraphs, in which the power of dis- 
"| pensing with the battery is a great advantage. 
We shall shortly publish a detailed descrip- 
tion of the autographic telegraph of M. D’Ar- 
lincourt, and oF therefore, only remark 
at present that synchronism is obtained by employ- 
ing the circular vibrations of a rod, and by arrest- 
ing the cylinder at each turn, the motion being 
determined by a current sent from the receiver. 
The writing of the receiver is effected by an 
electro-chemical process, as in the Caselli apparatus. 
M. D’Arlincourt me applied his system of relays to 
his apparatus, a description of which has already 
appeared in the columns of Enaingermnc. The 
relay fixed to the receiver allows the most feeble 
line currents to be received, and continued by those 
from a local battery. The size of the entire ap- 
paratus is inconsiderable. ‘ 
A miner’s lamp, at M. Bréguet’s factory, is 
worth notice, not made by him, however, but 
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sent from the mines of St. Etienne. It is 
completely closed and can only be opened by 
placing it on a powerful magnet or electro-magnet, 
which attracts a small vertical plate of iron, that 
fastens the upper and lower parts of the lamp on 
the inside; by this means the upper part can be 
separated, 

to the present time an ordinary electro-magnet 
and hatte Lave been used, being placed so that no 
workmen had access to them. It is now proposed 
to substitute Gramme’s machine for the battery, 
and M. Bréguet showed us the one intended for that 
purpose. It is a small apparatus in which the 
electro-magnet is replaced by a horseshoe magnet, 
the two branches of which are horizontal and in 
the same vertical plane; between the poles of this 
magnet the system works. ‘This small Gramme 
machine will heat, and even burn a metallic wire, 
and it could probably be advantageously applied to 
the explosion of mining charges and torpedoes. Two 
or three turns of the handle are sufficient to pro- 
duce the desired effect. We may also draw attention 
to some electric bells of great simplicity, mounted 
on slate slabs covered with a metal casing, and in- 
tended for conveying target signals. 

The small machines manufactured by M. Bréguet 
for introducing into a circuit a resistance equal to 
any given length of line are of interest. To 
obtain this resistance a series of coils is placed in 
a box the cover of which is of slate, and carries a 
rectangular frame of copper placed above the coils 
with which it communicates. ‘This frameis divided 
transversely by slots, as many parts being insulated 
one from the other as there are coils, and metallic 
plugs which can be inserted in these slots, re-estab- 
ish the communication between the different parts. 
When this metallic frame is interposed into a circuit, 
the current passes directly into tle frame where 
the plugs are inserted, and traverses the corre- 
sponding coils. The numbers placed beside the 
divisions indicate the length of the wire equivalent 
to the resistance inte d in the circuit by re- 
moving the corres aine plugs. In employing 
this machine M. Bréguet shows that his exploder 


used on the pry nes could easily send a mes- 


sage a distance of miles, 

’e will only allude in passing to M. Marcy’s auto- 
matic carriage, which is driven by ,clockwork and 
which is supplied with a tracing point in contact 
with a revolving _— covered with lampblack. 
This apparatus is found useful in different physio- 
logical experiments, and at a future time we hope 
to give a more detailed account of it. 

paps the most simple machine is the one to 
which M. Bréguet attaches the greatest importance. 
It consists of a et arranged in a novel manner 
by M. Jamin, Member of the Institute and Professor 
of the Polytechnic School, who addressed a report 
on the subject to the Academy of Science during 
its last session. This magnet is formed by placing 
a series of thin steel plates bent into a form similar 
to the ordinary horseshoe magnet. The free ex- 
tremities are united by two parallel armatures ; this 
arrangement considerably increases the magnetic 
force, and M. Bréguet, who proposes to adapt it to 
the Gramme machine, hopes to obtain great economy 
in its use. These magnets, in addition to the above- 
mentioned advantage, are very simple in construc- 
tion, 

In the paper above referred to, M. Jamin examines 
the distribution of magnetism on a thin blade of mag- 
netic steel, and demonstrates that by placing several 
such plates one upon another, magnetic intensity is 
increased, but not beyond certain limits. After a 
given point every addition to the number of plates 
is a pure loss. M. Jamin calls the magnet corre- 
sponding to the limited number of blades the normal 
magnet. In the normal coil the curve of magnetic 
intensity, starting from the middle, is reduced to a 
straight line, and the pole is consequently at one- 
third of the half leng‘h. The repelling power at 
the extremity of the normal coil is exactly propor- 
tioned to its length. If a contact is placed under the 
magnet, the force is in an inverse ratio to the surface 
of contact, so long as this surface does not fall below 
a certain limit. ‘The connexion between the force 
and the weight of the magnet is proportioned to the 
length and breadth of each blade, and is in inverse 
proportion to the surface in contact. M. Jamin 
makes the following remarks on the thickness of 
the blades, Its power visibly increases with, but 
less rapidly ¢han, the thickness, so that after a cer- 
tain limit it remains stationary. Buta blade of the 
thickness of 1 is less powerful than two of .5 thick- 
ness, and considerably less than three blades of 





.33 each. In general the difference increases with 
the number of plates of which the magnet of a 
given thickness is formed. Steel ribands are found 
very applicable, and as they are a regular article of 
manufacture, and are formed of excellent material, 
it has been sufficient to place a proper number to- 
gether to form normal magnets, and to obtain a 
maximum power with a reduced weight. It is thus 
that M. Jamin has obtained magnets which carry 
twenty times their own weight. 








THE INTERNATIONAL EXHIBITION 
OF 1873. 


In resuming our notice of the present Exhibition 
at South Kensington, we have first to direct atten- 
tion to some of the exhibits in the recent scientific 
invention room on the ground-floor in the Albert 
Hall. Passing by several useful inventions from 
which the prefix “recent” should certainly be 
withdrawn, and others of questionable utility, we 
would first refer to the equilibrio cabin, the 
feathering propeller, and the range indicator of 
Mr. W. L. Anderson. ‘The first of these ex- 
hibits is doubtless the result of the general in- 
terest which has been awakened by Mr. Bessemer 
and others in their endeavours to solve the motion- 
less cabin problem. The equilibrio cabin is con- 
structed so as to maintain a vertical position when 
the ship rolls, by means of wheels resting on con- 
cave rails. The cabin gravitates to the lowest 
level, by its own weight, gravitation being aided if 
necessary by ballast carried in a receptacle beneath 
the flooring of the cabin. It is guided and pre- 
served in its proper position centrally over the keel 
by pivots fixed to the bulkheads of the recess in 
which it is placed, and which work in vertical 
grooves attached to the cabin. The lateral, as well 
as the fore-and-aft movements of the cabin are thus 
prevented, and it is maintained steadily upon its 
wheels, without undue restraint, in a vertical direc- 
tion. The axles of the wheels have springs attached 
to them by which it is sought to modify the upward 
and downward motion of the ship. The vertical 
grooves upon the cabin allow of the free action of 
the springs. The cabin is entered by a doorway 

laced directly over the centre of motion, and in 
ront of it is a platform with a gangway hinged to 
either side. The outer ends of the gangways run 
on rollers and are carried on the deck of the ship. 
The gangways yield to the motion of the ship and 
allow of communication being easily maintained 
between the deck and the platform of the cabin. 
The floor of the cabin is reached by steps from the 
doorway. The cabin is fitted up with couches 
placed on a line with the keel, and which are carried 
on flanged wheels running on rails in a similar 
manner to the cabin itself. 

Mr. Anderson’s feathering propeller is constructed 
in the following manner. A crankshaft is fixed 
across the after part of the vessel and is driven by 
the engine. The shaft passes: through stuffing 
boxes to the exterior of the vessel, and has at each 
extremity short cranked arms set in opposite direc- 
tions, and bent outwards to an angle of about 45 
degrees. To these arms vertical guide rods are 
attached by means of ring-collars. ‘The upper por- 
tions of the rods pass through apertures under the 
quarter to the interior of the vessel, whilst the pro- 
peller blades are attached to their lower ends. The 
upper part of each guide rod is flattened and twisted, 
so that the portion above the twist is at right angles 
to that below it. Guide swivels are pivoted on 
either side within the vessel and over the apertures 
through which the guide rods pass. The flat and 
twisted portions of the guide rods pass in succession 
through the swivels at each revolution of the shaft, 
and the propeller blades attached to them are thus 
guided and feathered. They act with their flat 
sides to the water for the forward stroke, and pass 
edgewise through it for the back stroke. In order 
to change the direction of the blades so that either 
of them may be made to back water or act with 
reduced propelling effect, each of the guide swivels 
is doubly pivoted in gimbals, carried upon standards 
attached. to a circular plate fitted into a fixed flange, 
in which it can be turned round to the extent of a 
quarter of a circle by means of a lever handle. The 
general effect of the propelling arrangement is, that 
at every revolution of the crankshaft the propeller 
blades pass in succession through the water, each 
making a forward and a back stroke, feathering as 
they «Sadi from one stroke to the other, one blade 
always propelling whilst the other is returning. 





Mr. Anderson's propeller is now being fitted +. 
steam launch, so that we hope shortly rd roan . 
say something as to its practical working, 

Mr. Anderson’s range indicator is used for finding 
the distance of an object at sea by measurement of 
the angle formed by the intersection of the ling of 
sight with a horizontal base‘line. The instrument 
consists of a horizontal bar carried on g fixed 
standard, upon which it turns horizontally in 
direction, Ihe arm is fitted with aperture back. 
and-fore sights; the back sight has an adj 
screw and Vernier scale, and the object is ali 
through the fore sight by making the n 
elevation of the back sight. The number of 
to which the latter has to be raised for the 
represents the distance of the object. The ingtry. 
ment is used in conjunction with a table show; 
the distances corresponding with the elevation of 
the back sight at various heights above the sea level 
as occasioned by changes in the height of the tide 
For coast batteries the instrument is permanently 
fixed at a known height above high-water mark, 
whilst for use at sea it is mounted on universal 
joints with a weight depending beneath it to keep 
it horizoutal. 

Several models of boat-lowering apparatus are 
exhibited, amongst them being an ingenious ar. 
rangement by Mr. C. G. Gumpel, which we reserve 
for a special notice. In the apparatus exhibited by 
Dr. Nicholas, the novelty consists in the employ. 
ment of a cradle attached to, and suspended ~~ 
a frame, by means of which, and a suitable tackle, 
the boat, resting in the cradle but not attached to 
it, is lowered and floated witMout the intervention 
of any detaching or other mechanical appliance, 
Messrs. Hill and Clark have a model of their boat- 
lowering apparatus with which the boat is lowered 
by one man, and descends upon an even keel, be- 
coming disengaged as soon as it floats, and not 
before. Amongst other models relating to naval 
matters may be mentioned a lifeboat by Mr. J, 
Wright; Mr. S. J. Mackie’s pro 
steamer ; a steam life-ship by Captain Hans Busk; 
and the Bermuda floating dock by Colonel Sir 
Andrew Clarke. Electric telegraphy is represented 
by several inventors. Mr. W. H. Preece sendsa 
set of instruments illustrative of the application of 
electricity to the regulation of traffic on railways, 
Mr. E. J. Harling sends his railway block telegraph 
instruments and recorder, and from the British 
Telegraph Manufactory in Great Portland-street 
come a system of electro-magnetic clocks, 4 
magneto-electric bell without a voltaic battery, and 
a magneto-electric counter for machinery. The 
Phosphor-Bronze Company make a good show of 
castings, wire, tools, &c., made from their useful 
metal. Mr. Danks sends a model of his rotary 
puddling furnace, and Mr. T. Fletcher, of War- 
rington, a gas furnace without blast, for high tem- 
perature. An interesting comparison of the wear 
of iron as against that of granite is afforded by the 
exhibits of Messrs. Mowlem and Co, These con- 
sist of a length of Mr. D. S. Price's iron tramws 
or channel'with side rubbing plates, and al 
of Guernsey granite channelling. Both pes 
taken up from the Surrey side approach of — 
Bridge, the iron channel having been down 
three years, and the granite eighteen months. They 
have both been subject to the heavy ¢ be ine 
wagon traffic, but the iron shows itself to | ra 
finitely superior to the granite, although it 
hardest of its kind known. dl 

In the department in which the heavy ste goods 
are displayed are a few matters worthy of ares | 
notice, and which have not been eee, om 
to by us. Mr. A. McDonnell, of the Great Souther! 
and Western Railway - — reer p — 
of locomotive driving wheels with 8 
and tyres. The wheels were made y me 
Beyer and Peacock, and the crank axle by from 
Vickers and Sons, and they have been 10 use 873, 
the Qnd of November, 1868, to Februsty, ine 
during which time the engine to wale Se a 
ran 121,614 miles. The original thic i 9° in 
tyres was 2§ in., and the present thickness 
They have been pe aga 
engine had run 73,305 mules. . 
Seas kare sent a locomotive crank axle © nN 
which has been running in the goods nohwn The 
on the Lancashire and Yorkshire 44 wradis evet 
engine ran 233,878 miles without oe taken oat 
having been refitted ; the axle has to the Exbibi- 
solely for the purpose of being -— a 7 
tion, and not from any necessity. 
also send a cast-steel lining for a 
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pefore being bored. They also show a fine loco- 
motive tyre 7 ft. 3g in. by 53 in. by 2§ in. 

In the machinery in motion court, several systems 
of bottling aérated waters are shown in operation. 
Messrs. Fleet exhibit their method of hand-bottling 
in which the bottles are filled and corked by a man, 

d to a boy to wire ; and Messrs. Hayward, 
Tyler, and Co. show Barrett’s system of manufac- 
tare and filling, in which the stopper is always re- 
isined within the bottle. The rapidity with which 
the bottling is performed by boys in the latter case 
ts a marked contrast to the hand process. 
Fa eein features in the process, as exhibited by 
Messrs. Hayward, Tyler, and Co., consist in the 
ion of the carbonic acid gas, the combining 
ofthe gas with the water, the bottling and corking. 
Themechanical aids to the proper performance of 
these various processes are shown in operation, and 
as both the apparatus and manufacture are worthy 
of more than a passing notice, we propose dealing 
with the subject separately. Mr. H. Codd also 
illustrates the method of bottling with his globular 
r, which consists of a glass ball retained in 
the neck of the bottle, and which is simply pushed 
inwards, in the same way as the Barrett stopper, 
hen the bottle has to be opened. 

The engines from which the motive power for 
the machinery is obtained have been lent by va- 
rious makers, and are placed in the engine rooms 
attached to the West Galleries. In room No. 1 is 
one of Messrs. Barrows and Stewart’s 12 horse 
power double-cylinder semi-portable engines, having 
a continuous barrel boiler, and steam jacketted 
cylinders. In room No. 2 Messrs. Tangye Brothers 
and Holman have a 12 horse power horizontal high- 
pressure expansive engine, fitted with variable ex- 

ion gear, and a can apes governor, the cylin- 
5 being steam jacketted. Steam is supplied to 
this engine from a 30 horse power wrought-iron 
safety steam boiler, lent by the Patent Steam 
Boiler Company of Birmingham, which has a 
smokeless furnace and an automatic water feeder 
and damper. Messrs. Ruston, Proctor, and Co. 
occupy Room No, 3 with a 12 horse power double 
cylinder portable engine, No. 4 being allotted to 
Messrs, Robey and Co.’s 12 horse power semi- 
portable, with two cylinders 8in. diameter and 
Qin, stroke, and which is fitted with expansion 
gear. In No.5 stands a Davey-Paxman 10 horse 
power combined vertical engine and boiler. Other 
objects have been lent to the Exhibition, including 
three 1-ton derrick cranes by Messrs. Cameron, 
two fire engines by Messrs. Hayward, Tyler, and 
Co.; weighing machines by Messrs. H. Pooley and 
Son, and Messrs. Hart and Co.; and a printing 
press by Messrs. J. M. Johnson and Sons, in which 
the Key is printed daily. Time is noted in the Ex- 
hibition by Messrs. Cooke and Son’s electric motor 
tock, which drives eight dials in the ground floor 
galleries, and by a church clock by Messrs, Gillett 
and Bland, which is placed over the refreshment 
toms. This clock strikes the hours and West- 
minster chimes, and its five bells, which weigh 
S0cewt., were made by Messrs. Blews and Sons; 
italso starts the self-acting alarum which notifies 
to visitors the closing of the Exhibition. 








THE PENNSYLVANIA RAILROAD. 


_ Owe of the industrial marvels of the United States 
is the now famous Pennsylvania Railroad, The 
main line of this great system—what the Americans 
term the main stem—extends from Philadelphia to 
ttsburg, and accommodates the ever-growing iron 
and coal trades as well as the general industries of 
Pennsylvania. Thanks to the force of the high 
credit which the system has acquired, it has grouped 
round it and associated with it several other under- 
8; and its general management, financial and 
» appears to be sound and good. The 
ee - oe: main line and branches in 1872 
yViz, ols.; and the ratio of the workin 
expenses to the traific 3 
Per cent., the balance of profit realised for the year 
was 8,247,852 dols. The increase in the rough re- 
year as compared with 1871] was 3,292,688 
» but it is right to note that new branches or 
the ns were opened in the course of last year to 
extent of 51 miles. The number of tons of 
fuel t moved last year (including 614,757 tons of 
age se other materials for the company’s use) was 
a on tons, this total embracing 3,669,071 tons 
@ corresponding goods and mineral 
movement for 187] was 7,100,294 tons, showing an 





c receipts having been 62.53 








increase in 1872 of 1,359,241 tons, or something 


over 19} per cent, ‘The Philadelphia and Erie 
Rai , which is worked by the Pennsylvania, 
has thus far disappointed the expectations of its 
friends and projectors. The line does not appear 
to have been well laid out, as instead of crossing the 
valuable coal deposits of the Alleghany mountains, 
it passes to the north of them; it also avoids the 
still more important oil deposits of North-Western 
Pennsylvania, the existence of which has only be- 
come known within the last few years. ‘The Phila- 
delphia and Erie, to make matters worse, was also 
an expensive line, regarded from an American 
standpoint, having cost with a single track 75,744 
dols. per mile, while the cost of the Pennsylvania, 
with a double track throughout, and a third track 
for a portion of the distance, was but 71,992 dols. 
per mile, although it passes through a much more 
rugged countfy. The Pennsylvania also works the 
Philadelphia and Trenton and the United Railroads 
of New Jersey ; the cost of operating these lines in 
1872 was 72.64 per cent. of the receipts; this high 
rate was due to the want of facilities at the termini 
foc handling economically the large traffic which 
had to be accommodated. To fully develop the 
United Railroads of New Jersey sundry improve- 
ments have been commenced ; these improvements, 
consisting of additional tracks for passing trains, 
sidings at the termini, shops, engine-houses, pas- 
senger stations, warehouses, wharves, and stock- 
yards, will be prosecuted with vigour. 

The Punaiivials Railroad may be said to have 
greatness continually forced upon it, and its re- 
sources are in constant course of development. At 
present, notwithstanding the general prosperity 
which the company is enjoying, it has a large 
amount of property which is practically unproduc- 
tive. For instance, it has a controlling interest in 
22,194 acres of anthracite coal lands, stock in the 
Pennsylvania Canal, and in other railroads, the pro- 
fits of which will ultimately add largely to its net 
revenues, but which, at present, are small, The 
amount of additional rolling stock placed upon the 
Pennsylvania in 1872, although deemed ample to 
meet the requirements of the public, proved inade- 
quate for that purpose. A further increase in the 
equipment of the system is accordingly now pro- 
posed, and this will involve also large extensions of 
third track sidings, warehouses, andall other facilities 
which a railroad requires. To raise the necessary 
capital to carry out all these works the directors 
propose to issue additional capital stock to the ex- 
tent of one-third the amount already in existence. 
The extent of the western connexions, and the 
rapid increase of the local and through tonnage of 
the Pennsylvania Railroad, has not only impressed 
upon the company the necessity of increasing the 
facilities of its own line through the laying of addi- 
tional tracks, without which the traffic of the past 
year could not have been accommodated ; but it 
has also demonstrated the importance and need of 
an additional line across the mountains separating 
the waters of the Mississippi Valley from those of 
the Atlantic, to be built especially for freight, and 
designed for cheap transportation at low rates of 
speed. Such a line as this is now being constructed, 
with the assistance of the Pennsylvania Railroad, 
by the Alleghany Valley Railroad Company, con- 
necting that company’s road at the mouth of 
Red Bank Creek with the Philadelphia and Erie 
Railroad at a point 120 miles west of its eastern 
terminus at Sunbury. This new line has no gradients 
against the traffic exceeding a rise of three-tenths 
in a hundred, or less than 16 ft. ina mile on straight 
lines, reduced proportionately upon curves. Its 
route abounds through its whole extent with cheap 
fuel consisting of varieties of bituminous coal in un- 
usually thick beds, embracing the best coking coal 
for iron smelting, blacksmith, gas coal, and cannel 
coal, the latter being the most accessible of that 
variety to the eastern markets. This ‘‘ Low Grade 
line” is in rapid course of construction, and it is ex- 
pected to be opened for use this year or early in 
1874. All the branch lines recently promoted by 
the Pennsylvania Railroad Company in Penn- 
sylvania have aimed at the development of the 
valuable coal and iron minerals of the State. 
An analysis of the Pennsylvania ores shows that 
many of them are well adapted for the manufac- 
ture of Bessemer steel. A connexion between the 
Pennsylvania Railroad and the Pittsburg, Virginia, 
and Charleston Railway, crossing the Monongahela 
river above the mouth of Turtle Creek, has been 
commenced ; andif practicable, it will be completed 
this year. Its construction has become a necessity 


from the impossibility of passing freight trains from 
the Pittsburg, Cincinnati, and St. uis Railway 
through Grant’s Hill Tunnel without great delay. 
Arrangements have been entered into with the city 
of Pittsburg by which nearly all the streets of that 
city will be d over or under the Pennsylvania 
Railroad ; this will involve an outlay by the Pennsyl- 
vania Railroad Company of nearly 1,000,000 dols. ; 
but delays will be avoided and increased security 
will, of course, be obtained. A line of steamers 
built by Messrs. Cramp and Sons, of Philadelphia, 
in which the Pennsylvania Railroad Compan a 
controlling interest, and which are intended to be 
run between Philadelphia and Liverpool, will pro- 
bably be brought into operation in the course of the 
summer. So much for the Pennsylvania Railroad, 
———— and steadily expanding under- 
ing. 


OSTERKAMP’S ROCK DRILL. 
Mr. Hermann OsterKamp, of Eschweiler pe, near 
Aix-la-Chapelle, exhibits at Vienna, the rock-dri may 
chine, which we illustrate on the following pa This rock- 
drilling machine consists essentially of a oplinser and piston, 
the piston filling the cylinder partially and being rendered 
renin. ys by a packing made of five or more rings or recesses 
turned out on the surface of the piston. In the same manner 
the piston rod is kept air-tight in the cover or stuffing box 
through which it works. The drill is fixed to the outer end 
of the piston by a wedge. The other end of the piston rod is 
formed square, and embraces a rod which passes through the 
cover of the cylinder, and has a bevel wheel fixed thereon for 
imparting rotary motion to the piston. The piston at the 
same time works up and down the cylinder with the piston 
rod. The rotary motion of the aforesaid bevel weie-end 
piston and drill is effected by a second bevel wheel fastened 
on an axis which has a toothed wheel. The reciprocating 
movement of the piston is effected by the distribution of the 
and their construction, which essentially differs from 
illing machines or engines as heretofore constructed. At 
the side of the aforesaid cylinder, and in connexion with it, is 
attached a smaller cylinder fitted with a piston, the rod of 
which has two ports or passages ‘formed therein, forming a 
slide valve for admitting and cutting off the compressed air 
as desired. 

In our engrayings, Fig. 1 shows a section of the cylinder 
and piston, a; and Figs. 2 and 8 show the outside of the 
cylinder, X. The piston, a, fills the cylinder partly, and 
works tight therein by an air-tight packing produced by five 
rings, B, turned out on the surface of the piston. fn the 
same manner the t, C, of the piston is tightened in the 
cover, c, as in a stuffing box, and the drill is fixed at the end 
of the piston by a wedge at 1, the other end of the piston 
rod being formed with a square aperture to receive and em- 
brace a rod, d, of the same shape. This rod passes through 
the cover of the cylinder and terminates in a bevel wheel, ¢, 
by which it can be turned round in the cover of the cylinder, 
turning at the same time the piston, which also moves up 
and down with the piston rod. 

The rotary motion of the bevel wheel and piston, and the 
drill 2 fixed thereto, is effected by a second bevel wheel, g, 
fastened on the axis, f, which has a ratchet wheel, ¢, fixed 
on it. At the side of the cylinder, X, andin connexion with 
it is attached a smaller cylinder, h, fitted also with a piston, 
the rod, i, of which has at the back end two different aper- 
tures, k and 7, When the pistons of the cylinders are in the 
positions shown at Fig. 1, the comp air, which is the 
motive power to be employed, streams out of the tube in 
through the aperture, k, of the small piston into the working 
cylinder, X, pressing the piston and with it the drill for- 
wards until the upper end reaches the aperture, m, then the 
air enters into the distributing cylinder, h, pressing likewise 
the piston, 0, forwards. The aperture, x, in the distributin 
rod then goes beneath the entrance, A, of the cylinder, an 
when the working piston continues its course to the fore 
end of the cylinder, the opening, J, of the distributing 
rod comes against the entrance, A, thus effecting the com- 
munication of the compressed air in the cylinder with the 
atmosphere. 

At this moment the working piston goes backwards, driven 
by the compressed air of the common reservoir, which com- 
municates without interruption with the lower part of the 
piston by the channel, r. mediately after the fore part of 
the piston has reached the lateral opening, Pp, the air goes 
also into the distributing cylinder, driving its piston back- 
wards into he tee shown at Fig. 1, also the piston in 
the cylinder, X. This movement then begins again when 
the working piston goes forward, the compressed air which 
was before it returns to the reservoir, whilst the small volume 
of air which was working in the smaller cylinder passes 
through the small opening, g, into the open air, 

On the back end of the distributing rod is fastened a pawl, 
8, for moving the toothed wheel, ¢, forwards at each stroke of 
the piston, and with it the axis, f, and the working piston, 
a; @ catch, wu, prevents the wheel going backwards. The 
drilling machine is fastened to a support, b, by a wedge, and 
this support can be moved to and fro on a frame, e, by the 
screw, d, and the crank, -c. Two rods, f, fastened to the 
frame in combination with a third rod, g, which can be 
shortened and lengthened to form a stand, which in most 
eases is sufficient for the use of the machine without an 
need of fixing it otherwise. The moving forward of the dri 
is by the workman by means of the crank, c, on the screw, d. 
The man who works the machine is always able without any 
difficulty and without the least loss of time to effect the 
moving forwards of the drill and to accommodate this pre- 
cisely to the degree of hardness of the rock. Figs. 4 and 6 








give two views of one of these machines mounted on its 
support. - ; 
































































ENGINEERING. 


[Juxe 6, 1879, 





. ROCK-BORING MACHINE AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR. HERMANN OSTERKAMP, ESCHWEILERPUMPE, NEAR AIX-LA-CHAPELLE. 
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MENSURATION. 
To tes Eprror or EnGinserine. 
S1r,—The following investigation of a formula for com- 
puting the area of an egg-shaped sewer may be of interect 
to your ers. 

t ADB C be the outline of an egg-shaped sewer, con- 
structed in the usual proportions; that is, let A B and C D 
be in the proportion of 2 to 3, and let GH=A H=C D, also 
let G rola B. 

If we call r the radius of the top of the sewer, 
. then AE=EC=ER= r 
AB=2?r 
CD=8r 
GH=AH=3r 


FD=GF= = 


also let @ be the circular measure of the ang'e AUG. 
Now the area of the figure, AD BC, is equal t> the arca 








of the semicircle, AC B+2 (area of the sector A H G—area | 


of the triangle, H E F)-+-area of the sector G F K 
(3 r)* 6_8 r? } 


ant Mae 
Area of Sgure AD BC = =*"+ { 7 : 


+(5)'- (< - 6) 
*. Area= P" +3 r8 (36-1) + a ( - 6) 
7 _@ 
Bi 
=r (5=+550- 8) ° 


Now 6 is the circular measure of the angle, BF G, and it 


=(5 +99—3+ 


ced Lsbhitittdbhidéddeabistiibiidiisiiiisdd ystteld 
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(For Description, see preceding Page.) 
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| 
will be found by computation that this angle=36° 52! 12” 
nearly, or expressing it in degrees and decimals=36°.87 

+, Gx 7X36 87 _ 3.14159 x 36.87 


| 
| 
| 
| 


18u 180 
Substituting this value of @ in (1), we have 
5X 3.14169 _ 35.x 3.14159 x 36.87 
S Pane _ 
r ( 3 + 3 ) 


| Area = 
1s0x4 





= r* x 4.5941. 


For all practical purposes, therefore, the area of an 
| shaped sewer, having the proportions given above, will 
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accurately found by multiplying the square of the radius of 
the top by 4.6. ©. E. Hawxiss. 


Geological Survey of England and Wales, 
Jermyn-street, 8.W. 





Russta iv THE Back Sxa.—The Russian Ministry — 
intends to establish in the Black Sea training reo — 
on the model of those existing in Rogan’. A Ye 
the construction of armour-plated vessels at Nicholay 


the Black Sea, is rapidly approaching completion. 
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SLOTTING MACHINE AT THE VIENNA EXHIBITION, 


CONSTRUCTED BY MESSRS. H. HIND AND SONS, ENGINEERS, NOTTINGHAM. 


(For Desoription, see following Page.) 
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SAVING LIFE AT SEA.—No. II. 
TuoucH some time has elapsed, owing to the 
pom of other matter, since the publication in 
‘GINEERING of the first paper headed as above,* 
we have no fear that the cables will have lost any 
part of its interest. The valuable exhibition of 
lans and models lately shown at the London 
avern is indeed no longer on view, but so long as 
Mr. Plimsoll’s Royal Commission upon Unsea- 
worthy Shipping is sitting we may feel sure that 
the general interest now felt in the question will 
not begin to grow slack. The part of the subject 
now under consideration is not, however, likely to 
be reported upon at any length, if at all, by the Com- 
mission, which aims rather at limiting the number of 
shipwrecks than at reducing the loss of life when un- 
avoidable wrecks occur. So long as there are ships, 
however seaworthy; wrecks will not cease, nor will 
any care devoted to the structure of the ship pre- 
vent men from falling overboard. There will 
always be need for lifeboats, for life-buoys, and for 
safe lowering apparatus, and it is with these im- 
portant though subordinate subjects, and not with 
the wider question of seaworthiness, that we are 
now dealing. 
an the preliminary paper to which reference has 
en made, it was intimated that the subject 
were sd divides itself into the three heads of life- 
dune lowering apparatus, and life buoys, both the 
rst and last h being again subdivided accord- 
Py as the boat (or buoy) is destined for the saving 
.* man who has fallen overboard from a ship, or 
or @ number of people escaping from a wreck. 


Taking boats first in order, as upon the whole the 


* See page 283 of our present volume. 











most important, it will be necessary to commence by 
insisting == the jreality of the distinction, in the 
majority of cases, between boats for picking up a 
man overboard, and those for saving a shipwrecked 
crew. For the latter. purpose both rafts and 
boats are likely to prove effectual. But rafts are 
obviously unsuited to rescuing a man accidentally 
fallen overboard, while it is desirable on every 
ground that the boats provided for saving many at 
atime should be, above all things, large. But 
large boats—especially when rendered still heavier 
by lifeboat fittings—cannot be carried at davits, nor 
swung out-board in a hurry, nor lowered rapidly, nor 
manned by only a small part of the crew, all of which 
things it must: be possible to do with a boat intended 
for instant use upon the cry of ‘ man» overboard.” 
Relatively to the: ship and tothe crew, the ‘‘ man- 
overboard” boat: must be a small’onie, if it is to do 
real service. Ina man-of-war, where the arrange- 
ments for saving life are more perfect than else- 
where, the boats usually lowered for picking up a 
drowning man are, no doubt, of considerable size 
and weight, but as they conform to the condition 
of smallness relatively to the ship and crew, there is 
no lack of means for rapidly manning and lower- 


|ing them. But if we except men-of-war, the large 


ocean steamers, and a few large clippers, we shall 
scarcely find any vessels which are able to spare— 
probably in the middle of a gale—a sufficient number 
of hands to lower safely and man efficiently any of 
the comparatively large and heavy boats required for 
the ordi service of the ship. The natural in- 
ference is that, in all ordinary vessels, the ‘‘man- 
overboard” boat should be a small one, varying of 
course in size with the size of the ship, but in the 
majority of cases smaller than the quarter-boats, and, 





: Himeautr. 


if possible, a great deal faster. But a small fast boat, 
if not fitted as a lifeboat, is not usually calculated to 
live in a heavy sea, whence it too often results 
in the merchant service that the cry of “man 
overboard” is raised in vain, the crew being 
unable, from want of power, to launch a large 
boat, and justly afraid to launch a small one. The 
reentage of rescues amongst men overboard 
in aay weather is lamentably small even in the 
navy, but in the merchant service it is terribly low. 
There a man washed overboard is a man gone, unless 
he chance to catch a rope quickly thrown to hi 
The idea of rescuing him by a boat is hardly enter- 
tained, and naturally so, as we have attempted to 
show. The drowning of the brave (of so noble a 
spirit we cannot write the word eccentric) young 
Earl of Aberdeen, who was washed overboard a few 
years since while voluntarily serving as mate on 
board a small American trading vessel, is a case in 
point. He was a favourite with the small crew, 
which besides could ill spare the loss of a hand, yet 
no effort was made to rescue him, and hardly any ex- 
planation given except that it was ‘no use.” Of 
course it was ‘‘no use.” To man the long-boat 
would have left hardly a soul on board the ship; to 
launch the jolly boat, if there was one, would have 
been to devote a third of the crew atleast to nearly 
certain death. Had there been a small handy life- 
boat at command, light enough to be swung out 
and lowered immediately, and safe enough to insure 
the return of those who manned it, this unfortunate 
young man, heir to the spirit and the virtues, but 
not the faults, of Drake and Frobisher, might have 


lived to rank ams among English worthies. Be 
Speaking generally, and ex: a men.of.war 
merchantmen of exceptional size, if will hardly be 
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contested that ships as a rule are sadly deficient 
in the means of recovering a man who has fallen 
overboard. is arises, as we have stated, from 
the fact that while small boats alone are adapted for 
this service, ordi small boats are not safe for it. 
On the other hand the ship may a most 
excellent lifeboat, able to save her whole crew in 
case of disaster, ee its Ban + gamed «4 that 

urpose makes it useless for picking up the drown- 
on man. For that service a ual handy lifeboat 
should be carried by every ship not large enough 
to man at a moment’s notice a double-banked 
cutter, such as a man-of-war carries at her quarter 
davits. Such a boat will cost money, of course, 
and will not be carried until its provision is made 
compulsory, but it will be far from useless for other 
purposes. It may well replace the captain's gig, if 
there be one, and it will invaluable as a surf- 
boat, and as a means of communicating with the 
shore under circumstances in which communication 
would not be otherwise possible. In very small 
vessels, mere coasters, such a boat might also answer 
the double of picking up a man or saving 
the crew, hs a lifeboat dinghy siviee two or three 
oars will easily carry the crew of a collier brig. 
Perhaps the mention of anything so expensive as a 
lifeboat—though only a dinghy—in connexion with 
a collier brig may excite a ae, sad as the subject 
is. But we write forthe future, in the hope and 
full belief that there is a better time coming, when 
owners shall be compelled to take heed, not only to 
the seaworthiness, but to the life-saving fittings of 
their ships. In all but the smallest vessels the small 
‘‘ man-overboard” boat would have to be carried in 
addition to any other lifeboat accommodation which 
might be made for —e life in case of wreck, but 
it need not be said that, however small it-might be, 
it would prove an important auxiliary in such an 
emergency. It might indeed prove so even if no 
other lifeboats were carried, as in a well-known case 
where the captain of astranded steamer, seeing a gale 
coming on, was compelled to send all her ordinary 
boats away to some distance, outside the broken 
water in which she was lying, before it was possible 
to make arrangements for ing the passengers in 
them. Soon cut off from f omee boats by half a mile 
of raging breakers, (in which they could not have 
lived) he was nevertheless enabled, tiirourh possess- 
ing one of Lamb and White's lifeboats. ‘> convey to 
them, in successive trips, the whole of h» »assengers 
and remaining crew, who, thus insurxi against the 
perils of breakers, were in a brief time safely in 
port. It is not likely that the possession of a single 
small lifeboat would often benefit a shipwrecked 
crew to this extent, but it would rarely fail to be 
of service in many ways. 

As we shall presently contend that all ships ought 
to be compelled to carry lifeboat, or life-raft, ac- 
commodation for all on board, we shall look for 
—. opposition to the proposal to carry a special 
boat for recovering a man overboard. If the ship, 
we shall be told, is to be crammed with lifeboats 
for which no use, if all goes well, is ever to be 
found, this exceptional and not very frequent duty 
may well be trusted to the ship’s own quarter boats, 
instead of further hampering her with another life- 
boat, the stowing of which, otherwise than as a 
stern boat, will be held to offer great difficulty. The 
argument against the special boat was probably put 
best by a naval officer examined before the Admi- 
miralty Committee on Lifeboats (1872), who said 
that at any time when an ordinary boat cannot 
live, no boat, whether lifeboat or otherwise, can get 
away from a ship's side without grave danger of 
being smashed—a danger increased in the case of 
lifeboats by their on weight. But the “ ordi- 
nary” boat of which this officer spoke was the navy 
cutter, admitted to be a very fine sea-boat, measur- 
ing in some vessels more than 30 ft. by 8 ft., and row- 
ing twelve oars, in fact a kind of boat which has no 
counte in the merchaat service. Of such a 
boat as this the statement is probably correct, but 
it is not so with regard to even any large portion of 
the miscellaneous craft which merchant ships are 
accustomed to as quarter-boats, while even 
the navy quarter boats do sometimes, through rarely, 
come to grief, and occasion a loss of life which 
might be prevented if their ‘‘ picking up” duties 
were transferred to special boats. 

This inaistance upon the need for a special light 
lifeboat, not adapted for general life-saving purposes, 
will probably strike many with surprise. ‘The ques- 
tion is familiar in the Royal Navy, but owing to the 
comparative excellence of the ordinary quarter- 
boat the need is little felt, and naval officers are 





divided in opinion upon its existence. In the 
merchant service the need ay exists, but is 
hardly recognised. The public, accustomed to the 
réle of passenger, is anxious about lifeboats, but 
only as a means of escaping from wreck, little 
knowing how many men who fall overboard are 
sacrificed yearly in sight of their comrades for want 
of suitable boats by which to effect their rescue. 
Neither can it be expected to have sufficient 

uaintance with the methods of lowering boats, or 
with the internal economy of — of different sizes, 
to see the unsuitableness for such a purpose of boats 
which are able to contain a great many ple. 
Hence the subject has been generally overlooked, 
even by those whose business is with lifeboats. Thus, 
when the Council of the Society of Arts recently 
offered 4 prize for the best ship’s lifeboat, it failed to 
give any clue to the purpose for which thelifeboat was 
required, save that it was to be fit ‘for ordinary 
use as a ship’s boat,” a condition equally capable of 
fulfilment in the case of a large or of a small boat. 
The uence was that two competitors sent boats 
of a size and weight which made their. use as or- 

i ship’s boats (at least as quarter-boats) more 
than doubtful, while the third sent a light four-oared 
boat well adapted for lowering suddenly in hea’ 
weather to pick up a man in the water, but wi 
little pretence to carrying capacity—unless viewed 
as the sole lifeboat of a very small ship, in which 
case its capacity would be sufficient. 

The description} of the light lifeboat which we 
recommend be carried, we propose to defer 
until we consider generally the best of lifeboat 
of both kinds for the use of ships. At present we 
we need only say that we quite approve the follow- 
ing conditions put forward by the Society of Arts 
on the occasion before referred to, as necessary to 
be complied with in a good ship’s lifeboat, viz, 
‘* Buoyancy sufficient to insure that the boat be 
manageable when, in addition to the number of 

ms, and additional dead weight (if any) she is 
intended to , she is filled by a sea;” special 
‘* lateral stability, or resistance to upsetting on the 
broadside”; and ‘relief of water to the outside 
level ;” as well as the subsequent exelusion from 
the competition of ‘all decked boats, as wholly un- 
suited for ships’ boats,” and ‘‘all boats Spending 
on. cork for their extra buoyancy, inasmuch as cor 
is too heavy for use.” The exclusion of * the class 
which may be termed ‘ boat rafts,’ was also neces- 
sary under the circumstances, though we. shall 
have to speak of some of them later in terms of 
commendation. 

The exclusion of cork fittings from the Society's 
competition we consider highly proper. The notion 
is widely prevalent that almost any trifling addition 
to the buoyancy of a boat makes her a lifeboat, 
when, the fact is, that it does nothing but make her 
a very ineffective life-buoy. This cork-fitting prin- 
ciple is especially in favour with certain naval 
officers, who think, by allowing a few pounds of 
cork to be fitted in different parts of an ordinary 
boat, to stifle the ery for proper trustworthy life- 
boats. It is common enough in the mercantile ma- 
rine to see a boat with a kind of bolster or “sau- 

” of cork—a long canvas-covered cylinder— 
lashed below the thwarts on each side, and you are 
complacently assured that this a valuable lifeboat 
‘* because it can’t sink.” It is true that it ‘can’t 
sink,” but it ceases to be a boat as soon as it is filled 
with water, ceases, that is to say, to be a vessel ca- 
pable of containing, and being propelled by, its 
crew. The cork, morever, being low down, is ists 
ancy in the wrong place, and the boat is no sooner 
swamped than it commences to roll over and over 
with every wave. 

There was a scheme not long since for placing 
slabs of cork beneath the thwarts and sternsheets 
of a boat, the effect being to make her compara- 
tively buoyant when swamped, and more capable of 
supporting her crew. But it was not pretended 
that she would be manageable, or could continue tod 
be rowed or sailed. This scheme, we believe, has 
now taken the form of placing cork slabs under 
certain shifting thwarts, which are intended to float 
out, and become life-buoys, when the boat fills, It 
is an obvious objection that the boat might just as 
well carry the same weight of cork in the form of 
ordinary life-buoys or belts, which would be far 
more certain to float out of a swamped boat, and 
much better adapted to sustain men in the water. 
Of course we do not contend that a swamped boat 
which has a little cork about her will not sustain 
her crew longer than. one without cork—just as a 


than one of oak or elm—but this is not a reason 
for misapplying the cork, still less for 
the boat a lifeboat. Besides, if cork is to be f 
at all it can be much more usefully applied outside 
the boat than inside. In the form of a thick band 
or rubbing-piece round the boat, just below the 
gunwale, it will add much to her stability, and thug 
render a capsize less likely, while it wil diminish 
the risk of the boat being destroyed against the 
side of the ship in lowering. A cork band thug 
fitted maybe a valuable ition to an o 
boat, but it will not and cannot make her a life. 
boat, nor will it convert her into a reliable boat, 
fit either to save a crew 0 a up @ man. 

We shall shortly publish drawings of various 
types of ships’ lifeboata, 





BOILER EXPLOSIONS, 

On the morning of Friday last one of Howard's 
Safety Boilers exploded at the rice mills of Messrs, 
Martin and Shiel, near the Tunnel Pier, Wapping, 
killing four men, and severely scalding some chee 
The boiler is one of two, each consisting of five 
five-tube sections, worked at 150 Ib. pressure, some- 
times at 155. The steam guage is figured up to 
160 only, but has range up to about 170 Ib, The 
tubes are 12 ft. long by 9 in. diameter outside, 
8$ in. inside; there is a ring at the back end § in, 
thick, 7 in, diameter inside, welded to the tube end, 
This welding gave way, and the tube blew out, and 
the two boilers were entirely emptied of both water 
and steam. The building was quite uninjured, and 
if a new pipe had been at hand the works might 
have been going on as usual in an hour after the ex- 
plosion. An inquest was held on Saturday last, 
and adjourned to last Wednesday,. when the 
coroner produced the evidence of Mr. E. B. Bar- 
nard, who, as a skilled engineer, had inspected 
the injured boiler. His evidence was to the effect 
that the ring had never been welded—that it had 
missed the heat. Messrs, Howard’s workmen gave 
evidence that the appearance of separated welds, if 
the separation was made when the metal was heated, 
would show no torn surface, but an even black skin, 
just as it had before welding. The question appeared 
to turn upon the accuracy of this statement, and the 
owners, oy apm rg Shiel, asked that rr in- 

iry might journed to get the opinion and tests 
ot Me. Kirkaldy, of the Gaove, Southwark. On 
Saturday morning the inquest will be continued, 
and we will report the result of this interesti 

uestion in our next. At the inquest we observ 
. Longridge, Mr. Heath, and other representatives 
of boiler insurance companies, and Mr. McF. Gray, 
from the Board of Trade, who, we understand, 
have all examined the boiler, that the lessons it 
teaches may not be lost. It is an error, we 
think, to werk steam boilers with steam gauges 
marked only up to a mere trifle above the ordinary 
working pressure, especially where such rapid ge- 
nerators of steam are used as these boilers unques- 
tionably are. If the safety valve should stick, the 
ressure would in a minute or two have carried the 
ger to the limit of its range, and there would be 
no indication of further increase of pressure, until an 
accident occurred. In this case it ap that was 
not in any way connected with the explosion, but 
we nevertheless think it important to take the op- 
portunity to impress the importance of this pre- 
caution on our readers. 





HIND’S SLOTTING MACHINE. 

Ix the English department of the Vienna Exhibition the 
largest exhibitors of machine tools are Messrs. Hind and 
Son, of Nottingham, who amongst other exhibits show the 
slotting machine which we illustrate on the previous page. 
The machine has a 9 in. stroke, and will take in articles 
48 in. in diameter, while it is of a neat and substantial 
design, which renders it worthy of notice. 








Warer Surrry or MortreaL—A pope has been made 
on 


by the Water Committee of the city of Montreal for the con- 
struction of a large canal from above Lachine Rapids, 
should join and cross the existing aqueduct, and eventually 
discharge into a large subsidiary reservoir, to be of sufficien 
capacity to give the city 30,000,000 gallons per day in ny 
while in summer the two together would supply 100,000 ob 
. The committee further propose to estab! r 
i of the mountain, capable 
containing a month’s supply of water, anc aM 
aap sunsh highee level, So anpply Ga getee . 
Sherbspoke-street. The i pumping mains — 
on this account be ly Two new ones - 
80 in., and ohne of 16in. di , wi be needed, besides ® 
6in. main, to distribute the water on the high level 3.972 
whole cost of the proposed works is estimated at 3, 


fir boat, when swamped, will float a little higher | dollars. 
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THE PEAT QUESTION. 
To tHe Eprror oy ENGINEERING. 


Sre,—In the letter of Messrs. Henry Clayton, Son, How- 
Jett, and Co., which appeared on the 23rd of May, I observe 
that they disavow any responsibility for the calculations in 

tus of the Dumfries Peat Fuel Company. This 
may be all very well, but inasmuch as the said calculations 
are based upon the use of their machines and what is called 
their system, I am sure your readers would have felt grateful 
to Messrs. Claytons had they gone on to substitute accur 
for inaccuracy. Indeed I think they were bound to do so 
after allowing their illusory estimates to make the round of 
the newspapers. They assured the world that a ton of peat 
feel could be produced by their machines for 5s., and they 
show no sign of retreat from that extraordinary statement. 
Your readers, I apprehend, are not credulous, and will re~ 
uire evidence for an assertion so marvellous. My sincere 
ire is to prevent enterprise in connexion with peat from 
wiring fresh discredit. Many have come to regard peat- 
bogs as sloughs of despond. Such they have been, and such 
they will continue as long as such extravagant expectations, 
asare encouraged by Messrs. Claytons, gain currency and 
acceptance. . ‘ 

The only corrections Messrs. Claytons admit are that 
9000 trays are required for each of their machines instead of 
3000, and that 200, and not 313, isthe number of possible 
working days per annum. 

So much admitted, the question will naturally occur 
whether other appliances must not be multiplied by three, 
like the trays. Surely 9000 trays will require thrice as many 
racks and thrice as much shedrobm. At this rate the sum 

for sheds and apparatus for ten machines, namely, 
12,0007. will swell to 36,0007.; to which, adding the cost of 
ten machines, 60007., and or to patentees, 10007., we 
have a total of 43,0007. instead of 19,250/. as stated. 

The profits estimated at 60007. upon 19,250/. with'413 work- 
ing days would then be 6000/7. upon 43,0002. ; but, having to 

luce the days from 313 to 200, the profits ‘would fall one- 
third, or to 40007. on 43,0002. 

Another item which your practical readers may have felt 
some surprise over is how wear and tear of machinery and 
plant can be put so low as 1/. per working day, namely, 
8182., or 2007. in the revised calculation. Such wear and tear 
is commonly estimated at 10 per cent., which I consider in 
an undertaking of this kind, to be wholly insufficient. But 
10 per cent. on 48,0002. is 53007., which deducted from the 
supposed profit of 40007. leaves a deficit of 3007. Yet'we 
have not taken into account the extra labour, for surely the 
handling of 9000 trays instead of 3000 will involve a tripling 
ofwages. It might be further urged, whether a business in 
whieh thousands of* tons of produce have to be weighed or 
measured and sold will not require an important allowance 
hr offices, clerks, stationery, and the usual commercial 


Itmay be irksome to Messrs. Claytons to descend to such 
ninutie, but if so others must assume the task, whatever 
their displeasure. We cannot afford to indulge in any 
illusions. As Mr. Meadows in his excellent letter observes, 
“In this, as in other matters, what we need to insure sound 

are sure and clear ideas of worth and value, even 
though their reception may at first interfere with more en- 
couraging hopes.’ 
I am, Sir, yours obediently, 
F. Hany DancHeEtt. 
Vale Hall, Horwich, Bolton-le-Moors. 





To THe Eprror oF ENGINEERING. 
S1zr,—“The Peat Question” is a heading with which all 
are familiar. 
a not this question or problem be stated somewhat 


I. To reduce the bulk of the raw material. 
IL To alter its structure, so that it shall dry more 
quickly, thoroughly, and permanently in the open 
, 


air. 
III. To alter its chemical composition so as to increase its 
“heat worth.” 
IV. To do the foregoing cheaply. 
The Exter system (instanced by Mr. Meadows) effects I. ; 
but the drying is artificial, and it has been discussed whether 
causes chemical improvement or deterioration. 
By “ ordinary turf” one certainly does not mean perfectly 
ary turf, but such as is usually sold in the Irish midland 
Was. 


According to Sir R. Kane: “It is very usual to find the 
turf of commerce containing one-fourth of its weight of 
water.” The same author says: “ When turf is dried in air, 
under cover, it still retains one-tenth of its weight of water, 
Which reduces its calorific power 12 per cent.” 

Are not all pulping, macerating, masticating, or disin- 
tegrating systems based upon the idea that by destroying 
the fibrous ‘and cellular structure of the peat, you facilitate 

escape of water and air, reducing the interstices in which 
these have lurked, and rendering their regress impossible ? 

ou get,in short, by these processes, “a ton of turt” in- 
stead of the former mixture. 

You have effected II. 

L Il. and III. may perhaps be summed up thus: To 

ge fibrous turf into stone turf. 
a former is not only denser, but more carbonic than the 
ter; and this suggests whether the natural process which 
Caused this cannot be imitated. 

Granted that “no mechanical treatment can increase the 
Percentage of carbon, or otherwise alter the chemical com- 
Position” of peat ; but pulverising a substance makes it more 
amenable to chemical action. 

Pong 1s often addefl to peat, to facilitate mechanical pro- 
nae .! but what is now mooted is whether peat-pulp might 
benefitted by the prolonged action of water, which, by 

) carrying off carbonic acid, would leave the residue 
x of two equivalents of oxygen for each one of carbon. 
pulp-beds beside Canadian canals (ENGINEERING, 


vol. xiv., 86) were submerged for some months, would 
not this gradually carbonise them ? 

The occasional renewal of the water would also remove the 
tannin, which retards decomposition. 

Financial considerations, IV., require that as much work 
as possible should be done in winter, when labour and water 
are plentiful; and, to induce landlords to accept low rent, 
land reclamation and the eventual production of water power 
should be combined with fuel making. It is urged against 
the Canadian system that it changes land into water; but 
on some sites this need not be. 

The bogs north of the Grand Canal, between Ballinasloe 
and Shannon Harbour, are instances in which adjoinin, 
rivers at much lower level, render it easy to run off the canal 
water. 

With a suitable site, does it not follow that the commercial 
advantages must rest with a system, which, while it excavates 
by machinery, provides cheap transit for its produce, and 
brin , the machine to the raw material, instead of vice 
vers 

This letter is too long. The subject, as well as the material, 
wants condensing ; but my failure is not due to want of will, 


on the part of 
Your obedient Servant, 
Water M, T, CAMPBELL. 
Athlone Barracks, June 3, 1873. 





REVERSING ROLLING MILLS. 
To tHe Epiror or EnGInesrrne. 

Srz,—Your correspondent, Mr. W, Schonheyder, says truly 
that all machinery should be constructed to bear the maxi- 
mum strains to which it may be exposed. He proceeds to 
contend that I departed from this “golden rule” when I 
designed my improved reversing gear for rolling mills. 

For he says I estimated the strength of the springs solely 
— to the work they have to perform when a plate 
passes through the rolls; whereas he thinks the strain 
to which they are ane, is really greatest during the 
reversal of the mill. In other words, he endeavours to show 
that springs made to the dimensions I gave, would be quite 
overstrained by the blow produced by throwing in the clutch, 
notwithstanding that they might be sufficient to mitigate 
the inequalities of resistance during rolling. But ¥ 
Schonheyder has omitted to notice that the reversing gear 
in ao was professedly designed for a 22-in. Fong mill, 
such as that in regular work at the Newport Rolling Mills, 
Middlesbrough. . 

That mill makes 25 revolutions per minute, and not 40 as 
he assumes. Taking his calculations as correct, and admitting 
his assumptions with this exception, it will be found that 
1.75 and not 2.8 ft. per second is the velocity at the centre of 

ation ; .047 and not .12 ft. is the corresponding height ; 

2.66 and not 7258 foot-pounds represent the energy to be 
imparted to the rolls, 5013 and not 12,800 are the numbers 
of pounds, and 24 instead of 5.715, the number of tons, which 
would balance the pressure at the end of each spring when 
the clutch is thrown in. 

And as 3} tons is the safe load, there is 50 per cent. 
margin for friction and the resistance of the upper chilled 
roll. While, therefore, Mr. Schonheyder may have been 

uite right on the supposition that the rolls made 40 revolu- 
tions per minute, he is evidently quite wrong if the actual 
speed of 25 revolutions be substituted therefore. And it would 
= that after all I was right, in deciding that rolling 
plates, which I had ascertained by experiment to produce 
occasionally a strain of 34 tons, would test the springs more 
severel any shock produced by mere reversing. It 
must also not be forgotten that if the springs should in any 
case prove unequal to their work, I have still the safety 
clutch to rely on. 

I do not know upon what ground your correspondent 
“entirely disagrees with the general supposition that trains 
of rolls acquire motion piece by piece,” after reversing, 
although I admit the wisdom of looking from that point of 
view in designing the machinery. 

I am, Sir, yours truly, 
JEREMIAH Heap. 
Newport Rolling Mills, Middlesbrough, May 27, 1873. 











CHESTERFIELD AND DERBYSHIRE IN- 
STITUTE OF MINING, CIVIL, AND ME- 
CHANICAL ENGINEERS. 

A FEw days ago the annual meeting of the Chesterfield 

and Derbyshire Institute of Mining, Civil, and Mechanical 

Engineers was held in the Municipial Hall, Chesterfield, the 

President, Lord Edward Cavendish, in the chair, Among 

those present were the Hon. Admiral Egerton, M.P.; Mr. 

W. Fowler; Mr. Charles Binns, (Clay Cross); Mr. H. M. 

Jackson, Q.C.; Mr. George Crompton; Mr. Thomas Evans, 

(Government Inspector of Mines for the Midland district) ; 

Major Hurt; Mr. J. P. Jackson; Reverend J. M. Mello, 

M.A., F.G.S.; Mr. J. G. Cottingham; Mr. J. Stores Smith, 

(Sheepbridge) ; Captain Jeniwine; Lieutenant Carrington, 

(Kiveton Park Collieries); Lieutenant Moore; Mr. G 

Coke; Mr. T. Holdsworth; Mr. J, Addey, (Unstone Coal 

Company); Mr. W. Howe; Mr. C. P. Ireland; Mr. J. E. 

Willis, (H.M.I.M., South Durham); Mr. Emerson Bain- 

bridge; and Messrs. Waddle, Howard, Gould, and many 

others. The President referred in eulogistie terms to the 
papers read during the year, referring especially to those 
read by the Reverend J. M. Mello. 

Mr. Howard, the secretary, read the report, which showed 
that there had been an increase of one life member, thirty- 
nine members, three honorary members, and eight students— 
the life member being Sir William Jackson. The t 
then proceeded to give an abstract from the various 
papers that have been read, and the discussions that have 
ensued thereon during the year. The Rev. J. M. Mello 
moved the adoption of the report, which was done without 





dissent. 





On the motion of Mr. J. P. Jackson the days for 
meetings of the Society were altered from 8 p.m. on 
as at present, to Thursdays at 1 p.m. 

The Rev. J. M. Mello, F.G.S., then read a paper on 
“Coal, its Nature, Uses, and its Products,” in the course of 
which he remarked that coal was clearly of organic origin, 
thin sections under the microscope showing that it fad 
originally existed in a vegetable condition. Out of 500 plants 
found in coal no less than 250 were species of ferns, although 
at present we had only 60 known species in 
reverend gentleman ha‘ recounted some well-known facts, 
expressed an opinion that was great room for im: 
— = pa of combustion, and juded 
an able address amid a a vote of thanks being 
accorded to him. — “ee 

Mr. D. P. Morrison next moved that the Institute appoint 
.. a? to investigate a merits of the Guibal and 

© fans, reporting the results of their experiments to 
the Institute. - 

Mr. Evans objected to the Institute’being call upon to 
decide upon the merits of either one fan or the other. 

Mr. J. 8. Smith said if the appointment of the commission 
would shelve the matter he would vote for it, he did not 
think the experiments would be of any value. After some 
discussion the motion was negatived, and the i 
terminated with the customary vote of thanks to the noble 
chairman. 

The dinner took place in the Market Hall Assembly Room. 
After-the usual loyal and some other toasts had been dis- 
posed of the president gave “Success to the Institute,” re- 
marking that it was now nearly two years old, and they had 
great grounds for hoping that it would prove a success. He 
thought the subject of mine ventilation of the highest im- 
portance, Judging from the evidence given before the 
commission, it appeared unlikely that coal would ever fall to 
its former price, so that there was plenty of room for economy 
in fuel. number of toasts were after disposed of, the 
proceedings being enjoyable throughout. 


hl 


es 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Rotherham Water Works.—The of the Rother- 
ham Corporation Water Works reports that the works con- 
nected with the Blackburn water supply are completed, and 
have now been operation one month, during which time there 
has been an abundant supply of water, although not so great 
as at first estimated—30, gallons per day. The actual 
—_ supplied from both springs is _ 20,000 gallons to 
4,000 gallons per day. It is recommended that the mains 
be laid on in the streets at Blackburn, so that services can be 
om on to the houses. As to the new reservoir at Ulley 
rook, a letter has been received from Mr. Mansergh, stating 
that the addition to the cost of the embankment, as originall 
estimated, will probably amount to something like 60001. 
In the byewashes, overflows, and flood water channels a large 
and unexpected addition to the quantity of rock excavation 
has been necessitated, increasing the gross cost of these parts 
of the ‘work by 30007. The cost of fencing is also augmented 
by 16002. It is believed that the total expenditure of the 
reservoir will not exceed 35,0002. 


Meetings of Shareholders.—On Friday the annual meeting 
of the Parkgate Iron Company was held, when the report 
already given in ENnGinsEeRING) was read and adopted. 
The chairman gave a very satisfactory account of the posi- 
tion and encouraging prospects of the company. At the 

neral annual meeting of the — (Derbyshire) Mining 
Sonne, held in the Cutlers’ Hall, Sheffield, a very en- 
couraging report was presented. It was stated that some 
rather expensive dead work was being carried through, but 
the other portion of the mine being very rich no call was 
necessitated. The value of the ore alosd during the year 
was 3500/. The old directors were re-appointed. 


Pontefract Water Works Reservoir.—The Pontefract 
Town Council have resolved to construct a new reservoir 
capable of containing 1,000,000 gallons on the Park Hill for 
the supply of the town from the plans and specifications of 
Mr. George Malcolm. 


ineering Works Contemplated or in Progress.—At the 
colliery of the Manvers Main Company preparations are 
being made for sinking a shaft some 286 yards in d to 
work about 800 acres of coal in the township of Wath, and 
very near to the village. Most ¢f the land is owned by Earl 
Fitzwilliam, and the balance to Mr. Thompson, of Wath. 
Near Barnsley negotiations are understood to be in progress 
with a view to the establishment of a large iron works and 
forge. The proposed site is easy of access to both canal and 
a The Midland Railway Company are pulling down a 
part of their existing Holmes Station, near Sheffield, and are 
arranging the erection of a new one with greater con- 
venience. The Clay Cross conaaty are engaged in sinking 
to a fine field of hard steam coal near the Doe Hill Station 
of the Midland Railway. Several sinkings of more or less im- 
rtance are being prosecuted in various parts of the South 
orkshire coalfields. The Saville-street Foundry and En- 
gineering Company (Limited) Saville-street, East Sheffield, 
are extending their premises, and are understood to be very 
full of work. I am informed that an eminent engine 
firm at Sheffield is constructing a powerful squeezer 
other machinery for a Danks puddiing apparatus, to be used 
in the vicinity. A new plate mill has, it is stated, been put 
down by Messrs. Charles Cammell and Company, Cyclops 
Works, Sheffield. The Albion Steel and Wire Company 
(Limited) Sheffield, haye taken additional premises in 
Stanley-street, Wicker, Sheffield, for the purpose of facili- 
tating their make of wire, wire ropes, &. 








PeRrvvian Te~eGRaPuy.— The Peruvian Government has 
uaranteed interest at the rate of 5 per cent. annum on 
00,000 dols. for laying a submarine cable Peyta to 

Panama. 
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LUDWIG’S RAILWAY WHEELS AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR. C. I. BERGMANN, ENGINEER, GRAZ, STYRIA. 


Ws illustrate, above, a somewhat novel construction of 
chilled cast-iron railway wheels with eo spokes, 
of which a pair aro exhibited at Vienna from Mr. C. I. 

mann’s foundry and iron works, of Graz, Styria. These 
wheels, which have been designed and patented by Mr. 
Ludwig, the manager of the above works, are intended as 
substitutes for the chilled cast-iron disc wheels in use to 
some extent on Austrian and German railways, and their 
construction will be readily understood from our engravings. 
The rim is cast in a chill, and from its form it can, without 
risk, be cast of harder iron than is usually employed. The 
rim and boss are connected by wrought-iron pe om as shown, 
and the wheel is stated to be capable of being braken only 
with great difficulty. One hundred and sixty pairs of these 
wheels have already been running about a year on the Graz- 
Koflacher Railway, and they are stated to hive given good 
results. 








NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Glasgow bg oe Market.—The tone of the warrant 
market has been so firm during the t week. The 
was 114s. On Monday, business 
to 113s. 3d., closing at the latter 
price. Yesterday, the forenoon market was flat, and 
the price receded to 112s. 6d., but an improvement took 
oe during the afternoon, and the close was—buyers 
18s. Od., and sellers 114s. Shipments are still going on on 
an extensive scale, and iron is being freely ordered out of 
store. The prices of makers’ iron are now quoted somewhat 
lower, and the special brands have a tendency to come 
nearer the price of ordinary iron. Makers are ina number 
of instances throwing their iron on the market instead of 
stocking, as some of were doing. 


closing price on ws 
was done from 114s. 3d. 
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Gartsherrie, at Glasgow 
Coltness - 
Summerlee _,, 
Carnbroe pa 
Monkland , 
Clyde ” 
Govan, at Broomiclaw ... 

loan, at Port Dundas 
Calder - 
Glengarnock, at Ardrossan 
Eglinton » ve 
Dalmellington w eve 
Carron, at Grangemouth, selected _... 
Shotts, at Leith ... - ose eve 
Kinnell, at Bo'ness 

(The above all 

Nail rods ... oe eee ose coe 141. 
Last week's shipments amoun’ed to 16,880 tons, as against 
22,110 tons in the corresponding week of last year. Report- 
ing on pig iron for last month. Messrs. Connal and Co.’s 
circular says that “the warrant market has been steady. 
The lowest quotation was 110s. 44d on the 6th instant, and 
the highest 118s 8d. on the 16th, and the close is quiet at the 
quotation. The stock in store has been reduced by 14,512 
tons, and now amounts to 58,509 tons, with warrants in cir- 
culation for 45,100 tons.” There was a firm market this 
forenoon, with business done at 114s. 8d. to 114s. 9d. cash, 
closing buyers at 114s. 10}d., sellers 115s. In the afternoon 
the market was steady, and a good business was done at 
lids. 6d. to 114s. 9d. cash, buyers at the close 114s. 9d., 
sellers 115s. 


The Malleable Iron Trade.—Manufactured iron continues 
suussaanhemiiehgunchan quit oh tho peahnsing ofthe pene 
entered into at ices at inning of the year 

have been worked off, and as that has been done, the works 


find that there is really no work for them; and we now find 
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that malleable iron works are not half employed, and do not 
see but hope, for better times. The only finished iron 
establishments that have a fair amount of work in hand are 
Blochairn, the North British, Coatbridge, and the Coatbridge 
Tinplate Works. Blochairn is entirely at a standstill this 
week on account of the stock-taking preparatory to the 
accession of the limited liability company. It is expected 
that work will be resumed next week. 


Clyde Trust—Parliamentary Report.—At the ordinary 
monthly meeting of the Clyde Trust yesterday, a report was 
submitted from the Parliamentary Bills Committee and dis- 
cussed. Reference was made to the purchase, at a cost of 
85,0001., of Barclay and Co.’s ship dock, and the ground 
belonging to it, and to the advantage gained by the Trustees, 
inasmuch as they would thereby be enabled to continue the 
harbour walls without any interruption, the amount of 
additional quayage being 190 yards, besides which they would 


be able to extend the east end of the Stobcross Dock 325 yards. | W 


It was reported that the Parliamentary Bills Committee had 

iven very serious consideration to the Bill promoted by the 
Saledonica Railway Company for carrying their south side 
traffic across the nee to the pro central station. 
On condition that the Clyde Trustees — was with- 
drawn the company consented to pay;to,the Trust a sum of 
20,0007. in the event of the railway bridge requiring not 
more than 36 ft. of the quay on either side of the harbour, 
and 22,6002. if not more than 40 ft. 

Peat Fuel Manufacture.— Within the last few months there 
have been established at least no fewer than four peat fuel 
companies, of which two are to operate in the county of 
Dumfries. Another has just been started, under the in- 
fluential auspices, it is said, of the Duke of Sutherland and 
Mr. John Pender, M.P. It is the Patent Fuel Company of 
Seafield, Livingstone, Linlithgowshire. 

Aberdeen Harbour Works.—The work of continuing the 
new south breakwater at the mouth of the Dee was resumed 
a few days ago. When operations ceased at the end of Jast 
season there was a total length of 800 ft. constructed, but 
owing to the lateness of the resumption of operations, and 
more especially to the great depth of water where the opera- 
tions are now in progress, it is not anticipated that this 
season’s work will add more than 300 ft. to the breakwater. 
What is constructed, however, seems to be of a most perma- 
nent character, and able to resist the strongest gales that 
prevail on the stormy Aberdeenshire coast. At the a 
of the Harbour Trustees, held on a it was re 
that during the four weeks ended 2ist May, 13,678 tons 
were dredged from the tidal harbour, and 550 tons from the 
entrance channel. Of these 10,281 tons were taken to sea 
by the hoppers, 3840 tons were used in connexion with the 
diversion of the.river Dee, 40 tons were used for ballast, and 
67 tons for the roads on the land reclaimed by the diversion. 
The dredgers are now working by two shifts, day and night, 
for the summer season. 

Edinburgh and Leith Engineers’ Society.—The ordinary 
fortnightly meeting of this Society was held last week, Mr. 
A. Leslie, C.E., in the chair. A paper was read on “ Econo- 
mical Steam Boilers” by Mr. John Ritchie, engineer. He 
gave a description of the various forms of boilers at present 
in use, and pointed out their defects, drawing special atten- 
tion to the great waste of fuel caused by the non-consump- 
tion of smoke. A sketch was given of an effective smoke- 
consuming arrangement by means of hollow bars. Mr. Ritchie 
remarked that the tendency of late years had been to in- 
crease the pressure on boilers, and showed by some calcula- 
tions the immense saving caused by the use of high-pressure 
steam. To diminish the risk of explosion from the use of 
high pressure, tubulous boilers ought to be used, as boilers 
of this construction can be safely worked at pressures rang- 
ing from 2001lb. to 3001b. per square inch. Even should 
explosion occur, this method of construction reduced the 
disastrous effects toa minimum. Mr. Ritchie advocated the 
compulsory inspection of steam boilers by law. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesda 
The Cleveland Iron Market.—Vesterday being Whit 
Tuesday, there was a general holiday, and the attendance 
on ’Change at Middlesbrough was limited to a few persons 
No business worth mentioning was transacted. It was 
that the demand for pig iron, and indeed for all 


kinds of iron, had fallen off very much since our last notice, 
esterday 
was 


The highest price asked for No. 3 Cleveland pig 
was 117s. 6d. per ton. There were no buyers, No! 
done in the manufactured iron trade. 


The Cleveland Ironstone Miners.—The Cleveland i 
miners having agreed to refer the wages qandion co 
arbitrator, the masters are;willing that that should be do 
and the mines are now open. Owing to the holidays oo 
ever, work has been irregular, and consequently there is not 
sufficient ironstone produced to keep all the blast furnaces in 
full operation. In the course of a day or two the yield will 
be as great as ever. It is not yet decided who is to be the 
arbitrator between the mineowners and the men. When the 
miners were restricting the output in order to force the 
masters to give the advance of 2d. per ton, the masters re- 
solved to withhold tubs unless the men would work full time 
The men refused to do this, and consequently work was 
stopped. Some of the masters said they would close the 
mines for months rather than give the advance, as their con. 
tracts would not allow them to concede it. There are those 
who believe that the arbitrator, whoever he may be, may 
possibly have to award a reduction to the miners instead of 
an advance of wages. 


The Prospects of the Iron Trade.—The prospects of the 
Cleveland iron trade are not at all encouraging, Many of 
the pig-iron contracts are being worked off quickly, and the 
demand is not so good. In the manufactured iron trade 
there is a very gloomy outlook. For a considerable time 
several works in the north of England have been partially 
idle, and to-day we learn positively that the Britannia Iron 
Works, Middlesbrough, and the North Yorkshire Iron 
Works, South Stockton, are to be stopped for a time. It is 
not intended to start those works on full time again until 
raw materials are cheaper, or better prices can be obtained 
for finished iron. It is to be hoped that in a little time things 
will get equalised. 

Fox, Head, and Co.’s Co-operative Works.—The Newport 
Rolling Mills, Middlesbrough, which are carried on under 
co-operative scheme, are like the rest of the iron works, feeli 
the effects of the condition of the iron trade at present, 
the a mage Messrs. Fox, Head, and Co., have posted up 
the following notice: “To the workmen at Newport Rolling 
Mills. On account of the great difficulties surrounding the 
manufactured iron trade at the present time, there is every 
— t of our being compelled to lay off our works more or 

broquently, and for periods of greater or less duration. 

e 1 continue to do our utmost to keep going, but if any 
workmen should prefer to seek employment elsewhere, he 
can have an order for his back money without working out 
his fourteen days’ notice, on application to the manager. This 
notice will continue in force until a change in the state of 
trade warrants its recall, and in no way affects the operation 
of the co-operative scheme. Signed, Fox, Head, and Co. 
May 31, 1873.” 


——— ing—We are informed that in different of 
the North of, England the engineers are getting Brough 
orders very quickly, and are not finding much new busi- 
ness. At some of the shops in Newcastle hands are being 
paid off. 

Shipbuilding.—In the shipbuilding trade business is 
decidedly easier. Inquiries are not so numerous. Some 
of the builders, however, have a number of vessels still on 


The Coal and Coke Trades.—The coal and coke trades are 
not so brisk. Everybody expects to see a considerable redue- 
tion in the price of fuel in a short time, especially if many of 
the iron works should be partially closed for a few weeks, and 
fine weather continue. 


The Wrought Nail Works at Middlesbrough.—Mr. F. 
Jones is makiag headway with his wrought nail works at 
Middlesbrough. In the course of a month or two they will 
be in operation. We must congratulate Mr. Jones for in- 
troducing to Middlesbrough another branch of the iron trade. 
Capitalists in Ironopolis confine themselves far too m 
to the making of pig iron and rails, instead of aiding the 
development of all the branches of iron trade, so that the raw 
materials could easily be used up in the district. 








Locomotion IN THE ARGENTINE RePuBLic.—Tramways 

and railways are doing a large business in the Argentine ~ 

ublic. The Boca Railway Company has ordered some ad 
itional rolling stock. 


Brazit1an TeLEGRAPHY.—The conditions of some modified 
concessions for a Brazilian coast submarine telegraph have 
been finally settled, the concessionary company remaining 
solely — touch at Rio Gran le do oy - 
Catharina, Santos, Ri aneiro, a, Perna 
ranham, and Para. The first section to be laid is that from 
Rio to Pernambuco. 


QugeNstaxD Rattwars.—The returns of the Quesnslend 
railways, which in 1871 were 76,166/., rose in 1872 to e ~ 
the augmentation being principally if not altogether s 6 
the requirements of ti ‘A reduction 
was Yr ed last was phe =} 
to t gross receipts. ne 
year upon the Qusadinl save 8 was about 20,000/., oF not 
quite one per cent. on the capital expended. | This 





| & poor 
result, but the lines confe of course, 00; le indirect 
nsland. 


| benefits on Quee: 
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RAILWAY AXLE BOX AT THE VIENNA EXHIBITION. 


DESIGNED BY MR. J. W. STOUS SLOOT, UTRECHT. 
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Ws illustrate, above, an axle box designed and patented 

Mr. J. W. Stous Sloot, Tolsteegsingel, och Bleekstraat, 

trecht, which has been already in use for some time, with 
very satisfactory results, on the Dutch State railways, and 
which is also exhibited by Mr. Sloot at Vienna. 

The box is only filled before leaving the shops, and has 
capacity for one litre of oil. When necessary, however, oil 
can be added through the opening A (sce Fig, 2) after the 
box is closed. The bearing, of gun metal, is cylindrical on 
the convex side, and is only fitted ‘in the middle with a reet- 
angular projection, B, thereby facilitating the adjusting of 
bearin in the box, as it is only necessary to turn it to the 

ht diameter and nothing more. When the projection, B, 

the bearing is made 2 millimetres lower and 2 millimetres 
narrower than the corresponding —— in the box, and the 

is turned to a diameter 2 millimetres smaller than 
that cavity, the bearing will be found to be movable in the 
direction of the centre line of the axle, and also to have some 
play. In the upper part of the box are cast the rect- 
cavities, C C, wherein are fitted the carrying plates, 

} fastened by the pins, E E 
The lower pam et to donis so constructed that a loosening 
? , consequent falling of the carrying 
Plates, D D, is only possible when the two parts of the box 
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carryi lates, D D (Figs. 1, 2, and 6), the plate, L, with 
the vuide’M Figs. 5 os 12), the pad or brush sewn on the 
sheet metal plate and case O, and the two springs, P P 
(Figs. 1, 2, 5, and 7). 

the cuts, 9’, 9’, g”, in the carrying plates, D D (see Fig. 6), 
whereof the parts, F, fit in the cavities, C, of the upper part 
of the box, the sheet-metal plate,L. They are so 
arranged that, when the plate, L, is put in the highest of 
these cuts, g” g”, the pad or brush still properly bears against 
the journal, when the latter is but 65 millimetres in diameter, 
and the bearing is worn out to its minimum depth; while, 
when the plate, L, is put in the lowest cuts, g/ g”, the pad or 
brush still roperly bears against the journal when the 
latter has a diameter of 95 mill - tres and the bearing hasits 
maximum depth or thickness. 

The plate, L, and case, M, (see Fig. 5) are made of sheet 
iron. The pad or brush (see Fig. 7) is sewn with thin co 
per thread to the sheet-iron plate, G, whereon is welded 
guide. The two cast-steel springs, P P, which press the pad 
or brush against the journal are rivetted and soldered to the 
plate, G, with two hoops of brass. 

The oil carried by the pad or brush to the journal falls 
after lubricating the latter into the lower part of the box on 





the fier Kae? the bie he and 2 ont Geom Gar 
the filter, K, and the hole, Hay th pone A‘, 


centre hole, H, in the partition, J, is fitted with the sheet- 
metal case, B, Lee with sma!l holes) nearly reaching 
to the bottom of the lower part of the box, C®, in order to 
prevent the spilling of oil outside the reservoir. 

When puttin, different parts of the box together for 
working, the following mode is adopted : 

First put the bearing (after being adj 
on the journal) in the yar — 
gether on the journal. t pad 
ney ee plate ry — O, on the cag 4 L, and 
in the cuts, g” g”, of the carrying plates, D D 
the diameter of the journal and thi of ‘ 
one of the lower or one of the higher ones), the parts, F 
the carrying plates, D D, in the cavities, C C, 
the w part of the box, and fasten these plates with 
pins, EE. When this is done the leading man has to see 
the pad or brush suitably presses against the journal, and if 
the springs,have got enough play; if not he has, according 
as the case may be, to put the plate, L, in lower or higher 
cuts, g’ g”, of the carrying plates, D D. When he has satis- 
fied himself that ess works well, the pad or brush is 
saturated with oil, and the lower of the box (the cavity, 
A*, of which has been previously filled with one litre of oil) is 
fitted and secured to the upper one by means of the bolts and 
nuts, x, which are first fastened to the lower part of the box 
and serve as guides when coupling the two parts together. 

The box is further closed at the back pert by a ring (Y, 
Fig. 10), of two sheets of felt sewn together and tightly fiting 
the grooves in the upper and lower part of the box, in order 
to prevent the entrance of dust and sand. The or brush 
consists of a worsted fringe on a linen weft. e wicks of 
the pad are so long that they reach to the bottom of the box 
when the pad is in its highest position. Altogether, Mr. 
Sloot’s axle box is of very simple construction, and the de- 
tails are well worked out to meet the requirements of prac- ° 
tical working. 


tle 





NOTES FROM THE SOUTH-WEST. 


The Port of Bristol.—The amount of dock dues received 
at Bristol in 1870 was 37,426/.; in 1871, 87,4317.; and in 
1872, 88,3377. Customs duties were paid at the port in 1870 
to the tune of 1,042,8997.; in 1871, to the tune of 939,1287. ; 
and in 1872, to the tune of 1,026,5167. 


Newport-Abercarne Black Vein Steam Coal Company 
| or eae Phe company has commenced sinking its new 
shafts. the course of the next three years it is expected 
that - output of something near 1000 tons per day will be 
attained. 


Spel Race Works are again in full swing. The 
fourth blast furnace has been lighted, and the improvement 
is visible on every side and in every department. 

Ilfracombe.—A new pier, harbour, and jetty have just 
been opened at Ilfracombe. 


Threatened Strike of Signalmen.—The signalmen in the 
employ of the Rhymney Railway Company have presented a 
memorial to the traffic manager asking for an advance of 3s. 
per week. This has been given to some of the best men, but 
the request of the memorialists has been refused by the 
directors. With few exceptions, the si men have given a 
fortnight’s notice. The signalmen of the Taff Vale Railway 
are also taking steps to obtain an advance, a memorial having 
been fo: for presentation to the directors at their next 
meeting. 

London and North-Western Railway.—A Bill for a pro- 
posed extension of the Merthyr, Tredegar, and A venny 
section of the London and North-Western Railway from 
Blaenavon to Abersychan has been rejected by a Parlia- 
mentary Committee. 

The Forest of Dean.—The iron trade is quiet in the Forest 
of Dean. The coal trade of the Forest exhibits no 
change. It is stated that Forest of Dean coal has 
favourably reported on by the Admiralty authorities. 


Trade at Merthyr.—There is nothing further to report in 
connexion with the trade at present being transacted in this 
district, as orders are somewhat scarce. It will be definitel 
known in the course of a few days whether the Cyfarthta 
Works will positively —_ hands. Negotiations were 
commenced some time since for the purchase of this-wealth 
concern, but for some unexplained cause they were sosiganel 

Blaenavon.—A new blast furnace has been blown in here. 
There are now altogether nine furnaces in full blast at the 
works. The colliers, since the advance in their me are 
making the best use of their time, and they are out 
sufficient coal to keep all the departments of the works in 
full operation. 

The Tin Plate Trade.—This trade does not exhibit much 
change. Business can scarcely be said to be active, as buyers 
are withholding contracts in the hope of placing them at 
lower rates. 

Steam Coal Colliers.—The steam coal colliers of the Moun- 
tain Ash district are expecting an advance of 10 per cent. in 
their wages, to take effect to-morrow (Saturday) in conjune- 
tion with that of the ironworkers. meeting of the men 
was held on Saturday, at which resolutions were 
appointing a committee to see that the advance is granted. 

Discovery of Coal.—Mr. Davies, of Galon Usha, has found 
coal in oats” cantitien on his estate to the north of Peny- 
darran. 





Toe Crvin anp Marcwanrcat noommed ig 
The members of the above a a visit on turda: 
last to the works of the Albert # Chelsea, and in the 
unavoidable absence of Mr. W. £. Bryant, the characteristic 


features of the work, method of suspension, 
were fully explained by Mr. A. T. Walmisley. 
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BREWING PLANT AT THE VIENNA 
EXHIBITION. 


Tas plant at the Vienna Exhibition forms an 
important and interesting series of exhibits, and one which 
will well repay examination. The Continental brewing 
pro cesses differ, as is well known, very materially from our 
own, in many of their most important details ; but the me- 
chanical arrangements employed are nevertheless many of 
them applicable that 

our brewers would in- 
wentigating the brewing pleat now shown at Vi Of 
some of the more important points connected with the pro- 
cesses of brewing as practised in Germany and Austria, it is 
our intention to speak on some future occasion ; our object 
at present is to describe an excellently got up set of brewing 
lant exhibited at Vienna by the Chemitzer Maschinenbaa 


esellshaft (formerly A. Mtinnich and Co.), of Chemnitz, a 
firm well and favourably known on the Continent as makers 
of 
is 


coger j and apparatus for breweries. 
The set of brewing plant to which we have just referred 
adapted for mashing 3000 kilogrammes (6600 Ib., or 
nearly 20 quarters) of malt, 100 hectolitres (2200 gallons, 
or about 61 barrels) of wort being obtained at each mash. 
The whole arrangement, which we illustrate by a two-page 
engraving, published with the present number, is based 
upon the “thick mash” system of brewing generally 
adopted in Germany, and in describing the apparatus it 
will be advisable at the same time to give an outline of this 
stem of brewing, so that the uses of the various parts of 
the plant may be more readily followed. 

Referring to the engraving, it will be seen that the 
principal parts of the plant consist of an iron mash tun, A; 
en iron ing tun, B; an iron mash boiler with copper 
bottom, C; and an iron boiler or brewing pan, D, these 
utensils, with their pipes, &c., being mounted and connected 
by platforms and staircases, as shown, The dimensions of 
the various vessela are marked on the engraving, and the 
capacities are as follows: Mash tun, A, 188 hectolitres= 
4186 gallons; clarifying tun, B, 182 hectolitres—=4004 
gallons; mash boiler, C, 96 hectolitres=2112 gallons; and 
wort boiler or brewing pan, D, 179 hectolitres—3938 
gallons. The mash tun, A, and clarifying 
cleaded with wood to prevent the loss of heat by radiation, 
and the two boiling vessels, C and D, are set in brickwork 
and directly heated by fires beneath them, as shown in 
Figs. 2, 3, and 4. . 

fn commencing brewing operations the mash boiler, C, is 
filled with water which is heated to the desired tem 
The crushed malt is then fed into the mash-tun, A, through 
the prel mashing machine, H, this latter consisting 
of a cylinder, into which the malt is fed from a hopper, the 
neck of the cylinder being provided with a circular rose, 
through which water is discharged. The mash is thug de- 
livered into the mash tun in the form of a thick paste. In 
the mash tun the malt is mixed with hot water from the 
boiler, C, this water being pumped into the tun by the centri- 
fugal pump, E. The pump just mentioned communicates 
with the Doiler, C, by the pipe,'g, and it delivers the 
water through another copper pipe, which extends upwards, 
and is furnished at its upper end with a semicircular bend, 
as shown in Figs. 1 and 4. This bend is connected to the 
pipe by a union so that it can be turned round, and made to 
lielives either into the mash tun, A, or into the clarifying 
tun, B. The position of the delivery pipe between the two 
tuns will beseen in the plan Fig. 3. 

In the mash tun the malt or “ mash” is thoroughly mixed 
with the water by the mashing machinery shown in Figs. 1 
and 8, this machinery, which is on a plan patented by the 
makers, being specially designed to work up the mash in a 
vertical direction. It consists of a cast-iron cross frame, 
ec, which extends across the mash tun, and carries a bear- 
ing for the upper end of the central upright shaft, c’, the 
lower end of this shaft being carried through a stuffing-box 
at the bottom of the mash-tun, and being fitted with a bevel 
wheel, which gears into a bevel pinion on the line shafting, 
as shown in Figs. 1 and 4. The frame, J R, which is 
mounted on the shaft, c', carries, first, a horizontal shaft 
furnished with crossbars and rakes, r, and, second, a vertical 
shaft carrying two twisted stirrers, K. The frame is further 
provided with a fixed pin or stud, on which are mounted 
two pinions, ¢g, these pinions revolving together. The 
lower and larger pimon of the pair gears into the wheel, p, 
at the head of the vertical shaft carrying the stirrers, K, 
and also into another wheel fixed on the main central shaft, 
e’, while the upper pinion, g, gears into a wheel, s, which 
runs loose on the central shaft, c’. This wheel, s, is far- 
nished with a brake disc, surrounded by a brake strap, 
which can be tightened at pleasure by means of the small 

of bevel wheels and light horizontal shaft, as shown. 

hen the brake is applied—the machine being in gear— 
the wheel, 4, is kept from revolving with the shaft, c/, and 
thua, as the upper pinion, g, is smaller than the lower one 
which gears into a wheel tixed on the central shaft, c’, the 
whole frame, J R, is made ‘o revolve round the shaft, o/, in 
the opposite direction to that in which that shaft is mov- 
ing, while at the same time motion is imparted to the ver- 
tical shaft carrying the stirrers, K, and the latter are made 
to revolve in the same direction as the shaft, c’. If, how- 
ever, the brake be disengaged, then the whole frame, J R, 
moves round with the shaft, c’, and the stirrers, K, are 
then turned by the resistance they meet with in the mash. 
When the frame revolves in the opposite direction to the 
shaft, o’, the horizontal shaft carrying the rakes, r, is made 


tun, B, are/ the 





to revolve by a bevel wheel at its inner end gearing in a 
similar wheel fixed on the shaft, c’. 

At the bottom of the mash-tun are two valves, through 
one of which the mash can be run into a pipe which con- 
ducts it to the mash boiler, C, while the other valve, p, com- 
municates with a pipe leading to the centrifugal pump, E, 
by means of which the mash can be delivered into the 
clarifying tun as already explained. 

To return néw to the process of brewing. After the 
mixing of the mash in the mash tun has gone on for a cer- 
tain time, a portion of the mash is run down into the boiler, 
C, and there reheated, and is then pumped back through 
the centrifagal pump, E, into the mash tun. This process 
is repeated three times. The mash boiler, it will be noticed, 
is provided with a central revolving shaft, driven by bevel 
gear, as shown in Fig. 2, this shaft having a pair of radial 
arms, which carry movable rakes, ¢, these rakes sweeping 
the bottom of the boiler, and preventing the mash from 
sticking toit. Both the boilers, C and D, are, as we have 
stated, heated by direct firing, and both are covered; the 
covers provided with manhole doors, and with tubes 
or funnels for conducting away the steam arising during 
the boiling process. 

After the last portion of the mash has been passed back into 
the mash tun after reheating, and after this portion has been 
thoroughly mashed in, the whole quantity is by means of 
the eentrifugal pump, E, transferred to the clarifying tun, 
B.” The bottom of this latter tun is covered by copper 
plates, placed about gin. above the bottom proper, these 
plates being perforated all over with small holes 1 milli- 
metre (,, in.) in diameter, there being 10,000 of these holes 
per square metre of surface, or about 930 per square foot. 
By means of this perforated false bottom the grains are 
kept back, and the clear wort is allowed to be drawn off 
through eight copper pipes—leading from different parts of 
the bottom, as shown in Fig. 8—into the copper underback 
or collecting vessel, I, whence it is run into the boiling pan, 
D, When the cocks of the eight tubes just referred to are 
first opened, the wort runs off in a thick condition, but sub- 
sequently in a clear state. The first or thick portion is, by 
means of the small copper pipe, shown in Fig. 4, run down 
from the vessel, I, to the pump, E, and pumped back into 
tun, the subsequent or clear portion being run 
on to the boiler, D, as we have already explained. 

When all the wort has been run off the malt or grains 
are loosened by means of a few turns of the central shaft 
carrying radial arms or stirrers, as shown in Figs. 1 and 3, 
and this having been done they are watered by means of 
the revolving sparger,L. The weaker wort thus produced 
is also passed on to the boiler, D, and the whole boiled. In 
order to facilitate the removal of the grains from the clari- 
fying tun a portion of the side of the latter at u, is made to 
open so that the grains can be dischafged directly into a 
eart. 


In the boiler, D, the hops are added to the wort, and as soon 
as the latter “ breaks” it is run off through the pipe, y, into 
the hop-back, F. This hop-back is of wrought iron, and init 
there are fixed at a distance of from 2} in. to 4 in. from the 
sides and bottom strong sheets of brass wire gauze, which 
keep back the spent hops, but allow the wort to escape 
through the pipe, é, to the centrifugal pump, G, by means of 
which it is pumped up into the coolers. The latter do not 
form part of the apparatus exhibited. 

The bevel pinions on the main line of shafting which 
impart motion to the mashing apparatus and to the stirrers 
in the clarifying tan, are both connected to the shafting 
by friction clutches, so that the latter may slip in the event 
of any unusual strain coming upon the apparatus. The 
centrifugal pumps, E and G, are also driven through fric- 
tion gear, each consisting of an iron cone working on a paper 
cone, and by raising this shaft carrying the iren friction 
wheel, the pump is thrown out of gear without shifting a 
belt. The stirring apparatus in the mash boiler, C, is driven 
by a belt, as shown, and with the exception of the wort 
pump, G, the throwing into and out of gear of all the ap- 
paratus, as well as the epening and shutting of the valves 
for the mash tun is effected from the raised platform or 
gallery by suitable hand gear. The mash tun and clarify- 
ing tun are, as will be seen from the engraving, supported 
on wrought-iron beams, n, of [ section, these being carried 
on standards or columns, 00. Theshafting is supported by 
— fixed to cross bearings connecting the beams, 2, as 
shown. 

Altogether the arrangement is a very neat and com- 
pact one, and the details are well arranged to suit the 
practical requirements to be fulfilled, The Chemnitzer 
Maschinenbau Gessellschaft, beside the brewery plant we 
have described, also exhibit a malt-turning apparatus con- 
structed on the system of Herr A. von Schlemmer, of Hoch- 
heim ; but of this apparatus we must postpone giving an 
account until a future occasion. 





Coax ty Vascovver’s Istasp.—A return of the quanti 
of coal raised by the Vancouver Coal Com , and 
from Nanaimc Harbour, Vancouver's British Co- 
lumbia, shows that the wt of coal exported in 1872 was 
46,148 tons, while in 1871, it was 34,866 tons, and in 1870 
29,699 tons. It will beseen from these figures that the 
— of coal in ~~ eee Dominion of Canada is 
rapidly increasing, and before coal will probably figure 
as a large item in the exports of the island” yes bee 
mine, named the Wellington Colliery, at Departure Bay, near 
Nanaimo, was opened in March, 1872, and the quantity ex- 
ported from this quarter in 1872 was 13,324 tons. 





THE VIENNA EXHIBITION, 
Ws publish this week a two-page. lithograph, showing 
the side elevations of one of the transepts, and a part of the 
nave of the Industry Palace of the Universal Exhibition a¢ 
Vienna. In the latter view, the curved line shows the 
junction which the transepts make with it. This dra 
conveys a perfectly clear idea of the decoration on the out. 
side of these parts of the Industry Palace, and it shows the 
arrangement and dimensions of the side windows by which 
the interior is lighted. 


NARROW GAUGE ROLLING STOCK. 

In our issue of March 28th last, we published at wo- 
lithograph of a high-sided narrow gauge wagon for 
Madeira and Mamoré Railway, and on page 229 of the 
same number we gave the specification for part of the roll- 
ing stock of that company. 

This week we publish further illustrations of the same 
stock, namely, a low-sided wagon. The drawings, which 
are in the greatest detail, and fully dimensioned, leave little 
for description. It will be seen that the underframe is 
composed entirely of wrought iron, and all joints which 
have to be taken apart in shipping, are made with bolts, 
The sole bars are 11 ft. 11} in. long, and are formed of one 
8} in plate 4 in. thick, and two angle irons 34 in. by 2in, 
by gin. ; the headstocks and cross-frames are composed 
each of two angle irons 2}in. by 2hin. by Zin. The 
underframes are stiffened by eight 4 in. gusset plates. The 
sides of the wagon are made of * in. plates, 11 ft. 11} in. 
long, by 1lin. deep. We shall publish further drawings of 
this stock on a future occasion. 








OXIDE DRY BOTTOMS. 
To tue Eprrorn or ENGINEERING. 

S1z,—It is with some pleasure that I aieotintyn Os per. 
fect frankness of statement in Mr. Hutchinson’s last letter; 
and if it does not contain every essential to a full estimate of the 
value of “‘ oxide dry bottoms” he has furnished a fair excuse for 
it. That there are great difficulties to be surmounted wherever 
a is attempted is Peay so and these have = 

vated by numerous other impediments, arising 

a enpeatainates commotions in the trade. The 
mances of the furnaces are, I think, creditable, show 
2 cwt. of cinder to the ton of iron heated as the actual savi 
of the system. But it must be observed that the mixture 
the resulting cinder from waste, and the melted “ 
mine” will not produce a fettling equal to the 
“tap” from a “ cinder bottom.” 

It is clear that the real merit of these furnaces consists in 


mercial i gain; 
not be denied, if its introduction should involve cost, it would 
not obtain with genera} makers. 

Another correspondent has shown that he can heat iron for 
rolling with a waste of 2} cent. That he is 
fortunate will appear to most experienced ; but th 
Mr. Hutchinson’s waste is i by this prodigious 
result, I cannot consider the waste of the “dry bottoms” as 
other than moderate. : 

My experience in removing cinder from the region of the 
charge was, like Mr. Corbett’s, attended with increase of both 
fuel and waste, but the figures given show a decidedly better 
result as regards waste. 

I cannot accept Mr. Corbett’s theory of the causes of waste 
in cinder, for according to his own showing the 
of silica to the iron could never come out of 
chamber of a cinder bottom furnace; nor can I reconcile his 
statements that “ silex,” as the associate of cinder, destroys on 
a cinder bottom and protects on a sand one. . 

Neither can I understand how he has atteined the 
maximum of fuel and the minimum of waste. My experience 
has been that the less the consumption of fuel to the ton of 
iron heated, the less the waste. k 

It is our common practice to heat with one-third less coal 
than given by Mr. Corbett,j but the waste is double. 
Am I to infer from Mr. Corbett’s statement that he can 
produce 1 ton of good bar iron from 21 cwt. of puddled bar ? 

I am, Sir, yours cbediontiy 





THE AMERICAN STEAMSHIP COMPANY. 
To tHe Eprtor or EnGiseERING. 

Sr,—In a recent number of your paper you allude to the 
steamers building for the American Steamshi: Ase fo 
this city by William Cramp and Sons, as being d 
myself. ‘ihis is a mistake, which I beg you will corm 
Early in 1871 one of the firm of Cramp and Sons “t 
England in company with their engineer for the purpose 
taking a look at the shipyards and machine shops os the 
Clyde and elsewhere. On their return the proposition made 
by them to our compan: was accepted, and four vessels have 
been built (three are launched). One, the P 
hes hed 0 very cussssstel trial tip, and sulle on 
Liverpool. agents aro Messrs. Ri pope 
Co., and I hope you will find it convenient to visit her 
publish your opini 

My position has been that of chairman of the 
committee, and it has been my duty to see that the wail 
wero in design and construction what they should be, 


hope I have succeeded. 
Roepe tay iL BantOe 
Philadelphia, May 12th, 1873. 





Proeress 1n- WEsTEEN AustRatia.—A steam dredge 
been employed in removing sandbanks at the mouth re 
Swan River, Western Australia. Tenders have been scooped. 
the Western Australian Government for the erection 
houses at Champion Bay, Busselton, and Bembury- 
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NARROW GAUGE ROLLING STOCK: DETS 

































































TAILS OF LOW-SIDED GOODS WAGON FOR THE MAD 


CONSTRUCTED FROM THE DESIGNS OF C. F. IE KIERZKOWSKI, ENGINEER, LONDON. 


(For Description, see Page 402). 
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RAILWAY, BOLIVIA. 


FOR THE MADEIRA AND MAMORE 


ODS WAGON 


<IERZKOWSKI, ENGINEER, LONDON. 
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THE VIENNA EXHIBITION. 


J GESELLSHAFT (LATE A. MUNNICH AND CO.) ENGINEERS, CHEMNITZ. 


Fig. 2. 
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We publish with the present number a Two-page Plate 
showing the Side Elevations of Nave and Transepts at 
the Vienna Exhibition, also a Two-page Plate of 
Brewing Plant at the Vienna Exhibition. The descrip- 
tion of these plates will be found on page 402. 








Viexwa UntversaL Exnisttion.—We beg to announce 
that to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 
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THE INSTITUTION v. NARROW GAUGE. 
ff Session 1872-73 of the Institution of Civil 
Engineers will long be a memorable one, on ac- 
count of the discussion arising out of Mr. W. 
Thomas Thornton’s paper on the relative advan- 
tage of the 5 ft. Gin. gauge and of the metre 
gee for the new State railways of India. This 
“scussion, if we may give that title, to what was 
little more than a systematic attack, upon narrow 
eee tailway principles, extended to wider limits 
‘a probably any other in the archives of the In- 
stitution, and may, as was doubtless intended, exer- 
cise an important influence upon the immediate 
of railway construction in India. 
be fact the influence which has been brought to 
.“fupon the subject has already made itself felt, 
i the recent order which has been issued, to arrest 
the progress of narrow gauge lines in India, until 
Teaton of gauge has been again considered. 
Would be out of place for us to review the 


dio exaggerated, and the cost 


judiced and interested engineers. We shoul Some 
to revert to a period immediately succeeding the 
death of Lord Mayo, when the chances appeared 
possible of reversing the joint decision arrived at 
by him and by the Duke of Argyll, and of main- 
taining the broad gauge for the contemplated 
Indian extensions, We should have to trace out 
the various means by which, through a long period, 
peeves was gradually and steadily brought to 
ear upon the Indian Government, until, influenced 
by the constant assurance that a grave mistake had 
been committed, the metre gauge was put upon its 
trial at the bar of the Institution with Mr. 'Thorn- 
ton ‘for its advocate; when this arrived the end 
so long aimed at was reached, and little justice 
could be expected from those who were most eager 
to be examined as witnesses for the prosecution, and 
who, at the same time, constituted themselves as 
judges. After the discussion terminated, it was 
decided to step aside of the usual practice at the In- 
stitution, and publish a verbatim report of all that 
had been said at the various meetings upon the 
subject without delay, in order that no time may 
be lost in bringing the influence of the Institution 
to bear in reversing the obnoxious decision of Lord 
Mayo. We need not trouble to inquire here 
whether, in its eagerness to achieve a desired pur- 
pose, the Council of the Institution has not out- 
stepped its functions, and for the present we may 
deal only with the general tone and arguments of the 
memorable discussion, deferring till a more con- 
venient opportunity, a more detailed criticism, 

The ground occupied by Mr. Thornton is briefly 
as follows: That y adopting the reduced gauge 
for the contemplated 10,000 miles of new line, the 
Indian Government would effect an approximate 
saving of ten millions sterling, and would provide 
railways which should be fully equal in capacity to 
those already existing. 

The saving claimed was shown to be within 
reasonable limits, both from actual experience in 
the construction of narrow gauge aime and 


soz | from careful estimates made by our most responsible 
«on | CDSineers ; while as to the capacity of a narrow 


gauge railway, experience again is teaching us 
every day, that a railway of a metre, or 3 ft. 6 in. 
gauge, can with ease convey as much traffic as the 
5 ft. 6in. Indian railways, and that with proper 
working they can carry more. 

Mr. Thornton showed clearly that the incon- 
venience of a break of gauge had been grossly 

of transferring goods 
would form in India, but a very insignificant propor- 
tion of the saving effected in construction. He 
omitted to add that the greater economy in work- 
ing, which is possible upon narrow gauge railways, 
would far more than compensate for the cost of the 
exchange stations. 

In assailing the facts advanced by Mr. Thornton, 
several Tuesday evenings were expended, and nu- 
merous speakers exhausted all their arguments upon 
the subject, without, however, damaging the posi- 
tion Mr. ‘Thornton had taken up, and in his closing 
remarks that gentleman shgwed himself fully Ys 
to reply to the objections which had been raised. 

A brief review of the reply may perhaps convey 
the best idea of the salient points in the discussion, 
and the tone of those who took a part in it. Mr. 
Thornton very happily compared the speeches of 
Mr. Andrew and Mr. G. P. Bidder to t of the 
barrister, who, having no case to defend, abused 
the plaintiff's attorney. Not that there was much 
fault to find with Mr, Andrew in this respect, he did 
not step beyond the limits of special pleading, But 
it was very different with Mr, Bidder, and the ex- 
cuse which Mr. Thornton made for that gentleman 
‘‘that it was only a way he had,” was quite an in- 
sufficient one. Amongst other things, Mr. Bidder 
stated that ‘‘a packed Commission, with a duke for 
a dry nurse,” was sent to Norway to inspect the 
narrow gauge system of that country. is has 
only one signification. A packed Commission is a 
Commission brought ‘together unfairly and frau- 
dulently for the attainment of some unjust end,” 
Therefore, Mr, Bidder gave to the world the state- 
ment that the Duke of Sutherland, Mr. John 
Fowler, Major-General Strachey, Mr. Rendel, and 
others, had been in fraudulent collusion to bring 
about an unjust end, and therefore that Mr. Fowler 
on the one side, and General Strachey, and Mr. 
Rendel on the other, had submitted reports to the 
Indian Government which they knew were dis- 
honest. ‘This being the most striking remark in 
Mr. Bidder’s speech, we need not consider it further. 








Carefully comparing the different 
economy in first cost that could be effected by the 
adoption of the metre gauge. Mr, Thornton showed 
clearly that the sum he had stated, namely, of 
1000/, a mile, was within the mark. With reference 
to the objections raised at the meeting inst the 
evils of a break of gauge, which one gentleman con- 
tended would be infinite, and another asserted could 
not have a money value assigned to them, Mr. 
Thornton contented himself by pointing out that on 
a branch of the East Indian Railway, the actual cost 
of transferring goods is only 3d. a ton; whilst at 
another place upon the Eastern Bengal, the cost of 
shifting freight between the railway and boats is 
but a trifle over 5d. a ton. These prices, which cor- 
respond with those in all other parts of the world 
for this work of transfer, should surely be sufficient 
to answer all the foolish objections raised upon this 
point. Estimating then the total cost of shiftin 
the freight that would be carried upon the pro 
10,000 miles of narrow gauge railway, Mr. Thornton 
assumed that the excessive quantity of 3,330,000 
tons a year would have to be transferred. This at, 
a cost of 4d. per ton would involve an annual outlay 
of 50,000/., which would have to be deducted from 
the saving effected in first cost, and which, taking 
the interest at 5 per cent., would represent a yearly 
income of 500,000/. By what process of reasoning, 
asked Mr. Thornton, could it be proved that the 
Indian Government would be justified in incurring 
an expense of 500,000/. a year in order to save 
50,0002. ? 

One reason, and that a powerful one, could be 
advanced against the adoption of the narrower 
gauge. If it could be shown that the carrying 
capacity of the rolling stock is unsuited to mili 
requirements, the extra accommodation wo 
become necessary, irrespective of cost. But here 
again experience is at hand, and the rolling stock 
designed and built by Mr, Rendel for the narrow 
gauge Indian lines shows what can be done in this 
matter; while as Mr. Charles Douglas Fox had 
stated, rolling stock of precisely the same width as 
that upon the Indian 5 ft. 6 in, railways. had been 
long in use upon the Canadian 3ft. 6in, lines. 
Again, Mr. contributed some valuable nar- 
row gauge railway experience from the United 
States, gathered from the Denver and Rio 
Grande 3 ft. line, which entirely answered the 
absurd statement of Captain Galton that metre 
gauge ambulance cars could only convey two 
men, The latest type of the German ambulance 
car, as exhibited at the Vienna Exhibition, 
accommodates ten men, allowing to each 138 cubic 
feet of space. The Denver and Rio Grande 
wagons are built of such a size that they would 
nesaremnecate six men, with the same allowance to 
each, 

With regard to the carrying capacity of the metre 
gauge in times of emergency, it must be re- 
membered that there is only one mode by which the 
full measure of usefulness of such railways can be 
developed; that is, by the aid of Fairlie engines. 
Mr. Lee Smith, in the course of the discussion, con- 
tended that the quantity of rolling stock pro: 
by the Governmant of India, especially for the 
Punjab lines, was entirely insufficient, and, there- 
fore, that the estimate of cost was incorrect. Upon 
this point we cannot do better than quote goa of 
Mr. Thornton's reply ; we regret that want of space 
will not allow us to give it in extenso. 

Mr. Lee Smith’s proofs were given thus: ‘Twelve 
trains a day, of 30 metre-gauge vehicles each, or 
360 vehicles together, would, he said, be required 
for the transport of 1000 os 4 equipped men per 
day, or for 7000 men per week. Eleven thousand 
men would therefore require 560 vehicles. Now the 
whole length of rail. from Peshawur to Kurrachee 
being, in round numbers, 1100 miles, its aggregate 
rolling stock, at the rate assumed by Mr, Thornton, 
and understood to be proposed by Government— 
namely, 1 engine and 30 vehicles per 13 miles— 
would be 84 engines and 2538 vehicles, which latter 
fi , divided by 30 vehicles—Mr. Lee Smith’s 
ees of vehicles for one train—would yield.a 
quotient of what? According to Cocker, of about 
84 trains ; according to Mr. Lee Smith, of only 2, 
What was to be thought of such arithmetic? What 
but that a man might be a responsible engineer, 
and yet be no great adept at ciphering P 

We regret that our space this week will not per- 
mit of our following this subject further at prese: nts 
and indeed a review of the whole discussion wo' 
extend beyond the limits ef many articles. 

We should, however, allude to the concluding 
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remarks of the President, who delivered an opinion] 
decidedly adverse to narrow gauges. Moreover, the 
amount saved was, according to him, insignificant. 
What is 10,000,000/. for India, with her popula 
tion of 200,000,000 ?—only a shilling per head, or 
one-twentieth of a shilling for interest upon the 
whole amount ! 

On the other hand, it might be suggested that 
the saving of the extra 10,000,000/. might mean 
half a million less profit to the engineers who carried 
out the works. But such a consideration is, of 
course, one entirely without weight. 








SEWAGE UTILISATION IN 1872. 

Art page 63, et seq., of the present volume, we gave 
@ general retrospect of the sanitary condition of 
many of our leading towns in respect to sewage 
and water supply ‘The official report for 1872 
has only been recently issued. Towards the 
conclusion of the article here referred to, we 
stated that the Local Government Board is 
empowered by the Act under which it is constituted, 
to appoint an inspector, whose duty it would be to 
inquire into the state of the sewerage and water 
supply of any town, district, &c. (no matter how 
small that may be), if complaints had been for- 
warded to the head office. If the oe oa appointed 
for such purpose, after visiting the locality, had 
proved that a necessity existed for improving the 
sanitary condition of such locality, the Board could 
compel the local authorities to remove the evils 
complained of. Should such authorities neglect to 
follow the advice tendered to them, the Board has 

wer to appoint an officer as a substitute for the 
focal authorities; a loan might be raised on the 
security of the rates exigible to the district ; 
and, consequently, the sanitary improvement 
of any place is, by the Act, placed in the 
hands of its ratepayers. We concluded our remarks 
by urging on our readers their individual and col- 
lective duty of carrying such provisions to a practical 
issue. As we then stated, neither science, money. 
nor power need be wanting. The results of 1872 
practice we now propose briefly to state. 

It appears by the Parliamen return recently 
issued that a comparatively small amount of the 
whole of the corporations, local boards, &c., of 
England, have availed themselves of the Act to 
which we have referred. As might be guessed, by 
the of our preceding articles on the sewage 
question, only three practical courses were open to 
such authorities ; namely, Irrigation, Filtration, and 
Precipitation. The Government report is confined 
simply to such places as have required a loan, hence 
our remarks should be strictly confined to such 
cases, simply because, in the absence of officially 
recognised statements, we should be led astray by 
those who have either personal or local influence to 
bear on their judgment. 

With respect to irrigation, Mr. Hope's farm, 
situated between Barking and Romford, in Essex, 
has long been held as a model. It is, however, a 
private enterprise, and therefore does not come 
within the —- scope of an official report. In 
the report ore us it seems, however, that by 
means of agricultural operations forty-two districts 
disposed of their a by irrigation methods. 
Generally speaking, so far as our experience goes, 
the character of the effluent water arising from this 
process greatly depends on the conditions of tem- 
perature and soil. If the former be, on an average, 
low, and if the earth contains a large amount of 
alumina, soluble in acid, or still further, if the soil 
contain a large amount of sand (by which ready 
filtration would be insured) then irrigation would 
be of the highest sanitary and agricultural value. 
As a rule, the Government report gives a decided 
opinion in respect to the —_— of the effluent water 
running from such sewage farms, complaints in 
only three cases having been made. The enormous 
rainfall of 1872, however, must be taken into ac- 
count, for it is evident that this would sufficiently 
show a highly-coloured statement of the value of 
irrigation in a sanitary pont of view, although 
greatly diminishing the value of sewage in respect 
to its agricultural uses.* 

We find that, as we fully expected, no commer- 
cial result has arisen in any case profitably with re- 
spect to the treatment of sewage. In farming, War- 
wick seems to be the best on the list, but our personal 
experience of that farm does not coincide with the 


* Seo our remarks at 








page 101 of this volume, at the con- 
paragraph in Column 2. : 


clusion of the second 


results stated. So far as that goes Warwick (not 
the Earl of Warwick’s farm, near Whitnash) has 
barely borne a balance between revenue ande - 
diture. Croydon, Bunbury, Cheltenham, &c., show 
no encouraging features in regard to sewage farm- 
ing. A personal examination of the sewage farm 
at Rugby, twice last year, led us to the belief that 
sewage farming was there a complete failure in re- 
gard to all kinds of crops. 

Filtration next requires notice. This is now car- 
ried on in the roughest possible method. Practically 

ing such filtration merely means the removal 
of the solid residuum by partial subsidence, and 
allowing the sewage to _— (asat Halifax, in York- 
shire) through irregularly set stones, or at Swaffham 
through flints. In both cases nothing but the solid 
residue is retained, while all the dissolved nitro- 
genous and carbonaceous matter passes off, giving 
the most abominable gases, alike prejudicial to health 
and vegetation. 

Precipitation by chemical means seems to have 
been partially successful, so far as the production of 
a decent effluent isconcerned. We have treated this 
subject in regard to the A BC, the Phosphate, 
Ankenes, and other processes in an exhaustive 
manner in preceding articles in the present volume. 
In one sense we regret, and in another we are glad 
that our statements have been borne out by the 
recent official report. To our personal knowledge 
the A B C process was at work at Hastings and 
Leamington in 1870, and at Leeds and Bolton in 
1871, yet the two last-named towns are not ina 
position to give a statement of the commercial value 
of the process. Our readers may, however, form 
their own estimate by referring to our remarks on 
the experiments of the Native Guano Company at 
Crossness, where the value of that process in the 
treatment of the sewage of the south of the me- 
tropolis is fully detailed, both in its chemical and 
agricultural aspects (see pages 100 and 101). These 
experiments were carried on as an erperimentum 
crucis of the value of the A B C process, the Native 
Guano Company on the one side, and the Metro- 
politan Board of Works on the other, having ap- 
pointed their individual officials. The results were 
unfortunately decided against the commercial value 
of the process. 

In some instances there has been a kind of com- 
bination oa At Watford, for example, a 
curious mode of filtration and precipitation, with 
disinfection, is employed. Lime and chloride of 
lime, with McDougal’s disinfecting powder, is first 
used, and then filtration is poner 7 Ry through coke, 
gravel, tan, &c. There is not the least doubt that 
while no single mode of treating sewage, now in 
existence, is effective, a combination of some, if not 
of all, the proposed methods may eventually become 


of great value. 

We regret to repeat what we have already 
stated, that there does not exist at the present 
moment one instance in which sewage is reall 
utilised, nor even rendered into that state whi 
should or would satisfy those sanitary conditions 
which a knowledge of science demands. The 
question yet remains an open one. Money is 
at the call of any one who can really satisfy the 
conditions we have described; and the pecuniary 
return will no doubt be large, not in regard to any 
possible profit that may be derived from the appli- 
cation of any existing scheme, but simply from the 
fact that all local authorities must necessarily adopt 
and pay for some plan by means of which the health 
of their locality may at least be preserved if not 
benefited or improved, The health of the people is 
literally a supreme law, that must be satisfied no 
matter what the cost may be. As a question of 
time it is imperative, especially as we are now on 
the approach of a season when an increase of atmo- 
spheric temperature and other meteorological in- 
fluences may complicate existing conditions. 








LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. I. 

Ir is a matter for regret that in such a collection 
of locomotives as that now to be found at the 
Vienna Exhibition, the makers of Great Britain, 
France, and the United States are not fairly repre- 
sented, Altogether there are now forty-three loco- 
motives in the Exhibition; but of these Great 
Britain supplies only two, France but one, and the 
United States none at all. y and Austria 
are both large exhibitors, and Belgium is fairly re- 
presented by its leading firms; but we miss the 
names Of those makers who have gained England 


its reputation for locomotive engineerin 

te but wish that comple tata ne 
widely different practice of our Transatlantic friends 
had occupied their proper places at Vienna, Even 
under present circumstances the collection of loco. 
motives at Vienna is a most interesting one, and 
one which will well repay careful examination, but 
it is as we have stated, a matter for earnest re 
that it should be almost limited to the production; 
of two or three Continental nations instead of 
embracing the results of a wider range of practice. 

It is not our intention, in the present series of 
articles, to enter into a detailed description of each 
locomotive exhibited at Vienna; but rather in the 
first place to point out the chief peculiarities of each 
engine, and then to institute comparisons between 
the practices of the different makers, and to direct 
attention to points of arrangement or detail which 
appear to us specially worthy of imitation or con- 
demnation. The detailed descriptions of the various 
engines we also Bae wo to give separately, to 
accompany the illustrations we have in prepara- 
tion. 

In the first place, to give our readers a good 
general idea of the locomotives exhibited at Vienna, 
we have prepared, to accompany the present article, 
the Table we publish on page 406 of the present 
number, this Table stating the class of each engine, 
the number and sizes of wheels, and length of wheel 
base, the position and size of cylinders, the heating 
surfaces, and the weights. At the present time when 
some of the engines have but just been delivered at 
the Exhibition, it has been impossible to make the 
Table entirely complete, but it will, we believe, 
serve its present purpose, and it is our intention, 
when matters are more advanced at Vienna, to re- 
produce it in a more perfect form. It will be 
noticed that one of the columns of the Table is 
headed “length of rigid wheel base.” This column 
has been introduced because there are several en- 
gines which are fitted with bogies, or in which 
lateral play is allowed to one of the end axles for 
the purpose of giving a moderate amount of 
flexibility. 

Following our custom in former notices, and com- 
mencing at the western end of the Machinery Hall, 
we find, as we have said, the American department 
without any locomotives whatever, and but two in 
the British section. The first of these latter is a 
small four-wheeled outside cylinder tank engine by 
Messrs. H. Hughesand Co., of Loughborough, requir- 
ing no special notice. The engine is of the ordinary 

ttern constructed by the makers, all the wheels 

eing coupled and the water being carried in a 
saddle tank ; the principal dimensions are given in 
the Table. 

The second locomotive in the British section is 
an outside cylinder six-wheeled tank engine by 
Messrs, Fox, Walker, and Co., of Bristol. This 
engine has been built for a 3 ft. 6 in. gauge, and 
it has the driving and trailing wheels coupled, the 
leading wheels being fitted with Adams’ radial axle 
boxes. The water is carried in wing tanks, and the 
coal at the back of the footplate. The engine is 
fitted with the Chatelier counterpressure brake, 
and the smokebox is provided with a screen for 
arresting sparks,. this screen consisting of a per- 
forated plate extending across it just below the 
level of the blast nozzle. We notice that Messrs. 
Fox, Walker, and Co. have adopted the American 
practice of making their one oS coupling 
rod brasses so that they cover the ends of the crank 

ins, and to a great extent exclude dust from the 

ings. The principal dimensions of the engine 

are given in our Table, and we need merely add, 
therefore, that the general design is very neat. 

Passing on to the French department, we find 
Messrs. Schneider and Co, acting as the sole «ont 
sentatives of French locomotive builders, and eX- 
biblting but a single engine. This is a heavy eight- 
coupled outside cylinder engine, built for ( 
Chemin de Fer du Midi, and apparently very we 
finished ; but as it is not at the time of our writing 
completely put together, we shall have to defer s 
notice of any special peculiarities it may pone 
a future occasion. Meanwhile, we give in the Table 
the principal dimensions. Italy, like France, 18 Te- 
presented by a single locomotive, this being & ys 
coupled engine with its tender, exhibited by i 
Societé Nazionale d’Industrie Mechaniche, of Nap *S. 
The workmanship of this engine is rough, “id be 
design in many respects not what it shoul ‘aiee 
Amongst the peculiarities of detail, we may ™ sare 
the mode of connecting the front and hind porti 
of the coupling rods. Instead of the two parts 

















June 6, 1873.] 


ENGINEERING. 





. a5 








being simply connected by a pin passing through 
single and double eyes on the ends of the front and 
hind lengths, as usual, the front length is made as 
shown in the annexed sketch, the pin of the hind 
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length, which is forked, being secured by a sliding 
piece, a, and cotter, 4, as shown. What may be 
the object of this complication we are unable to say. 
We need scarcely add that we have not inserted the 
sketch as showing a design to be imitated. ‘The 
wheels of the engine under notice appear to have 
been stamped on Arbel’s system, and they look 
rather light. The cylinders are outside, as in all 
other six-coupled engines in the Exhibition; but 
the valve gear is inside, and is of the shifting link 
pattern, with screw reversing gear. The tender is 
carried on four wheels, and includes no special 
points requiring notice. 

Belgium we find represented by five locomotives, 
two of these being shown by the Société John 
Cockerill, who have also some other important ex- 
hibits in the Machinery Hall. One of the locomo- 
tives exhibited by this firm is a six-coupled outside 
cylinder goods engine of very substantial design, 
and excellent finish. The valve gear, which is of 
the ordinary shifting link pattern, is inside, and is 
fitted with screw reversing gear. We notice that 
in this engine, as in several others in the Exhibition, 
the old form of square valve spindle guides is re- 
tained, although it has long been almost universally 
discarded in this country in favour of the more 
simple and easily fitted circular form. The piston 
rods are carried out through the front covers, a 
practice which is now largely resorted to on the 
Continent for the purpose of giving extra support 
to the piston and promoting the equal wear of the 
cylinder, but which is attended with several obvious 
disadvantages. The second engine by the same 
makers is a small four-wheeled tank engine with a 
vertical boiler, evidently intended for contractors’ 
purposes or similar work. The cylinders, which are 
outside, are fixed at a rather steep angle, so that 
they may be placed over the leading wheels, The 
valve gear is inside. The boiler is fed by one in- 
jector and one pump, the latter being arranged on 
the top of one of the cylinders and worked from the 
crosshead. ‘The water is carried in a tank of horse- 
shoe form in plan, which partly surrounds the boiler, 
the prolongation of the sides of the horseshoe 
forming the fuel bunkers. This engine is rather 
roughly finished ; but the workmanship appears to 

otherwise good. 

The third engine in the Belgian department is 
one constructed by the Société Couillet, and ex- 
hibited by the Grand Central Railway of Belgium. 
It is a six-wheeled passenger engine, having the 
central and trailing wheels coupled, the coupled 
wheels being about 6 ft. in diameter. The cylinders 
are outside, and are placed between the leading and 
centre wheels, the connecting rods taking hold of 
the crank pins in the trailing wheels, The guide 
bars, having to extend across the centre wheels, are 
of course very long—nearly 7ft.—and notwith- 
standing that they are stayed together at one peint 
in their length they appear to us to be weak. The 
Weight on the coupled wheels is equalised by com- 
pensating beams, and the axle boxes are fitted with 
adjusting wedges. The leading peculiarity in the 
engine is the valve gear, which is arranged on Gui- 
notte’s system. Besides the main slides, which are 

iven by Wilschaert’s gear, the cylinders are fitted 
With expansion slides worked by a somewhat singular 
atrangement of gear which it would be hopeless to 

pt to explain without the aid of wings. 

@ may state, however, that it is one of the chief 
peculiarities of the arrangement that it does not re- 

to be Teversed, its motion being so derived 
mthe main valve gear that when the latter is 
lfrom backward to forward gear, or vice versd, 
Point of cut off to which the expansion gear is 
set is unchanged. The expansion gear, therefore, 
hot require reversing ; but it is furnished with 
Sear for altering the ratio of expansion. The 








weigh shaft for the main gear is tubular, and the 
shaft for shifting the expansion gear passes through 
it, the compound shaft extending across the top of 
the firebox casing, which is of the flat-topped - 
paire pattern. The double set of valve gear, situated 
as it is outside the connecting rods, o- the engine 
a very complicated appearance. regards the 
other details little need be said except that the frames 
appear rather light, and that the connecting rod 
large ends and one end of each coupling rod are 
made with open forks to receive the brasses, the 
latter being secured by a distance piece inserted in 
the fork and traversed by a bolt. This form of end 
has been frequently used both in this country and 
on the Continent for connecting rods, but its ap- 
plication to coupling rods is unusual. The work- 
manship of the engine we have been noticing is ve 
good and the weight appears to be well distributed. 
Fourth on our list of elgian locomotives we have 
an exceedingly well-finished six-wheeled passenger 
engine, with driving and trailing wheels coupled, 
constructed by the Société Général d’Exploitation 
des Chemins de Fer, at their workshops at Turbize. 
This engine has outside cylinders and Wiilschaert’s 
valve gear, and the connecting and coupling rods are 
grooved on the outside only. This plan of groov- 
ing or recessing the rods on one side only, instead 
of making them of the perfect I section, is a very 
bad piece of designing, quite unworthy of the 
makers of the engine under notice. The effect of 
the recess on one side is to render the rods unsym- 
metrical in their reistance to compression, and we 





In the engine of which we are now g the 
crossheads are guided laterally on the guide bars by 
fins formed on the crosshead block a in acen- 
tral groove in each bar, these ves, however, not 
mtn So in the bar proper, but in wearing pieces 
which are bolted to the bars, as shown at a, ig. 4. 
The reversing is effected by a combined screw and 
lever arrangement, and the footplate is protected by 
a neat cab, on the side windows of which are neatly 
engraved complete diagrams showing the. action 
of the valve gear! Whether these engraved 

i are introduced with a view of educating 
the engine driver and fireman, or merely for the 
benefit of visitors to the Exhibition, we are unable 
to say, but we presume the latter. The engine is, 
as we have said, very well finished, and the general 
design is well worked out. The same builders also 
exhibit a four-wheeled tender forthe engine of which 
we have just been speaking, the design of this 
tender being very neat. The only special novelty 
which we noticed about it, however, consisted in the 
mode of carrying the brakeshaft, this shaft turning 
in bearings formed on the brake-block hangers for 
the leading wheels. The arrangement is shown by 
the annexed shetch, Fig. 5, in which a is the brake- 
shaft working in bearings formed by bosses on the 
brake-block hangers, 4, of the leading wheels, The 
brakeshaft carries a short lever, c, from which thrust 
rods, d, extend to the blocks on the trailing wheels, 
while it also carries the longer lever, e, on which 
the brakescrew, f, acts. This mode of carrying the 
brakeshaft has several advaniages, and the whole 
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cannot see that any countervailing advantage is 
gained. The trailing axle passes below the fire- 
box, the latter, which is of the flat-topped Belpaire 
pattern, being very long so as to give a large fire- 


grate area and adapt the engine for burning slack 


coal. The springs of the coupled wheels are con- 


nected by compensating gear, consisting of a pair of 
bell cranks connected by a horizontal link or tension 
rod,Jan arrangement of compensating gear which 
is now being largely employed by Continental 
builders, and which has the advantage of being 
much lighter, and in many cases more easily applied 
than the cumbrous beam. The arrangement will 


be readily understood from the annexed sketch, 


Fig. 2, this sketch, however, not showing the pre- 
cise mode of fixing the bell cranks adopted in the 
The arrangement is parti- 
cularly suitable for employment in cases where the 
wheel centres are long and the springs to be con- 

While speaking of 


engine under notice. 


nected consequently far apart. 
the s 
tive de 


with which we are now dealing. The detai 


links; and it is shown 
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the spring is, as will be seen, bent back on itself, 
and itis bulged upwards to form the knife-edge 
bearing as shown. 
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rings, we may notice also a little construc- 
il which is now largely adopted on the 
Continent, and which is to be seen on the engine 
to 
which we refer is a mode of forming the ends of the 
springs so as to get a knife-edge bearing for the 
washers under the adjusting nuts on the spring 
y Fig. 3. The top plate of 















arrangement looks as if it would work well. 
We have now come to the last locomotive in the 
Belgian department, namely, one shown by M, Ch. 
Carels, of Ghent, and a most remarkable engine it 
is. M. Carels has departed from all established 
practice, and instead of coupling his connecting 
rods direct to the driving wheels, he has placed his 
cylinders above the footplate level, and transmits 
the motion of the pistons to the wheels through the 
intervention of vibrating beams at the trailing end 
of the engine. The cylinders are situated at the 
side of the firebox, their centre lines being 
8 ft. 7,4,in. above the centres of the wheels. The 
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nm rods extend through both cylinder covers, 
and each has at its rear end a crosshead, from which 
a connecting rod extends to the ge end of the 
vibrating beam already mentioned, another con- 
necting rod extending from the lower end of this 
beam to the crank pin of the trailing wheels. The 
valve is a kind of Wiilschaert’s gear worked 
from the vibrating beams, there being no eccentrics. 
M. Carel’s object in adopting the arrangement of 
which we have been speaking, appears to have been 
to place all the working gear immediately under the 
notice of the driver, while the arrangement also 
affords an efficient means of balancing the recipro- 
cating parts. Whether these ends would justify 
the means adopted to attain them is a question 
which we aré scarcely inclined to answer in the 
affirmative. As, however, we intend very shortly 
to illustrate M. Carel’s engine fully, we shall re- 
serve for the present any further discussion of his 
new plans. We may state, however, that the engine 
at the Exhibition is carried on six-coupled wheels, 
and has outside frames, and, of course, outside 
cranks. We may add, also, that the weights on 
the driving and trailing wheels are equalised by the 
arrangement of bell cranks already referred to, while 
by means of another combination of vertical and 
horizontal bell cranks, the equalisation of the weight 
on the two leading springs is effected, and the 
weight is thus practically carried on three points. 


A notice of the locomotives in the German de- 
partment we must defer until our next article. 








THE KROMSCHRODER GAS. 

SEVERAL new methods of producing gas for 
illuminating purposes have of late been brought 
* before the public, and amongst others is the pro- 
cess invented by Mr. Kromschréder. This consists 
in simply passing air through the vapour of a light 
hydrocarbon, the two combining and forming a 
gas of high illuminating power. The process has 
been in operation for about three months at Great 
Marlow, in Buckinghamshire, where we had the 
opportunity of examining it on Saturday last. The 
town of Great Marlow, however, has only been 
lighted regularly with the new gas for the past 
three weeks, its previous use having been inter- 
mittent and experimental, the ordinary coal gas 
having also been used. So successful, however, 
were the experimental trials that the Kromschréder 
gas is now regularly consumed, and the manufacture 
of coal gas has been discontinued. The apparatus for 
the production of the gas is of a very simple 
character, and is erected in the gas works of the 
town. It consists of a sheet-iron chamber 5 ft. 
long, 4 ft. wide, and 3 ft. 6in. high, the lower 
portion being 2 ft. wider than the upper part for 
a height of about 12in. In the upper chamber 
is placed a valve arrangement driven by clock- 
work, and by which atmospheric air is forced into 
the lower or enlarged portion, Here it is made to 
ass through a mass of open fibrous material, the 
ower part of which is kept immersed in a liquid 
hydrocarbon. The air in its passage combines 
with the vapour of the hydro-carbon in the propor- 
tion of 70 parts of air to 30 of the vapour. In this 
condition the gas—for such it has now become—is 
conducted from the mingling chamber by a pipe 
into a receiver, capable of containing 100 cubic feet 
of the gas. As soon as thisreceiver is filled its con- 
tents are discharged into the gasholder which was 
formerly used for the storage of coal gas, and which 
has a capacity of 6000 ft. The reason for having 
the intermediate receiver is that the incorporating 
apparatus, although of ample power for producing 
the required quantity of gas, does not give sufficient 
mao os to lift the large holder, which is 30 ft. in 
iameter. The time required to fill the large holder, 
or, in other words, to manufacture 6000 ft. of gas, 
is five hours. From the large holder the gas is 
supplied direct to the town, there being no purifiers 
or other apparatus required. ‘The four main re- 
quirements in a gas for illuminating purposes are 
quality, cheapness, permaneney, and capability of 
travel, As regards the first point, it was shown by 
photometric experiments that with a burner con- 
suming 3}ft. per hour a light equal to twenty- 
candle gas was obtained, which is charged to con- 
sumers at 3s, 3d. per thousand feet, and this solves 
the second point, ‘The permanency of this gas has 
been proved by allowing it to remain for three 
weeks in a holder subjected to various tempera- 
tures, when a loss of 33 per cent. was found to have 
been sustained, Lastly, it has been made to travel 
through 44 miles of pipes, and from its nature there 





is no doubt that it will travel any reasonable dis- 
tance. The success of the gas is stated by its in- 


ventor to be due to the exact proportioning of the | p 


air and hydrocarbon vapour, a result he has only 
arrived at after several years of careful experimental 
research. Those proportions are, as already ob- 
served, 70 parts air to 30 of the vapour. To insure 
this resulta hydrocarbon of constant specific 
gravity is used, that gravity being 6.70. Mr. 
William Bruff, C.E., is interesting himself in this 
invention, and it is from his experiments that the 
foregoing conclusions are deduced. The photo- 
metric experiments were witnessed and checked by 
ourselves. In the evening a drive round the town 
enabled a very satisfactory opinion to be formed of 
the gas as an illuminator, which opinion was 
strengthened by the use of the same gas at the 
hotel where the party of engineers and scientific 
gentlemen who had been inspecting the gas, dined. 
Mr. Kromschréder, who explained the process of 
manufacture, observed that the gas is designed not 
so much to supersede coal gas in large towns as to 
afford a means of cheap gaslight where coal gas 
could not be had. So far as the experiments go, 
the Kromschréder gas would seem well adapted to 
this purpose, and we wish its inventor success. 








RUSSIAN HEAVY ARTILLERY. 
TRANSPORT OF THE 12-IN. 40-TON GUN FROM ABOUKOW 
TO THE VIENNA EXHIBITION, 

Wuaen the Russian Government determined on 
exhibiting their 40-ton gun, it was a problem with 
them how to transport it from the factory at 
Aboukow to the Exhibition at Vienna. As the same 
problem is likely to be of considerable interest to 
our own artillerists and railway engineers, we have 
determined to describe the operation as it was 
carried out; we are indebted to Lieutenant Kolon- 
taeff, of the Imperial Russian navy, for the substance 
of the following account, and we may add that to 
him is due the credit of the successful accom- 
plishment of the very difficult undertaking. 

The first part of the work was the conveyance of 
the gun from the works of Aboukow to the railway, 
a distance of over three English miles by road. This, 
as may be imagined, was the most difficult part of the 
whole undertaking for the road was not good, there 
was a bridge to cross, and a very steep descent to 
go down. The transit over these three miles occu- 
pied six days, and was accomplished as follows: A 
travelling railway was first constructed in three 
separate and independent portions. Each portion 
consisted of two longitudinal sleepers 60 ft. in length 
framed together by cross pieces and diagonals. On 
the top of each sleeper an ordinary railway iron 
was laid down, and the frame was further provided 
with three pairs of small rollers, viz., one pair in the 
middle and one at each end, by means of which it 
could be moved forwards or backwards. These 
rollers were mounted not on straight but on cranked 
axles, the ends of which were prolonged through 
their bearings, and then attached on either side to 
bras opto levers, by moving which the axles 
would be turned partly round and the cranked part 
brought into such a position that the rollers would 
bear against the ground, or not, as occasion might 
require, This arrangement was necessary, because, 
when the gun was travelling over the frame it was 
obviously important that the latter should bear 
along its whole surface on the roadway, and when 
the gun was no longer on that particular frame, the 
rollers were then useful in transporting it from the 
rear to the front. This plan was moreover very 
useful in turning corners or going round curves, for 
as each pair of rollers could be put independently 
in or out of gear, it is manifest that in order to go 
round a sharp corner, it was only necessary to put 
the central pair in gear, when the frame would be 
mounted as it were on a pivot, and could be rapidly 
swung through any required angle ; also by putting 
the central and one of the end pairs in work, it is 
clear that the wheel base was shortened by one-half, 
a state of things which enabled curves to be 
traversed with greater ease. Twenty sailors were 
employed in manipvlating each frame; the gun 
was mounted on a carriage resting on the rails of 
the first frame, and the wheels of the carriage were 
provided with teeth in such a manner that by 
turning a train of wheel-work in connexion with 
these latter, the whole gun and carriage could be 
moved bodily forwards along the rails till it reached 
the end of the first frame, where it found the second 
ready to receive it, and forming a junction with the 
first. As soon as the gun was fairly on the second 


frame, the first had its rollers put in gear with the 
roadway, and was then dragged quickly forwards 
ast the gun, and the two other frames with the third 
or furthest forward of which it was put in junction, 
By continuing this operation the gun was got over 
the whole distance to the railway. There was one 
bridge to cross, and it was fortunately only a brick 
arch of from 25 to 30 ft. span. It was strengthened 
beforehand by propping up the crown of the arch 
with slanting timber balks which rested at their 
other ends against the foundations of the bridge. 
The steep incline previously mentioned was ie 
scended by fastening a large ship’s anchor into the 
ground at the top of the hill, and then attaching 
the carriage to this anchor by means of ropes and 

ulleys, by which the gun was prevented from trayel. 
ing too fast over the frames, and thus the whole - 
distance by common road was successfully accom. 
plished. 

Two iron trucks, each provided with frames like 
tenders, and three pairs of wheels, had been built 
expressly for the lt journey. The springs had 
all been furnished with compensating levers, so that 
in case of a bearing running hot part of the weight 
on it could be transferred to the neighbouring axle 
or axles. Including the weight of the trucks, the 
load on each of the six pairs of wheels amounted to 
10 tons. The gun was mounted as follows: A 
wrought-iron pivot was fixed to the centre of the 
platform of each truck, on either side of which, at 
as great a distance as possible, were fixed three small 
rollers round an arc of a circle of which the pivot 
was the centre; the axles of these lay in the j om 
tion of the radii of the circle, and they were s0 
arranged that about half of the body of each ap- 
peared above the surface of the iron platform of the 
truck. Each pivot passed into a socket formed in 
stout block of wood, the top of which was hollowed 
out so as to form a bearing for the gun, and the 
two ends of which were fastened to as many strong 
iron plates, which in their turn rested on the rollers, 
so that the plates were formed as arcs of a ring. 
All this arrangement was provided simply in order 
that the gun might remain straight while the trucks 
were passing round a curve, for if the trucks with 
their six axles and long wheel base, were connected 
together by the rigid mass of the gun, without any 
play being allowed for, it is manifest that they could 
not pass round a curve at all, but with the system 
of rollers and pivots adopted, perfect freedom of 
motion in a horizontal plane was allowed for, so 
that the trucks could move as freely and indepen- 
dently as if there was no connexion between them 
whatever. The distance between St. Petersburg 
and Vienna, about 1157 English miles, was got over 
in ten days, eight of which were spentin continuous 
travelling night and day, during which time neither 
Lieutenant Kolontaeff nor his small staff had any 
sleep whatever, for at every station they had to get 
up and inspect the bearings, some of which were 
continually running hot and giving constant trouble. 
The two remaining days were spent at the Prussian 
frontier, in putting new axles and wheels under the 
trucks, for’ there is a difference of 4 in. between 
the widths of the Prussian and Russian railway 
gauges. ! 

Most of the journey by rail was made with goods 
trains, but during one whole day the two trucks 
with their heavy burden were attached to a fast 
passenger train (German— Courrier Zug), and 
oddly enough this was the most successful part of 
the entire transit, for neither the bearings ran hot, 
nor did any other hindrance occur. ‘The most 
difficult part of the undertaking was, however, yet 
to come, for on arriving at Vienna it was found that 
the general direction of the Exhibition was quite 
unprovided with special tools and appliances for 
lifting, although they had previously sent word pr 
St. Petersburg that they;would supply everything © 
this nature that could be required. The con- 
sequence was that Lieutenant Kolontaeff came 
armed only with a few small screwjacks, and mn 
these he was obliged to push the gun from off the 
two railway trucks along slides formed of — 
beams, and finally with the same tools he ~aien 
mount the gun in position, in the separate pa War 
erected by the Russian Commission for the 
and Navy Departments. Although the distance 
from the railway to this pavilion 1s not es ma 
30 yards, the moving the gun over it occup t 
days, that is to say, as much time a8 the been 
from St. Petersburg to Vienna. The app hes 
used by the War Department in shifting eer 
guns in position will be described when we 





these latter weapons. 
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removed and replaced by means of 
@ car under each vessel. The exterior 
is supported by a beam instead of a 
the vessel bottom or a whole section of the 
A ee oy after it has been 
i Both — —- = 
masonry pier. In some of t 
i aanigder for rotating the 
vertically, below the floor, to save room 
izontal English cylinder. 
works now ing, the vessel ey- 
above the trunnions, for convenience 
wal stroke and hence greater 
movement of the vessel. 
ront elevation of converters, thus arranged 
North Chicago Rolling Mill Company’s works— 
the latest and most improved Bessemer plant started in 
America. 
The illustrations show in detail the particulars and latest 
i vessels and associated members. The upper and 
parts of the vessels are sections of cones instead of 
to save oe Se construction. The cars under the 
ydraulic cylinders. 
tee is. intended for rails—and 90 per cent. of 
is so used—the charges are so re- 
cast either eight or ten ingots, and a little 
over, as a margin for chilling and spilling. Each ingot 
two rails; it is usually 12 or 13in. square at the 
- periog to 11 or > in. ry TR as to —— 
e cast-iron ingot mould—an: to ong, weighi 
1800 to 1600 lb. i . — 
The ingots are removed hot, each charge together on a car, 
to the ing mill, and if any heating furnace is ready, 
they are charged into it directly, thus ye F - heat. 
They must be allowed to crystallise, however, before rolling. 
If the interior of an ingot is still 
version, it will go to pieces in the ro 
ingots are 


pasty from the heat of con- 
lls. 


Double used instead of ingots for single rails, 
Ist, to save a repetition of manipulations in working. This 
must be done OY machinery to be done cheaply, and a 

hine can handle a big ingot as quickly as a little one. 
2nd. The extreme top of an ingot is unsound, and must be 
cut of and reconverted ; a double ingot yields but one scrap 
end for two rails. 3rd. A single rail might be rolled from a 
7 in. or 8 in. ingot, but the steel would be too little condensed ; 
a 12-in. ingot receives three times as much work in the rolls, 
and the ae and uniformity of the bar are improved in 

i he practice is growing in the direction of | 

large reductions for all purposes; and the 

is—to cheapen cost—is handling by steam, 





he Bethlehem Stee! Works, now constructing, 16-in. 
ingots for four rails each, are to be rolled, at one heat and 
two re-heats, into rails 60 ft. long, these being afterwards 
sawn to the standard length of 30 ft. Steam handling, both 
at the ingot rolls and rail rolls, will pay the cost of this extra 
heating, and the quality of the product will be improved. 

Ingot moulds are cast from open grey iron, and when their 
interior surfaces are properly protected from the immediate 
contact of the steel by a wash of clay or plumbago, they 
endure 50 to 100 heats. A large body of melted cast iron, 
poured into a cast iron ingot mould, will adhere to its sides. 
An equal mass of fluid steel, though of twice the temperature, 
will not so adhere. The reason is that the steel instantly 
chills and contracts away from the mould, while the more 
slowly chilling iron remains in contact until it has partially 
fused and united with the surface of the mould. 

Casting _—e in groups—that is to say—pouring the steel 
into a central sprue, and allowing it to enter the bottom of a 
number of moulds at a time, through a fireclay distributor, 
has been the — of much experimenting, and many im- 

vements, in this country. The stream of steel, instead of 
alling from the top to the bottom of the mould, and spat- 
tering against its sides, thus causing a cellular texture and 
incipient cracks, rises — and quietly from the bottom. 
The ingots are more sm and sound, and the endurance 
of the moulds is doubled. For small ingots, this system is 
indispensable ; for large ingots, it is still on trial; but it is 
probable that the cost of moulding the distributing bottom 
will be more than compensated by the saving of unsoun 
product. The best average practice in this country, with 
— irons, does not yield above 5 per cent. of second 
quality rai 

By referring again to the illustrations, we may observe 
some other features of the latest practice, the object of which 
is ae economise labour and facilitate the handling of a larger 
product. 

The two cupola hoists,* one for coal and refractory 
materials, and the other for iron, are placed at the two 
corners of the building, in order to secure more working 
and storing room in the charging yard, than when the hoists 
are side by side. pa cag on three sides of the cupola 
building is thus utili All the varieties of iron of which 
a charge is composed are mixed by weight, in charging 
wagons, by means of a charging scale with several indepen- 
dent beams. The wagon is run upon the scale; No. 1 iron is 
thrown in till No, 1 beam rises; No.2 iron is then added till 
No. 2 beam rises, and so on till siz or seven are mixed, with- 
out loss of time or risk of aritumetical mistakes. Hand 

holding one ton each, are preferred to a cars 
of larger capacity, because the former are readily hauled by 
one man, and not being confined to a track with its switches 
and comparatively short curves, can be more conveniently 
manguvred. The iron and coal are charged directly from 
their wagons to the cupolas—not dumped on the floor, as in 
common foundry practice. 

When the cupola bottom is o after the day’s work, 
the mass of slag and débris that accumulated in it slides 
do i below, and spreads out in a thin layer on 

it is easily cooled and broken up. It is 
then carried to the cinder mill, or tumbling box, conve- 





* See two page engraving in our issue of Noy. 22, 1872. 





niently near, where the cinder is broken up and escapes in 
dust; the shot iron remaining is dum into a wagon, 
ascends the’ adjacent iron hoist, and is again charged into 


the —_ : 

A 50-horse engine for the fan on cinder mills, and 
gtone grinding machinery, occupies the remaining 
floor at this end of the building. The opposite end Gesed 
for grinding and preparing ganister, clay, and refractory 
mixtures. 

Much ground room and some cost of construction are saved 
by placing the cupolas at such a height, that the metal 
charged into them will flow to the vessels by gravity, as 
compared with the plan of setting the cupolas on the ground, 
and raising the metal after melting. The s er the 
cupolas and ladles is conveniently nlaplenel wes storing bins 
for tuyeres, stoppers, and such fuel and refractory materials 
as are used about the works in small quantities. fhe cupola 
building being higher than the surrounding buildings, its 
four sides are open for ventilation. 

The cupolas stand directly on the 25 ft. floor, instead of 
being raised on legs as in foundries. This avoids the neces- 
sity of separate platforms for tapping and for clearing out 
the tuyeres; and it entirely shuts off the heat, dust, and 
steam of the débris from the working parts of the building, 
when the cupola bottom is vo 

The from the vessels and casting ledles—some 20 tons 
per day—is dumped in the pit and quenched by a jet of 
water. Then, instead of being shovelled up to the general 
level—9 ft. or more in the English works—and here shovelled 

into barrows and wheeled away, it is, in the works 
dows, thrown through openings behind the vessels down 
into a dumping-car, which, when filled, is run upon the coal 
heist, li to level, and drawn, by steam if pre- 
ferred, to the dumping ground. The air and water pi 
from the regulator to the vessels and cranes, also lie in this 
subterranean passage, where they are protected from frost, 
and accessible for repairs. Burying hydraulic pipes, has 
been a costly experience in this country. 

The floor behind the vessels, on the general level, is made 
a thoroughfare for wagons or a railway, as convenience may 
require. The ends of the converting building are left open 
to the yard, so that a railway may run straight through, 
across the pit and under all the cranes. 

Ovens for drying vessel bottoms, ladle stoppers and cla, 
and brick moulds, when these are employed, are so spunea 
as to be commanded by the two side cranes. 

Many minor refinements of arrangement and construction 
have been instituted in American works, and as the engineers 
of our great iron establishments are taking up the steel 
manufacture, we may confidently look for still other changes 
and economies in detail. It is probable, however, that the 
fundamental mechanical features so boldly and successfully 
brought forward by Mr. Bessemer, will always remain promi- 
nent. 

I regret that our limited time has required such a hasty, 
and perhaps inadequate consideration of the Bessemer 
manufacture, and the omission of many interesting features 
altogether. 

Our chief objectwill have been accomplished, however, if 
the somewhat remarkable adaptation of this machinery to 
the work required, shall have been made manifest, and more 
especially, if these considerations shall confirm to students 
in i engineering, the useful lesson, that while 
practice and ent should never be ignored, there are 
occasions for radical innovations, and new departures. 








OUR HIGHLAND RAILWAYS. 
To raz Eprror or EneIneERine. 

Srr,—Once upon a time, let us say in the days of King 
Hudson, railway stocks were at a premium, and everything 
so bright and prosperous that it only ted a prospectus to 
obtain all the funds demanded for the promotion of and 
speedy execution of a line of railway. Such a state of things 
could certainly not go on for ever, and if the speculators of 
those palmy days resolutely ignored the ibility of inves- 
ting too much money in a promising thing, we at least find 
the public of the present day so discerning as not to be over 
“= to trot to the tune of 35,000/. for a mile of railway. 

t is well that those days of engineering prosperity 
continued till the railway system of our country reached its 
present development, since had it been otherwise, there are 
probably many districts which now enjoy their share of the 

things of this life to an extent which never could 
ve done had it not been for the extension of these potent 
carriers. Now, however, it is very different; so much so 
indeed, that engineers of the present day find the mere men- 
tion of a railway sufficient to tighten the purse-strings of a 
district to such an extent that ow can only be opened after- 
wards by a pair of scissors; and this fact is so patent that it 
is absolutely certain that if our Highlanders are ever to derive 
any advantage from the existence of the locomotive, such ad- 
—atan can never be accomplished under the existing régime 
of railway construction or management. 

It is dispute, that no one has ever advocated 
economy in railway construction or improvements in 
rolling stock more yourself, or taken such pains to 
convince the engineering profession of the benefits which 
might accrue to the public by the adaptation of certain 
foreign improvements and practices, as for instance the 
double bogies universally in use in the United States, as also 
oil-tight axle-boxes and chilled cast-iron wheels; and after 
all that has been written again and again with little or no 
effect, it would verily seem to require a Cervantes to 
the British engi in their admiration of their pyramids, 
while we ves are thoroughly that at one of 
the early dinners of the Institute, the conviviality was so 
great, all those present then and there declared that in 
order to distinguish themselves from their neighbours, the 
would in future endeavour to make all their rolling stock 
and all their home works in imitation of the pattern on their 
dinner plates, exactly alike; and so well have they succeeded 
i ulfilling their resolves, that our American cousins have 





und | might as well be stated that the publi 


shake | gratis, w 





Chinese with awe and wonder, and as much curiosity — 


Beyptian mummy, we ourselves bear the same 
Tetinls aa the Americans to us. —om 

‘ot to over hard upon the engineeri rofession, ; 
; themselves have, in 
many instances, been partly to b for reckless expendi. 
ture, by neglecting to enforce t considerations of ex. 
treme economy upon engineers which most people are in the 
habit of doing in business matters with which they are more 
familiar ; while at the same time the restrictions of Parlig- 
ment, and the rather severe regulations of the Board of 
Trade, are in some measure responsible for the excessive cost 
of = ———_. a - . 

ow, as there can be no possible presumption t i 
Parliament, or the Board of Trade, e the te Se a 
fession, have ever been desi of i ing the cost of rail. 
— beyond what was absolutely indispensable to the public 

ety, there should, one might think, no cause for com- 
eee on account of restrictions which have only been en- 
‘orced through necessity ; it will, however, still be admitted 
that what 7 be absolutely essential to popuious distri 
is not so in those which are thinly peopled and outlying, as 
the Highlands of Scotland. 

What we require now in the Highlands is what is being 
constructed every day in America, namely, railways which can 
be made cheaply, and worked cheaply, and in order to have 
these we must have them on the narrow gauge. What this 
gauge should be we do not presume to dictate ; but the views 
expressed by Mr. Fowler in his report to the Government on 
the gauge of India that the minimum gauge requisite for the 
transportation of artillery and other military equipages, should 
not exceed 3 ft. 6in., and considering, also, that the gauge after. 
wards adopted there was 3ft. 3in.; we believe that since 
there is no immediate prospect of a repetition of either Flod- 
den or Bannockburn, that 3 ft. might be regarded as an effi- 
cient gauge for conducting traffic for either passengers, cattle, 
or horses. 

If anything has been more clearly demonstrated than 
another by modern engineers, it is the economy both present 
and ultimate inherent to steep gradients and sharp curves 
as com with slight gradients and flat curves; and now 
that Mr. Fairlie has supplied the world with an engine 
adapted to a gradient of 1 in 35, and a radius 2 chains, there 
can be no possible reason why any outlying district should 
be deprived of railway extension if able and willing to devote 
8000/. per mile for that purpose ; but in order that economy 
may be rigorously studied, and the capabilities of Mr. Fairlie’s 
engines cumployel to the utmost advantage ; such lines, when 
made, will necessarily be on the surface, and cross existing 
roads or highways on the level. 

According to the present regulations of the Board of Trade 
it is provided that any railway traversing a road on its level 
shall provide and erect o— capable of being closed on 
either road or railway; and the inconvenience of such gates, 
in addition to the expense of their cost, their maintenance 
and their attendance, is so great as in many instances to 
render it preferable that the railway should cross either 
under or over the level of the road, and to justify the extra 
expenditure on cutting or embankment as the case may be. 

the enormous distances which American engineers have 
had to contend with in designing their works have been the 
means of cheapening their details to such an extent as only 
those who have visited America can understand, while the 
immunity which they enjoy from anything like legal inter- 
ference with their plans has conduced in no inconsiderable 
degree to their economy. 

ihe plan adopted in this case is to discard the gate, and 
as a substitute to provide two trenches about 4 ft. deep by 
4 ft. broad, passing underneath-the track, one on either side 
of the road, and to the ends of these the railway fences are 
returned. These trenches form effective cattle guards, cost 
little, and involve no expense whatever for maintenance; 
while the public are reminded of their proximity to the 
by @ conspicuous notice board, which cannot escape obser 


vation. 
‘ RAILROAD CROSSING. 
LOOK OUT FOR THE CARS. 


As this is found to be sufficient for the populous districts 
of the eastern states of North America, we do not see why it 
should not be sufficient for the thinly-peopled districts of our 
Highlands. ; P 

Another item of considerable importance is the use of floors 
and parapets on iron bridges. Neither one or other ae 
serve any pur; , 80 far as we can see, in contributing 
either the vablic convenience or safety. Quite the a 
is the case; since they diminish in a marked degree r 
dividends of the shareholders by their weight, their st 
the time required for their erection. They are rarely i i 
North America, and for all purposes the skeleton 1s a e. 

Another item of useless expenditure on British = a 
and one which is ever eschewed in the Union as nes +r - 
is the soiling and dressing of earthwork slopes ; bu — 
savings effected in the Union in general are 80 aed 
and their number so paatons ag it imposst 
devote more time or 5: to the sul , 

A new line is there peojested and surveyed by _ 
enterprise, and after being so surveyed and staked = . 7 
be altered and deviated from to any extent whate it 
licence of which the engineers invariably avail joes 
and which enables them Mm -—— advantageous by | 
with ietors of lands, w these are 

Pyhich is usually the case, as an inducement the 
railway company to locate their line in certain +> had, 8 
in case of any individual unwilling to part with ere it OY 
railway company has the prior right, and may acq 
appraisal. > - 

5 Britain there has, perhaps, been no greater ee 
on railway enterprise than land claims, which have om the 
an average 8000/. per mile for every mile Of land and 
country, or nearly one-fourth of the total 5 od 35,0002. 
works combined, the average of w has ’ 


finally concluded that while we are addicted to regarding 
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How this happens to be, no engineer isin ignorance of. Land 
Jocally known as worth 50/. per acre has suddenly increased 
to a nominal value of five or ten times that sum on the 
inquiry of a railway surveyor; so that it may as well be 
maid once for all, that in order to develop our High- 
land railways, any landholders indulging similar expecta- 
tions should at once abandon them as unworthy of further 
consideration, and as incompatible with cheap railway con- 
struction; since the parliamentary limit of deviation in this 
country is 100 yards, and the only remedy for this evil is 
for every landholder about to be benefitted by the projected 
line to assure the engineer beforehand of his hearty co- 
operation, even in the absence of more substantial support. 

That there should be no reluctance on their part to this 
suggestion is evident from the fact that on the most reliable 
data it has been computed that astrip of land 1 mile wide on 
either side of all the railways already constructed in this 
country has been enhanced in value on an average of 301. per 
acre, or 30s. annual rental reckoning both town an country ; so 
that they might well spare a modicum of their land gratis, in 
consideration of the enormous increase in value to the re- 
mainder resulting from its development by a railway. 

Were it possible to acquire one-half of the land reqnired 
for a new line gratis, and the other half of three acres at 507. 

r acre, or 150/. in all, a saving would thereby be effected on 
this one item of 7850/. per mile as compared with the average 
cost. 

Your space is too valuable to examine minutely any 
more of these computations at present, but in order that 

our readers may have an idea of how railways are projected 
in America, we shall take the liberty of conatdesing you to be 
one of a committee assembled in the western part of the 
Union, where the industries of a people are unfettered by the 
trammels of one Act of Parliament or the regulations of a 
Board of Trade, and addressed as follows : 

“ Gentlemen, we are here as the representatives of a large 
and sparsely populated district, which district will in all 

bability remain unproductive during our lifetime if we 

lo not succeed to some extent in penetrating its recesses 

and developing its resources by the agency of those indis- 
pensable accompaniments to population—the railways. 

“ But, gentlemen, our numbers are so small, and our country 
is so great, that we cannot afford to buy a locomotive weigh- 
ing 30 tons; still less could we justify ourselves in ordering 

weighing 75 lb. per lineal yard, while the chance is even 
more remote that we shall ever be able to erect a bridge 
capable of sustaining a rolling load of 1} tons per lineal foot. 

“ But, gentlemen, those people whom we represent have 
unanimourly declared themselves in favour of a railway, and 
a railway they will have, so with your permission we shall 
build ourselves one on the narrow gauge, for which we reckon 
our funds adequate though small. e will then go to Mr. 
Fairlie, or some one else who can build a “ Little Wonder,” 
and give him what we can. He at least will shape us some- 
thing more in harmony with our requirements than 30 tons.” 

Such reasoning is irresistible, so these few but energetic 
people build their railway, and énable their backwoodsmen 
and their sturdy mountaineers to enjoy thereafter all the 
privileges and reap all the advantages of travelling by steam, 
and daily con their morning journal with the citizens of 
Iondon and New York. But it may so happen that the 
representatives just referred to may discover after having 
built their road and secured the services of a Fairlie, that 
notwithstanding the lightness of their rolling stock, their 
permanent way, which consists merely of a flat-bottomed 
rail spiked to the sleeper without any chain and weighing 
only 35 Ib. per yard, is inadequate to sustain the continually 
increasing traffic which they now find to be enormously in 
excess of former anticipations. What then? 

The first remedy that meets itself is to re-arrange the 
sleepers, so that instead of having them 3 ft. apart they are 
placed only 2 ft. apart, and thereby greatly to enhance the 
stability of their road ina few days; an expedient which 
usually suffices till such a time as they can lay a second track. 

Not to talk of difficulties, did ever any ee company 
procure its rails from a distance of 5000 miles 

Would the British only follow their example they also 
might penetrate their Highlands in a similar manner. 

I remain, Sir, yours wy, 
RA. 








REPORTS UPON THE TESTS OF THE 
WORTHINGTON PUMPING ENGINES AT 
BELMONT.* 

Tus following report of several well-known American en- 

gineers upon the performance of the Worthington pumping 

engines, employed at the Philadelphia Water Works, wi 
be found of interest. The report is addressed to the Common 

Council of Philadelphia. 

Gentlemen,—The undersigned, appointed by your honour- 
able bodies to test the Worthington pumping engines at 
ont, beg leave to present the following report : 
examination it was decided to test engine No. 2, which 
has been in operation during the past twelve months. 

The tests were of two kinds. 

1. The duty test, by which is meant the ability of the en- 
gime to perform a given amount of work, and is exp: 

im pounds raised 1 f high with 100 Ib. of coal. 

‘his test takes into account the actual resistance against 
Which the engine works, is calculated from the known di- 
mensions of pump, the observed pressure in the pump 
main, and speed of engine, and is independent of the act 
delivery of water into the reservoir. 

2. The capacity test, or actual discharge at the reservoir. 

118 expressed in cubic feet or gallons, and the amount 
iy which ro falls short of the yg. ee _ 
7° pumps, represents t throug 

Pump valves, around the plunger, through jenn &e. 

For the papee of bringing the whole work within the 
Period originally igned, forty-eight hours, the two tests 
Were conducted at the same time; observations of the 


* From the Journal of the Franklin Institute. 








| delivery at the reservoir being conducted whilst those con- 


nected with the working of the engine were 


Duty Test. 

Previous 4 the van! the pressure gauges were Jpn 
compared with stan test gau, and a certi state- 
ment of their variations aie. "The coal scales were 
tested and sealed by the official sealer of weights and mea- 


being made. 


sures. The pressure gauges on the engi indicated the 
resistance, measured from the centre of the gauge to the de- 
livery in the reservoir. A float and gauge rod marked the 
level of the water in the me well. whole resistance 
or load on the engine, therefore, is expressed in feet, by 
adding the height due to the indicated pressure on the 


gauge to the vertical distance from the centre of the gauge 
to the level of water in pump well. The counter attached 
to the engines indieated every fourth stroke, and the 
—— was noted every half hour by actual count of the 
strokes. 

The feed water for the boilers was accurately measured 
in a tank of ascertained capacity, and charged to the boiler 
as delivered. The correctness of the manner of measure- 
ment was verified at the commencement of the test. 

The coal consumed was carefully weighed, one or more as- 
sistants being on duty in the fire-room during the whole test, 
and having a constant supervision thereof. 

Half-hourly observations were taken of the engine counter, 
the indicated water pressure, height of well gauge, steam 
pressure at engine and boilers, speed of engines, length of 
stroke, condition of vacuum, and temperature of feed water. 
These observations were made by not less than three persons 
at the same time, and their notes carefully compared and 
verified as the test pro d. 

The measurement of feed water was constantly in char, 
of an assistant, and every —— charge of water to the 
boilers was entered in a book kept for the purpose. 

The fires were carefully observed at commencement of test, 
steam in boilers being at 48 lb. pressure, and water in glass 
gauges standing at 2} in. 

The test commenced at 4.40 p.m., on Wednesday, May 15, 
and continued until Friday, May 17, at 6 o’clock P.M., being 
of 48 hours 20 minutes’ duration. 


Summary of Result. 


4 ——— 
On the other hand, by reason of this deficiency, the boilers 
had apegeennet s0 much more water than appeared to be 
deliv to them, and had done it without the use of this 
additional 101b.; consequently, 630 1b. has been added to 
the weight of water delivered by the feed pump. 
The duty of the engine is thus calculated. 
Duty calculated from actual evaporation— 
ae Stroke of engine in 
of plunger 48 hours and Height of delivery 
in pounds per 20 minutes. in feet. 


8 
696.2 189.604 
Ib. of coal. 
54,416,694 1b. raised one foot high with 100 Ib. 
in excess of the teed duty, 8.83 Re cent 
On the basis of sin eemporation of 9} Ib. of water, with 1 Ib. 
of coal, which the contract with Mr. Worthington allows, 
the duty would be 63,120,707 lb., or an excess of 26.24 per 
cent, over the contract requirement. 


Capacity Test by Weir. 

The quantity of water discharged at the reservoir was 
ingen po weir, carefully constructed under the direc- 
tion of Mr. T. H. Risdon, a gentleman genetically acquainted 
with this mode of measuring water. Under his directions, 
Satie appeassa gibiiee paseps Sateen anitne srocevete, 

ese it a: ivi in! reservoir, 
in 48 cons 20 minutes, P'500,684.62 cubic feet of water, 
equal to 11,225,122 gallons, or at the rate of 6,573,853 ons 
in 24 hours; bein rh sheng in excess of 6,000,000 

ons contract. 
Othe dcharge of 


the pl Pana 706.200 gallons ary “<3 
ment of the plun was ours, 
being more than that” determined 


by weir measurement by 
3.8 per cent. , f 
It wil near ts 0 cosume Set Bye whole of en~y 4 
ference is due to leakage by through ump, 
order to ascertain as nearly as ible the sient due to 
that cause, it may be observed that during the whole test 
some portion of the injection water for the condenser was 
taken from the pump main, the suction injection at the high 
temperature of the river not ishing sufficient. 
uantity was not less than 100 gallons P ial 


x x 217.74 x 100 = 





of coal, being 


minute, which 








hours. mins. |% leake amp nob en- 
Duration of test ove see 48 20 er bre na by ge through pump = 
Reading of counter at close of The tests, both of capacity and duty, have been made with 
de ps -»» 959278 great care, and every precaution taken to obtain a correct 
Reading of counter at com- some“ 
mencoment coo ove 936872 The conclusion from the facts and figures given is that the 
— ; - ; : Ea> consid 
Number of strokesas per counter mn 84901 Pee er the ime bom easily performing a duty y 
Counter indicating every fourth % engines worked during the whole test with remarkable 
steele aes i + 94901 x4e0189604 smoothness and precision, with scarcely a perceptible varia- 
Average stroke per minute... «48189 | tion of speed or length of stroke, and the character of work- 
Diameter of water plunger in re manship throughout appears unexceptionable. 
inches oe ase eee ae 22.6 ‘ACOB a. NeEariz. 
Diameter of pistonrodsininches ays 4 Henry L. Horr. 
Mean area of plungersin ,, ia 891.33 W. Barner Lz Vay. 
» _ length of stroke ... ee Fo 49,347 Gro. H. Batuey. 
———— of plunger in vies Isaac & Casein. 
cubic inches ... wa ese on , 
Displacement of plunger in (To be continued.) 
we ei92 Ste: . ase ase 83.6 
isplacement*/of “plunger in — 
(water at f are of 66° THE HOUSE OF COMMONS SIGNAL LIGHT. 
= 62.297 Ib -per-eubic foot) gre 696.2 To rue Epiror or ENGINEERING. 
Mean water pressure, in S1r,—In to-day’s number of Exevezerxe I observe an 
tt ct 9 i 86.724 article under this heading, part of whi bleh, sepeing to the 
ei ue is pressure in comparative appearances ) ear 
fect (water at 66°) ... sss 200.46 ‘light, is caleulated to convey an erroneous im ponies, tend 
Distance from centre of gauge therefore I yenture to ask that in the next issue of your 
to water io Fane well, in feet — as 17.28 publication you should give insertion to the following facts. 
Total height, including frie- The Wigham gaslight, on the occasion of the experiments 
tional resistance, in fect ss exe 217.74 to which you refer, was not upon the points from 
Average steam pressure at boiler which you made your observations, but the lenses through 
in pounds per square inch ... eee 48.85 which its light was transmitted were, for the of an 
Average steam pressure at en- official inspection, focussed on Primrose Hill; therefore it 
gine in pounds per sq. ins y+. s+ 46.66 was not possible for you to see the beam from the gaslight 
Vacuum at engine in inches ».. see 26.5 at your standpoints. This was doubtless not to 
Average temperature of feed ycu, or you would never have drawn attention to a com- 
water, a Fehr. pee 129.598 parison of the appearance of the two lights, the circum- 
Coal charged to boilersinpounds 40330 stances in which they were ively placed rendering any 
Ashesand clinkers ... 4849 fair comparison quite impossible. It would be as reasonable 
One-third of this available for to call attention to the superior brightness of the beam of a 
firing...  s se ve (1450 bull’s-eye lantern when directed full on the face of an ob- 
, P r se server, and that of a similar lantern when turned away from 
Correction of weight to raisé the observer. 
waterat ... oe oe 38880 Your obedient Servant, 
Close of test to original level, 10 Joun R. Wremam. 
Total coal for work cfengiagty —— S004 Great Winchester-street Buildings, Old Broad-street, 
Water charged to boilers in London, E.C., May Sist, 1878, 
cubic feet —«.. wee we 5212 
Mweight 61°52 I: par wb} 40 
eight 61.62 lb. per ¢ . 
bee: th ? — 5172 RavenstHorrz Marin Drarwacz.—On the 14th of May 
5172 cubic feet x 61.52 Ib. = 818181 an inquiry was held at Ravensthorpe by Mr. Robert Morgan, 
Loss of water in boiler during C.E., one of the inspectors attached to the Local Government 
test, pounds .. ese ane ne 530 Office, for the purpose of receiving evidence as to a proposal 
Total water evaporated in for putting into force the Lands Clauses Consolidation Act, 
unds eee eos eee eee 818711 with reference to taking about 1} acres of land for sewage 
Pounds of coal to evaporate this outfall p The scheme adopted by the Local Board 
amount of water we ase 38880 comprises the complete main drainage of the district into a 
818711 receiving tank, whence the sewage will be = with an 
Evaporative power of boilers —— = ultimate view to utilisation by irrigation. natural 
difficulties caused by the low level of the ground, and 
pounds of water with 1 Ib. of liability to floods from the river Calder, have hitherto deterred 
coal .., ove ~~ ont eee 8.19 the Board from the work. The cost of the 
The correction of weight of coal is obtained in this way. | scheme, including land, main , tank, overflow 
At the close of the test, the water in boilers was 0.17 in. lower | and pumping works, is estimated at 67007, The engineer, 
Sal vuielest t0 bring the det joncle of water (680 !b.) rid ory Rae my fond eter toe, 
with coal sufficient to t ienci s ence ai inquiry. 
from 130°, the temperature of feed vernment authorising the purchase of the site has 








water, to temperature of | Go 
steam, at 481b., 296°.07, or 10]b. of coal. . 
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been blocked three or four days, although the season of 1879.9 
=a0@n Ghumilip emanenk ™ of 1872-8 


1872, the Great Sou.ern of India Railway Compesy 2 
a ag : - y pany earned 
(For Description,'see Page 410.) 36,5331. from its traffic. The ratio of the workin 

to the traffic receipts was 63.88 percent. At A be of 
June, 1872, the company owned two tank engines, ning 
passenger engines, and nine goods engines. One goods 
— was added during the half-year ending June 80, 





French Railways and their Coal Supply.—The leading French 
railways are stated to have been = a ae 
supplies of coal of late. The Paris, Lyons, and ioiteae 
is stated to have collected and warehoused 90,000 tons, 5 
that its consumption is provided for 45 days. The Eastern 
of France also now a stock of 82,000 tons, or 
sufficient for 69 days’ consumption. The Western and the 
Orleans are pursuing an equally prudent policy. 

Cheap Indian Railways.—The southern extensio: 

Great Southern of Indie is to be constructed on the — 
gauge, and it will be laid with lighter rails. Wooden creo. 
soted sleepers are also to be laid instead of iron pot sleepers. 

Steam Shipbuilding at Philadelphia.—The Philadelphi 
and Reading Railroad Company owns, at Philadelphia's 
large tract of land bounded by Clearfield-street, Alleghany 
Avenue, Bank-street, and the River Delaware. On this 
ground the company intends to erect shops for the erection of 
about 40 iron steam colliers, and the repair of vessels belong- 
ing to the —_—p. The buildings proposed are a ship and 
tool-house 120 ft. by 220 ft., a boiler shop 100 ft. by 60 ft., a 
boiler tool-shop 60 ft. by 60 ft., a franging shop 80 ft. by 
60 ft.,a bending frame shop 120 ft. by 220 ft., and a shi 
mould and power shop 50 ft. by 250 ft. The company will 
also construct a ship way 450 ft. long, with sufficient capacity 
for ee four ships and a dry dock ; also two piers 650 ft. 
long and 100 ft. wide. 

‘ ; The Mississippi.—Navigation in and out of the Mississippi 
oO is becoming a matter of some doubt. The Mississippi os 
A : seven mouths, but the trouble is that at the entrance to each 

. : there is a bar composed of the deposits made by the current, 
H : ' and through only two of the passes has navigation been 

hitherto conducted by vessels of large size. These are the South- 
west Pass, which is the westernmost entrance, and Pass 4 
l’Outre, which debouches in the Gulf on the north-east side 
of the delta, 30 miles away. South-west Pass is the deepest, 
and has been the pass chiefly used, but the blockades at that 
pass, the guarding of vessels, and other troubles have 
ey closed it for the season. At Pass &l’Outre dredges 

ve for some time been at work. 


Boiler Inspection in the United States.—The United States 
supervising inspector-general of steamboats is engaged in the 
preparation of rules to regulate experiments on boilers in 
accordance with an Act of Congress of March, 1873. Changes 
continue to be made of inspectors in all directions, the object 
being to secure a better class of such officers. 


Telegraphy in Western Australia.—Cheaper rates for 
telegrams in Western Australia have been followed, as might 
naturally be expected, by a large increase in the number of 

es. Champion Bay is being connected by telegraph 
with the other districts of the colony. The works have been 
directed by Mr. Fleming, the Colonial Superintendent of 
Telegraphs; and at the fast dates from the colony, the line 
was progressing at the rate of 5 miles per diem. 


The Messageries Maritimes.—The receipts from all sources 
last year of the great French Steam Shipping Comeesy 
known as the Messageries Maritimes amounted to 1,962,871/. 
This amount included the aid extended to the undertaking by 
the State. The working expenses of the year were 1,692,743/., 
leaving a balance of profit of 270,1287. Of this amount, 
41,7261. was absorbed by interest on obligations, 11,420/. was 
carried to the statutory reserve, and 216,000. was available 
for the payment of a dividend on the share capital at the rate 
of 12. 16s. per share, leaving a balance of 9820. to be carried 
forward to the credit of 1872. The dividend of 11. 16s. per 
share represents a return upon the share capital at the rate 
of 9 per cet. per annum, but the concern would not have 
done so well without the large measure of aid extended to it 
Vv the French Treasury—aid which originated with the 

apoleonic dynasty and not with the present régime. 


Victorian Gas Coal.—Messrs. Berthon, Hunt, and Co., 
who have for some time been prospecting for coal near Lontit 
Bay, Victoria, have forwarded 30 ewt. to Geelong. The 
Geelong Gas Company has consented to have the gas-pro- 
ducing qualities of this coal tested at its works. 


French Transatlantic Steam Navigation.—In the course 
of last year the Desirade steamer was added to the Atlantic 
line of the French General Transatlantic Steam "re 
Company. The cost of this steamer was 30,324/. } ~ 
course of 1872 the company also expended 123,779/. in t r 
enlargement and re-equipment with different engines 0 
several of its steamers; it also inversed expenses in con- 
nexion with the repair of the Lafayette and the Sonors. — 

New Zealand of ala Bae eqpet Soe aae 
. lonial return that New now owns 62 8 
FOREIGN AND COLONIAL NOTES. _| mated that from 300,000 dols. to 600,000 dols. more will be | an aggregate burden of 4667 tons ; of these 80 are peddle 
Chicago Water Works.— Pro for the construction of | required to complete the pumping works and the necessary | steamers, 25 are screw steamers, 6 twin-screw steamers, = 
on land tunnel My connect eee see at the foot of | extensions of mains. 2 stern wheel paddle steamers. There a > vessels vob o~ 

avenue with pro west side pumping engines, Gas in New York.— nsumpti in | have sea-going certificates, the remain ing 

va pogenetiy the thors ff Commissioner at Ceago New York city is — a ae» 9 A af oe river and extended river navigation. The total horse power 

ers have been fo tov tween A > : P loyed is i 
dols. and 500,000 dols. The new coals tunnel, 7 ft. in| Water Supply of Paris.—Contracts have just been let in | “"P ” 
width and 7 ft. 2 in. in height, will commence at the west end | ©°Dnection with the distribution of the waters of the Vanne/ Towpon AssoctaTion oF Foreman EnGmneers 4 
: through Paris. The contracts were secured by MM. Boigues- | Draven?smEN.—At the meeting of Seturday next (8 p.m.), 
Alexander Laird wil 

















it will extend in a strai - 
ards under the city ata depth of 71 fe Rambourg and Co., and M. Caillot de Wailly. Gity Terminus Hotel, Mr. Alexander Laird * eds om 
are to be nine working shafts | Union Pacific Railroad.—It will be remembered that | “ ureace, 85 SPP : 
unnel will be lined with brick | during the winter of 1871-2 there were serious obstructions | Founder,” and on Wednesday the 26th inst., PT —< 
it will be divided into four sections | to travel on the Union Pacific Railroad. The company made , M.A. (Rob Roy), will lecture at Exeter Hall (; Pil’ 
dols. have already been ex- | energetic preparations to prevent a rocurrence of these ob- the Su uation Fund of the ee as Right 
and oe the water | structions during the past winter, and the result has been | N C.E., will preside at the meeting, 
nel is completed, it is esti- | encouraging, the eastern portion of the road having only ' Hon. Lord Lyttelton at the lecture. 
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ORDNANCE AT THE VIENNA 
EXHIBITION.—No. I. 


THe Russian Nava. Guns. 

Tue Vienna Exhibition is very rich in artillery, 
having collections of big 8s from the Elswick 
Ordnance Works, Krupp and other German makers, 
the Russian War and Navy Departments, and 
Sweden. Moreover, all the above and also several 
other private makers and foreign Governments, 
notably Switzerland and France, send specimens of 
field artillery. We pro to view these weapons 
in succession, and finally to compare the separate 

stems as far as possible, beginning to-day with 

e collection of the Russian Naval Department, 
which exhibits not only one of the largest guns in 
the world, viz., a 12-in. piece weighing 40 tons, but 
also some of the most successfully constructed pieces 
of lighter ordnance, both in the matters of perfor- 
mance and endurance, which we have yet seen. 

Formerly the Russian Government were in the 
habit of getting all their artillery from Krupp, but 
finding that the guns delivered by him were very 
unreliable, bursting often, and causing widespread 
distrust and demoralisation amongst the men work- 
ing them, it was resolved to encourage private 
makers to set up factories for the purpose of sup- 

lying the whole army and navy, and one of these 
firms. viz., that of Oboukowsky, near St. Peters- 
burg, has manufactured all the cast-steel ordnance 
which we are to-day about to describe. As an in- 
stance of the want of confidence which Russia feels 
in Krupp’s ordnance we may mention that three 
of his 11-in. guns having burst explosively under 
ordinary service charges, the whole batch of them 
then in use were at once discarded and stored away 
in fortresses, while their places were supplied as 
rapidly as possible by similar weapons manufactured 
at Oboukowsky of Tegel steel. Krupp in answer to 
the charges brought -against him replied that the 
Russians did not understand how to fire his weapons, 
but with exactly the same system of loading and 
firing they have got admirable results and endu- 
rance from their own home-made guns, one of them, 
an §-in, naval gun, having already fired 3200 rounds, 
and being still not only fit for, but even employed 
in further actual service, The 8-in. gun exhibited 
in the Russian department has fired 1243 rounds, 
and looks to-day as good as new ; both these results 
must be considered very good, when it is known 
that up till now they were in the habit of putting 
their pieces altogether out of service, after they had 
fired their 999th round. . 

The Naval Department have exhibited five pieces, 
Bee 7, “Ga on the previous page, viz.,a 19-in. 
gun (Figs. 1, 2), weighing 40 tons, an 8-in. gun 
(Figs. 3, 4), weighing 8.754 tons, an 8-in. short 
gun (Figs. 7, 8), or half mortar, weighing 2.9 ton, 
a 6-in. gun (Figs. 5, 6), of 3.92 tons, and a small 
boat-gun (Figs. 9, 10), destined to be used, if neces- 
sary, on land, and weighing 7 cwt. In addition to 
these the Russian navy possesses ] ]-in. and 9-in. guns, 
but owing to the fact that the sapply is at present 
limited, and that all of them now manufactured are 
employed at present in active service, it was not 

ssible to send specimens of either to the Vienna 

xhibition. 

The 12-in. gun is the largest piece of naval 
ordnance in existence, and is perhaps the largest 
gun, whether naval or land, in the world, if we 
— the 1100-pounder weapon, weighing 50 tons, 
which was made by Krupp in 1870, and sent to 
Russia, but the subsequent history of which nobody 
has ever heard anything. It is built wholly of cast 
steel, and is breech-loading on the most approved 
Krupp system ; the rifling is polygrooved with a slow 
and uniform twist, and the projectile is lead-coated. 
The inside lining of the bore is one solid tube 
running from end to end of the gun. It is forged 
down to 29in. diameter at the thickest part, and 
tapers down towards the muzile, The length of the 
gun over all is 2] ft., the length of the barrel from 
the rear of the powder chamber to the muzzle is 1 8ft., 
while that of the rifled portion of the barrel is 
13.25 ft. The diameter over the widest ring, viz., 
the one encircling the powder chamber is 57.5 in. 
The interior steel tube is reinforced by four tiers 
of steel rings shrunk on to the core, but the 
separate rings of each set are not welded to each 
other at their butting ends. The first tier of these 
rings consists of a series of short cylinders from 
10 in, to 12in. in length, which extend from the 
breech to the beginning of the chase. These bring 
the gun up to one calibre in thickness, and from the 
beginning of the chase to the muzzle, a length of 





6 ft. 4in., the rings are no longer cylindric, but 
are frustra of cones, continued so as to taper 
uniformly the whole way. The reason why the 
chase right down its whole length is reinforced 
with rings contrary to the usual practice, is this, 
that the ll-in. Krupp guns, mentioned above as 
having burst, nearly all gave way at or near the 
muzzle. The second tier of hoops extends from the 
beginning of the chase to the rear of the powder 
chamber, and brings the gun up to 39.7in. diameter, 
Then comes a third tier starting 22in, short of the 
second, also continued to the rear of the powder 
chamber; this tier brings the gun up to 45.62 in. 
diameter, while lastly comes the fourth set starting 
20in. short of, and continued to the same distance 
behind as its predecessor. One of the,zings of this 
tier has the trunnions forged on to it, so that this 
system of construction enables us to avoid the 
necessity for a separate trunnion ring. The gun 
has now been brought up to 52in. diameter, and 
this is its greatest width except immediately over 
the end of the chamber, where a single ring 2.75 in. 
thick and 14in, long has been shrunk on. The 
trunnions are 13 in. diameter, and are situated 8 ft. 
from the extreme rear end of the gun. The breech 
extends 3 ft. beyond the end of the chamber, and 
atits widest part is 36in. diameter. The breech- 
loading apparatus is the same as that now employed 
by Krupp. It consists of a cylindro-prismatic 
wedge, or breech piece, moving in a wedge slot 
made transversely in the breech at right angles to 
the bore. This wedge can be withdrawn and in- 
serted by mechanism to be described presently. 
When withdrawn far enough to leave the passage 
to the powder chamber clear from behind, a loading 
cylinder is introduced into the continuation of the 
bore, and reaches from the end of the gun to with- 
in a little distance of the ring provided in the 
powder chamber for preventing the escape of the 
gas. This cylinder allows a free and smooth 
passage for the lead-coated projectile, the protruding 
rings on which would otherwise grate against, and 
be obstructed by the guide grooves in the wedge 
slot. The small space between the ends of the 
loading cylinder and the gas check ring is pro- 
vided in order that any dirt brought out by 
the sponge in cleaning, may escape there, it 
being very important that all the surfaces in con- 
tact be kept perfectly clean, a condition of things 
which we should think it was absolutely impossible 
to maintain in practice. The gas check ring is made 
on Broadwell’s well-known plan, and is let into a 
ring-shaped socket at the base of the powder 
chamber; the socket has a recess turned at its for- 
ward end. The forward end of the ring is turned 
down thin, and the whole ring is of such a shape 
that the pressure of the gas tends to expand it out- 
wards and backwards so as to make the: joint with 
the breech piece gas-tight ; the rear end is broad, 
and has two concentric ring grooves turned in it, 
and is jammed up against by the wedge breech 
piece, or rather by a steel disc let into and project- 
ing a little forward-from the wedge. When injured 
by the action of the hot gases both ring and disc 
can be removed and replaced ; it is stated that a 
ring will endure on an average 200 rounds. The 
mechanism for opening and shutting the breech is 
as follows. The wedge, which is prismatic towards 
the powder chamber, and semi-cylindric behind, is 
provided with two screws for withdrawing or in- 
serting it. The first of these is a quick-motion 
screw, having several threads turned on it ; it works 
in a nut let into the top of the wedge slot, and the 
end of the spindle of the screw is square in section, 
so that it can be worked with a box spanner pro- 
vided with a pair of handles. This screw is merely 
used for moving the wedge quickly in and out 
after it has been once unlocked and loosened, and 
it takes the place of the handle by which the breech 
pieces of guns of less than 8in. calibre are pulled 
out by hand. The second screw is used for locking 
and jamming the wedge. It works into a large 
cylindrical nut let into a socket made in the broad 
end of the rear of the wedge. The socket is some- 
what longer than the nut, so as to allow of a certain 
amount of play. The end of the nut, which is 
flush with the broad end of the wedge, is provided 
with a fillet or collar, from which projects a stud. 
Both nut and end of wedge are covered up by a 
steel plate held in position by screws. The spindle 
of the screw, which works in the cylindric nut, 
passes through this plate, and the collar of the 
screw bears against its under surface. The plate 
has a sector of a circle cut out of it so as to allow 
the stud on the end of the cylindric nut a certain 





amount of play, The foot of the screw projects 
beyond the nut, and presses against the interior of 
the wedge itself; the other end of the screw-ig 
turned by the same box s er and handles, ag 
was employed in turning the quick-motion screw 
previously described. But such a screw turni 
in such a nut might go on working for eyer 
without moving the wedge, unless the nut were 
by some means engaged with or locked into the 
body of the gun itself. This is accomplished by 
making the nut cylindrical in shape, and pro- 
viding the outside surface with three strong 
threads which project beyond the socket in which 
the nut works. In order, however, to allow 
the wedge to move in and out, these threads had to be 
chamfered away on the side next the rear wall of 
the wedge slot, so that the surface of the nutin one 
position was flush with the surface of the rear of the 
wedge. Corresponding to these threads on the nut are 
three grooves cut in the body of the gun, which are 
channelled out in the rear of the wedge slot exactly 
alongside the position occupied by the nut when the 
wedge has been driven in as far as it will go by the 
quick-motion screw. When the wedge has reached 
this position the nut is turned round a portion of a 
revolution, so that the portion of the threads which 
have not been cut away may be engaged with the 
grooves in the rear of the slot ; thus the nut is made 
for the time part of the body of the gun, and is kept 
fast, and prevented from turning further by the stud 
on its collar jamming up against the side of the 
sector cut out of the steel plate mentioned above, 
which plate acts, moreover, as the bearing for the 
collars of both the quick-motion and the jammi 
screws. The turning round of the nut can be 
accomplished either by the hand acting on the 
stud on the collar, or else by turning the screw 
within the nut by means of the spanner trans- 
ferred from the quick-motion screw; in this 
latter case it is the friction of the threads in 
contact with the female screw within the nut, 
which turns the latter into place. The wedge 
is thus locked, and cannot now be driven out, 
but it is not yet jammed home. This portion of the 
work is performed by-turning the screw still fur- 
ther, for the nut being now immovably locked in 
the body of the gun, the point of the screw, on 
being turned, pushes forward the wedge, and, of 
course, eventually jams its front face against the 
face of the Broadwell ring. In order to open the 
breech, it is only necessary to turn the screw in the 
opposite direction, the first result of which opera- 
tion is to turn the nut back to its first position, 
where its stud is jammed up tight against the other 
side of the section in the covering plate. The nut 
is thus held fast, and, by continuing to turn the 
screw, the collar on its spindle presses up against 
the steel covering plate, and, of course, forces out 
the wedge, so far as the play between the bottom 
of the nut and the socket permits. By this time the 
wedge is fully loosened, and the spanner can be 
transferred to the quick-motion screw, by which 
the withdrawal of the wedge is completed. It is 
said by its supporters that this system of breech- 
loading works well in practice, and certainly nothing 
can exceed the ease with which the pondercus W 

of the 12-in. gun at the Vienna Exhibition can 
moved, it being quite possible to insert and with- 
draw it with one hand. This gun has, however, 
never yet been fired, and we will not discuss it 
mechanism till all the other guns exhibited have 
been reviewed. : 

The rifling consists of 36 grooves, having a slow 
and uniform twist. The projectiles, which are 
shells, are of three sorts, viz. : 

1. Common cast-iron shells used only for prac- 
tice in handling the gun. ; 

2. Chilled cast-iron shells with steel points. 

3. Cast-steel shells. : , 

The Government have not yet decided which of 
the two latter to adopt as the standard armont, 
piercing projectile. The cast-steel shell is coa 
with a mixture of lead and zinc, which is arran 
so as to have six projecting rings for — 
grooves. This coating is attached to the ste 


the 
core 
by a galvanic process, and no trouble has ever been 


experienced from its stripping. The battering 
y= amon consists of 113.8lb, of very slow -burnngs 
prismatic powder, which it is expected will genet ; 
an initial velocity of 1398 ft. per second. 
makers calculate that the resistance of this gua 
within its limit of elasticity is 4652 atmospheres. 
It is destined for service on ort 
talked-of turret ship, Peter the Great, and wi, 
worked by a crew of eight men. It is calculated 
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have cost the Government the almost incredible 
sum of 83,000 roubles, or 13,280/. The carriage is 
unfortunately not exhibited, so that we can give no 
description of it. 

The next largest weapon exhibited is the 8-in. 

(Figs. 3 and 4), weighing 8.754 tons. Itis a 

at favourite with the Russians, for it has shown 

immense strength and durability, and it will pro- 

pably be adopted as their standard medium-sized 

. Like the 12-in., it is breechloading; the 

rifling, also, is polygrooved with a slow uniform 
twist. 

The gun consists of a solid cast-steel core run- 
ning fromend to end of the gun, which at the muz- 
gle is 15 in. in diameter, and at the beginning of the 
tapering chase is 2lin. The gun is reinforced by a 
tier of cast-steel rings which reach from the powder 
chamber to the beginning of the chase, a length of 
5ft. 8in. This reinforce is not quite parallel, being 
99in. in diameter over the chamber, and only 27 in. 
over the other end. A third reinforce, consisting of 
asingle ring 33.75 in. in diameter and 1] in. in length, 
strengthens the rear of the powder chamber. The 
gun over all is 175in. in length, of which the bore 
takes up 151 in., or all but 19 calibres; the rifled por- 
tion is 117 in. long and the chase 81in. The trun- 
nions are Sin. in diameter, forged on the third 
ring from the muzzle end of the reinforce, and are 
situated 69.5 in. from the end of the breech. The 
breech piece is slightly different from that of the 
12.in. gun; like it, it is furnished with two screws, 
viz., a quick-motion, and a jamming screw, but the 
nut in which the latter turns is of a different shape 
and is locked in a different manner to the other one. 
In the present case the nut is squared on the rear, 
and has a recess on that face into which a bolt, 
can be dropped from the rear of the breech. When 
this bolt isin place the nut and wedge are both 
locked, and as the nut cannot revolve, but is held 
fast and incorporated, so to speak, with the body of 
the gun, the wedge can be pushed forward and 
jammed by simply turning the screw; of course 
the bolt is not so large as the recess, and the amount 
of play between the two is the measure of the 
motion given to the wedge by the jamming.screw. 
In order to open the breech, it is simply necessary 
to reverse the motion of this screw till the wedge is 
loosened, then to withdraw the bolt into the body 
of the gun, and finally to withdraw the wedge by 
means of the quick-motion screw. 

The rifling consists of 30 grooves. The projec- 
tile is a chilled cast-iron shell weighing 171.2 lb., 
and is lead-coated. ‘The charge is 34.3 1b. of pris- 
matic powder, and the initial velocity is 1443.6 ft. 
per second. 

This gun has fired in all 1243 rounds, viz. : 


16 rounds with charges varying from 6.552 to 10.237 kilos. 


684 rounds with charges of 12.898 kilos. 

191 ” ” 18.513 ” 

109 - . 14.382, 

243 pe pet 15.561 ,, or 34.3 1b. 


This latter is the servicé charge, and it is with it 
that the velocity of 1443.6 ft. per second has been 
obtained. The range obtained from this gun with 
an elevation of 7° 44', and the service charge, was 
3600 yards. The endurance of this gun has been ex- 
ceeded, as was stated above, by another gun of the 
same class, which has already fired 3200 rounds, and 
is still in active service. It must not be supposed, 
however, that 1243 rounds is the limit of the 8-in. 
gun exhibited, on the contrary it now shows no 
signsof wear. The resistance of this weapon within 
its limit of elasticity is stated at 3067 atmospheres. 

Of the same calibre as the gun just described is a 
breechloading half mortar (Figs. 7 and 8) 89.9 in. 
long and 3.2] tonsin weight. It is formed of a cast- 
steel core reinforced with a single tier of rings. The 
core.or central tube is 14 in. thick at the muzzle and 
16 in. thick in the body of the gun. The reinforce is 
lin. diameter at its widest part, but is turned down 
to 19in. at the forward end, thus making the gun 
appear to have two tiers of rings instead of one. 
As is usual in these weapons the rear of the powder 

ber is strengthened by a single ring shrunk 
over the reinforce. In the present case this ring is 
% in. diameter and Sin. long. The trunnions, which 
are 8 in. diameter, are forged on to a separate ring 
trunk over the reinforce; this ring is 26 in. 
eter, and is separated by an interstice of 3 in. 

the chamber ring, an extraordinary arrange- 
ment, which leaves the front of the chamber quite 
weak compared with either the rear or the part for- 
ward of the chamber occupied by the shot, One 
Would have thought it worth while to have made the 
rng round the chamber 1] in. long, thus bringing 
up to the trunnion ring, and thereby giving the 


mortar a complete second reinforce 20 in. in length. 
The bore of this piece is 68.5 in. long, or 8$ calibres, 
while the rifled portion is 5} calibres. The breech- 
loading apparatus is simpler than in either of the 
two other specimens. It consists of the usual cy- 
lindro-prismatic wedge, which, however, in this 
instance, on account of its lightness, can be with- 
drawn by hand without the aid of the quick-motion 
screw. Ina slot in the rear face of the wedge is 
situated a powerful screw with very strong threads 
turned on it; it projects about one-third of its diameter 
beyond the sides of the slot, and a corresponding fe- 
male screw is cyt in the body of the breech in the rear 
face of the wedge slot. By pushing in the wedge by 
hand, till it is stopped by the threads of the screw 
coming up against the side of the gun, and then by 
turning the screw through five or six revolutions 
the breech can be securely closed; but in order to 
save time the portions of the threads projecting 
beyond the sides of the slot are all chamfered away, 
with the exception of the last turn and a half; the 
wedge can be then pushed in by hand much further 
than before, and by turning the screw through one 
revolution the uncut parts of the thread are caused 
to enter into the grooves made for them, and the 
wedge is at the same time driven home and locked ; 
thus we get the benefit of the strength of the five 
or six turns of the thread, and have only the 
trouble of putting the screw through one revolution. 

The projectile, which is of cast iron, weighs the 
same as that of the 8-in. gun, viz., 171.2 lb., but the 
charge of powder (prismatic) is only,about one-half, 
or 16.2 lb. The initial velocity is not stated, the 
resistance of the gun within its limit of elasticity is 
calculated at 2428 atmospheres. 

The next and last gun of any size is a piece of 
6 in. calibre weighing 3.92 tons (Figs. 5 and 6). It 
is 140 in. in length over all, and is formed of a central 
core and one tier of reinforcing rings all made as usual 
of cast Tegel steel. The core or central tube is 
10.25 in. at the muzzle, and 16in. in the body of the 
gun. ‘The reinforce, which extends from the rear of 
the chamber to 55 in, forwards, is 2] in, in diameter 
at the widest part and tapers down forward of the 
trunnions to 20in.; the last ring is only 18 in. in 
width. The usual extra ring over the trunnions is 
24.2 in. in diameter and 8.5 in. long, and the trun- 
nions themselves are the same diameter as the 
calibre of the gun. 

The barrel is 122 in. or 204 calibres long, of 
which length the rifled portion occupies 90 in, or 
15 calibres. The breechloading mechanism is pre- 
cisely the same as that of the 12-in. gun, with the 
exception that there is no quick-motion screw; the 
projectile is of chilled cast iron and weighs 81.1 lb. 
It is, of course, like the others, lead-coated. The 
service charge is slightly over 18 lb. of prismatic 
powder, and the gun has been fired with 18 Ib. of large 
grain powder; with this charge and the ordinary 
service shell an initial velocity of 1597.5 ft. per 
second was obtained. The pressure on the sides of 
the gun mounted up to 3000 atmospheres, which is, 
however, too high a strain for the strength of the 
weapon, it being only calculated to resist up to 
2957 atmospheres without being strained beyond its 
elastic limit. The range obtained from this gun 
with the service charge, and an elevation of 8° 2’, 
was 2800 yards. 

The 6-in. gun exhibited has already fired 684 
rounds, viz., 607 with the service charge of 18 Ib. 
of prismatic powder, 68 with 19.9 lb. of the same 
powder, and 9 with charges varying from 14.42 to 
18 Ib. of large grain powder. In every case with 
the service cast-iron shell weighing 81.1 Ib. 

The only gun now remaining for description is 
the little amphibious boat gun, (Figs. 9 and 10), 
which is destined for service both on sea and shore. 
It weighs 792 lb., and throws a shell weighing 
12.2 lb. It is formed of a solid cast-steel tube 5.5 in. 
in diameter at the muzzle, and 7.75 in. in the body. 
The breech is 9.9 in. in diameter, and this thickness 
is continued for a short distance over the powder 
chamber and then suddenly diminishes at the seat of 
greatest strain to 7.75in. ‘The trunnion ring has.a 
diameter of 10 in., so that with the exception of the 
chase, the greater portion of the chamber is the 
weakest part of the whole gun: an odd arrangement 
caused by the great thickness of metal which this 
system of breechloading requires. It is undoubtedly 
of immense convenience that a boat gun should be 
a breechloader, and it was a great pity that this 
advantage was sacrificed in our own boat guns to 
a fancied gain in the greater simplicity of parts of a 
muzzle-loader, A muzzle-loader is very difficult to 
load in a boat, and a breechloader, on the contrary, 





exceedingly easy. The breechloading arrangement 





in the Russian boat gun is excessively simple, and 
not at all likely to get out of order. It consists of 
a prismatic wedge, which is locked and jammed by 
the same kind of screw as is employed with the 8-in. 
mortar previously described ; the other end of the 
wedge is made long enough to be bored out to a 
calibre slightly greater than that of the gun, and 
when the wedge is withdrawn this bore comes in a 
line with the barrel, and thus forms a loading cy- 
linder contained in, and forming of the wedge ; 
when the latter is home and the breech closed, the 
loading cylinder projects only about }in. beyond 
the side of the gun, and so is protected from any 
damage. Thus a breechloading arrangement is 
obtained which is simple in its parts, and no portion 
of which can be lost, for the wedge cannot be wholly 
withdrawn from its slot, and all the conditions 
necessary for a successful breechloading boat gun 
are secured. 

The service. charge is 614.2 grammes, or 21.5 oz. 
of large grain powder, and the gun has fired 1034 
rounds, viz., 12 rounds before rifling, with charges 
varying from 215 0z. to 43 0z., and 1020 rounds 
after rifling with the service charge. With the 
service charge and an elevation 7° 57/a range of 
2400 yards is obtained. On a future occasion we 
hope to describe the Russian field and fort artillery 
with equal detail. 





PARIS METROPOLITAN RAILWAYS. 


Up to 1869 the concessions for railways in France 
were given solely by the Government. This régime 
of centralisation, which had permitted the principal 
arteries of the network to be constructed on an 
entire plan traced out in the considerations of the 
general interest, conduced little to the rapid develop- 
ment of secondary lines required generally to ac- 
commodate merely local requirements. 

The law of July, 1865, set forth that railways of 
local interest may be established either My the de- 

ents or the communes, with or without the 
assent of interested proprietors; or by the conces- 
sionnaires with the agreement of the departments 
and communes. It is the Conseil Général du Dé- 
partement (a council elected by universal suffra, 
which assumes the direction of railways of local in- 
terest, the manner and conditions of their construc- 
tion, together with the contracts and dispositions 
necessary to assure their execution. Public utility is 
upheld by a Government decree without the neces- 
sity of a law. The prefect of the meyers ap- 
proves the definite projects, confirms the tariffs, and 
controls the working. The department, the com- 
munes, and those interested, may assist the rail- 
ways of local interest; in .this case the Govern- 
ment may accord also a subvention equal to a fourth, 
or third, or the half of the first. 

On the other hand, the law of decentralisation of 
10th August, 1871, which enlarged in all directions 
the powers of the Conseils Généraux des Départe- 
ments, gives them, amongst others, the right to 
decide definitively on the concessions to associations, 
to companies, or to individuals, of works of depart- 
mental interest and on the direction of railways of 
local interest, on the manner and conditions of their 
construction, on the treaties and arrangements 
necessary to assure their execution. 

These new laws have already received some 
application, and several concessions of railways have 
been given by the Conseils Généraux ; but already 
two particular cases have arisen, in which conces- 
sions given by virtue of these laws have been dis- 
puted by the Government. 

The first instance was that of two lines of rail- 
way which two neighbouring de ents had con- 
ceded as being each a line of departmental in- 
terest. But by union these two railways form a 
new line from Lyons to St. Etienne, causing the 
most direct competition to one of the im it 
branches of the réseau of the Compagnie de Paris 
a Lyon et & la Méditerrannée. 

A second case is presented at this moment by the 
Chemin de Fer de Circonvallation Autour de 
Paris, situated entirely in the single department 
of Seine et Oise, and of which the concession 
was granted the 22nd April, 1872, by the Conseil 
Général du Département. : 

According to a statement published by the 
Compagnie Concessionnaire, and also according to 
a very able discussion which has just taken place at 
the Société des Ingenieurs Civils, the following is 
the actual situation of this question, 80 as cog 
the city of Paris, and the country generally. : 

From 1846 to 1871 several projects for rail- 
ways were proposed to unite ata greater or less 
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MAP SHOWING PROPOSED NEW RAILWAYS AROUND PARIS. 
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distance from Paris the Western, the Northern, and , 
the Orleans Railways. Towards the latter part of 
this period the idea of a second ring of railways, | 

or compléte, was a favourite one. The in. | 
sufficiency of the actual ring of railways, the de- 
sign of which is entirely. comprehended in the 
interior and enceinte of Paris, made itself more and 
more apparent, — It was in May,-1871, that the pro- 
ject of a circular railway, svch ‘as has been con- 


ceded, was submitted. for the first time to the | 


Commission of Public Works in the National As- 
sembly. This project proposed to join together the 
populations of the entire de 


rtiment of the Seine | 


et Oise, which in their actual condition are almost | 


entirely isolated one from the other. On the 2lst 
June, 1871, the authors of this project deposited at 
the Ministdre des Travaux Publics a demand for the 
concessions of the complete circular line. It should 
be borne in mind that at this date the law of de- 
centralisation of the 10th August had not yet been 
voted. Directly after the voting of this law the 
applicants addressed to the Préfet du Departement | 
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interest. A complete portfolio of designs, de- 
scriptive statements, and certificates accompanied 
this demand, The project thus presented was the 
first which had for its clearly defined end to serve 
the entire population of the department of the Seine 
et Oise, and to describe a complete circuit round 
Paris. .The Conseil Général received this demand 
favourably, and char, a commission with the 
duty of studying in all its details the project of a 
railway “ de circonvallation” with all the other pro- 
jects conceived in nearly analogous conditions. 

An official inquiry was opened in the several 
localities, and it became clear that the proposed de- 
sign answered to the desires of the population and 
to the interests of the department. But whilst the 
departmental commission were studying the ques- 
tion, the different railway projects were sent by the 
‘“‘ ministére” to be examined by a mixed commis- 
sion composed of engineering officials and inspectors 
of roads and bridges, and this commission, which 


| did not include the natural representatives of the de- 


partment of the Seine et Oise, arrived at the follow- 


du Seine et Oise, for transmission to the Conseil | ing conclusions : 


Général, a demand for a concession in guarantee of | 


“The road possesses a character of general in- 
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terest, and the concession thereof ought to be 
granted by the State. fons 
“Tt should unite itself with all the great lines it 
meets with; the gradients should not be steeper 
than 0.015m. per metre; and the radius of the 
curves not less than 400m. J 
“The system should be made subservient to 
mili urposes. ; 
The a should be adapted to satisfy the 
interests of the localities traversed without forget- 
ting the distinction of local interest of the road, 
“This commission is of opinion that the foregoing 


projects should be submitted to the minister of pe 
is opinion of the mixed commission was “_" 

the Conseil Général des Ponts et = , who 

approved it with the following reservations : 

“ The railway should be constructed with double 
lines. , 
“The authors of the projects ought to make their 
first object the combination of local with gen 
interests. 

“In the west and north, by reason of the uncer 
tainty which exists as to any defensive —_ 
might have to be made, it is necessary that 
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STEEL TILTING HAMMER AT THE VIENNA EXHIBITION, 


CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 
(For Description, see Page 419.) 
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way should be constructed under the fire of exist- 
ing works, 

“No other plan should be proposed except as an 
alternative in case the Government should decide 
to construct defensive works on the line traced by 

e engineers,” 

The necessity of bringing the new line within 
the fire of the forts existing to the west and north 
forced it back upon the already existing lines in 
that direction. hile the mixed commission and 
the Conseil Général des Ponts et Chaussées were 
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thus modifying the conditions of the question, the 
three great companies before named, believing it 
possible to possess themselves of this new enter- 

rise, which at first seemed as if passing into strange 
Scam made, in January,'1872, an offer to construct 
the necessary junction lines. 

Later, after the report of the Conseil des Ponts 
et Chaussées, the Compagnie d’Orleans proposed 
to construct a line running from the Chemin de 
Fer de Lyon to Jouy-en-Josas. 

The four great companies were then inyited by 








the ministry to form a syndicate; they accord- 
ingly amal ted their projects, and on the basis 
of the t the ministry caused the chief engineer 
of the department to prepare a design for a com- 
plete encircling railway. 

Such are the conditions under which the matter 
was presented to the age — de — - 
Oise, in February, 1872. e departmen - 
terest, which it should have defended, was at 
variance with the general scheme. The council re- 








solved to defend its rights, and it decided that it 
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was competent to concede the railway—which was 
declared to be of local interest—by the terms of 
the laws which were explained at the commence- 
ment of this article. It fixed the basis of the con- 
vention to intervene between the concessionnaires 
and the Prefect of Seine et Oise, and the inquiry 
prescribed by law was opened in the arrondissements 
of Pontoise, Versailles, and Corbeil. ‘The official 
results of this inquiry, and the deliberations of the 
several municipalities interested, showed that the 
design gave full and entire satisfaction to the de- 
partmental interests. At the sitting of 22nd April, 
the Conseil Général granted the required conces- 
sion, which was signed by the bankers and the pre- 
fect ; a deposit of two millions (francs) was placed 
in the Bank of France, the conditions were con- 
cluded. The preliminaries having thus been com- 
pleted, the project was sent by the Prefect of the 
Seine et Oise to the Minister of Public Works to 
obtain the certificate of public utility. It must be 
noted that the declaration of public utility rests 
with this minister. ; 

Since then, a year has passed, and the declaration 
of public utility has not been given, the appro- 

riation of the land has not been effected, nor 
Save the railway works been commenced. 

During this time the chief engineer of the de- 
partment has made the comparison which was asked 
of him by the minister. 


The design prepared by him is nearly the same | gf 


as that of the four great companies; and the mixed 
commission, chosen from the Ponts et Chaussées, and 
the profession, has reported that ‘‘ The Railway of 
Circonvallation satisfies neither the interests of com- 
merce nor of defence. ‘There is not room for con- 
sideration of this project, and the only design that 
should be discussed is that of the chief engineer 
of the department. The commission is then of 
opinion that the Railway of Circonvallation cannot 
receive the confirmation of the Government. The 
commission insists that a railway which forms a 
second belt round Paris, should have a character of 
general interest.” 

The project of the chief engineer, Duverger, has 
just been submitted to public inquiry. It seems 
probable that it will be approved, that the decla- 
ration of public utility will be made without delay, 
and that the concession will be granted to the 
syndicate of the four great om Conse- 
quently, the company which has obtained from the 
Department of the Seine et Oise, according to law, 
the concession of the Railway of Circonvallation, 
which has deposited its guarantee, completed its 
plans with great expense, and which bas united all 
the elements of enterprise, will find itself dispos- 
sessed of an affair in which it took the initiative, to 
the great detriment of the Department of the Seine 
et Oise, for in the counter-project of Duverger, none 
of the advantages assured to it by the original design 
of the Railway of Circonvallation will be found. 

Having so far explained the singular confliet which 
has arisen between the department and the State, 
a conflict which will have to be effectually decided 
by the National Assembly, we will examine, in a 
second article, the respective designs of these 
two projects, and compare them from a technical 
point of view, bearing in mind the interests of the 
department, of commerce, and of national defence. 








STATIONARY ENGINES IN THE 
VIENNA EXHIBITION.—No. I. 

In this and some following articles it is our in- 
tention to give a general description of the station- 
ary engines of all countries exhibited in the Vienna 
Exhibition, a subject both of interest and import- 
ance to our ers, and one which we intend to 
follow up by publishing drawings and detailed de- 
scriptions of the more noteworthy engines, The 

reater part of the stationary engines are to be 
ound in the Machinery Hall, but in each of the 
agricultural halls some are aiso placed (though not 
in motion), and a few are also to ‘be found in sepa- 
rate pavilions in different places near the Machinery 
Hall. Without including blowing-or pumping 
engines, of which we shall treat separately, the fol- 
lowing is a classified statement, closely approxi- 
mate, if not absolutely accurate, of the engines ex- 
hibited: there are 50 horizontal engines with slide 
valves of the usual kind, 4 engines with equilibrium 
valves of different sorts, moving vertically, 8 en- 
gines with Corliss valves, 5 winding engines, 4 or 5 
small vertical engines, about 12 combined engines 
on a number of different designs, 1 engine with gear 
for driving a heavy rolling mill, and 5 or 6 with 





valves not coming under either of the foregoin& 
heads. The number of stationary engines is in all 
about 90.* In treating of them here we shall sub- 
divide them as we have done above, and further 
speak of the engines exhibited by each country 
separately ; we therefore take first the horizontal 
engines in which the steam is admitted and cut off 
by means of slide valves, which we have said are 
50 in number. “Of the total number 4 or 5 of the 
smallest have no expansion valves, 8 have two cy- 
linders, of which number 2 are compound, 1] are 
condensing» engines,‘ and 2 more optionally con- 
densing, while 16 have their expansion valves under 
the controlof the governor. 

The first object the visitor.sées on entering the 
Machinery Hall at the western end is the 12in. 
horizontal engine mentioned in ENGINEERING of May 
9th. This machine, however, having piston valves, 
will not be described just.mew. Opposite it 
is one éxhibited by Messrs, Pitkering and Davis, 
which, though , has sevetal points of interest. 
The idea of them: been to dispense, as far 
as possible; with a te, and transmit all the 
strains in a di line from the eylinders to the 
shaft. This is done by a very simple arrangement 
of wrought-irom guide bars and tie rods. Two 
connecting réds, one ftom each end of the cross- 
head, al two cranks at the two ends of the shaft, 
which, as the flywheel*(from which the power is 
ven) is in the centré,Is. smaller in diameter than 
it would be were hole torsional strain to be 
transmitted through “One crank. In order to save 
width, which is specially an object with such an 
arrangement, the flywheel is not flat but grooved, 
and a leather belt of @ peculiar construction, with 
projections or teeth of leather on its inner surface, 
is used. “The cylinderis'only 6 in, diameter 12 in. 
stroke, and ‘has no expansion valve, The governor 
is on Pickering’s patent, which has been already 
described in these columns. It acts directly on a 
valve on top of the steam chest. The piston rod is 
of cold rolled iron, which has never n in the 
lathe; of. this material the Americans exhibit a 
considerable quantity. The difficulty of keeping 
the two connecting rods adjusted to precisely the 
same length, unless the engine is in the hands of a 
very careful attendant, is an objection to the ar- 
rangement adopted in this engine, and we do not 
ove any means of taking up the wear on the guide 

ars. 

England is not represented by an at numbe 
of engines, but all of them fall to be described in 
the present article, as none have any other kind of 
yalve than the ordinary slide, though this ap 
in several varieties, Tn the Machinery Hall the 
Reading Iron Works have a 25 horse power engine 
(17 in. diameter x 30in. stroke) at work—a good 
specimen of English workmanship. It has a 
jacketted cylinder, and an expansion valve adjust- 
able by hand while the engine is running, so as to 
vary the cut off from 2in, to 20 in. of the stroke. 
The air pump is worked direct from the piston rod, 
the condenser being of the familiar form. The 
crankshaft brasses are adjustable in two directions 
—a system of fitting them which seems to be 
rapidly gaining ground, as it otght to do. The 
well-known firm of W, and J. Gallowa and Sons 
have at work one of the few compound engines in 
the Exhibition. It is of a somewhat unusual con- 
struction. Its cylinders are 14in, and 24in. dia- 
meter respectively, the stroke of both being 2ft, 
6in. The cranks are opposite each other, and there 
is therefore no intermediate steam chamber, the 
ends of the two cylinders being in direct com- 
munication by straight passages. Simple flat slides 
in these passages open and close the communica- 
tion, and similar slides or ports on the opposite 
side of the low-pressure cylinder open and close 
its communication with the condenser. These 
valves are worked by an ordinary eccentric 
through the intervention of a weigh shaft and 
levers, The slide valve of the high-pressure 
cylinder receives its motion from a block sliding 
in a slotted link to which the engine gives a 
constant vibrating motion. The position of the 
block in the slot is regulated by the governor, 
which thus has complete Way of the cut off. 
There is no throttle valve, and no separate expan- 
sion valve. The air pump (Sin. diameter) and the 
condenser are arranged in the usual way behind the 
low pressure cylinder, The cylinders are not 
jacketted—a defect in an engine intended to work 





* This does not include engines worked by air, gas, and 
soy othas than steam power. These will be treated sepa- 
y: 





with considerable expansion. The ¢ 

piston rods, valve rods, &c., are of Bessemer stec)’ 
and the engine altogether is handsome in appear. 
ance, and excellent in workmanship, Mr .s 
Derham, of Blackburn, who has made a number of 
steam engines for the Continent, exhibits two | 
ones, built to work at a pressure of 100]b. On 
of these, which goes to a Bohemian firm at the clone 
of the Exhibition, is 16 in. diameter by 3 ft. stroke 
and is arranged to work with a condenser, for which 
there is unfortunately not room in its present po. 
sition. It has straight ports, and in consequeses 
double slide valves, This system adds both weight 
and size to the cylinder, but is certainly more eco. 
nomical of steam than the ordinary long ports, The 
expansion valves work on the back of the others 
and are adjustable by hand in the usual way. The 
second engine is on a different design, and has q 
cylinder 18 in. diameter by 3 ft. stroke. It also has 
straight ports, and in this case the valves are on the 
top of the cylinder, and the expansion valves are 
gridirons working across the main slides, They re- 
ceive a motion by spur gearing from the crank- 
shaft, but are also under the control of the 
governor, which regulates the cut off from .0 to .7 
of the stroke. Both the engines are steam jacketted 
and both have angled bearing blocks, and in both 
the flywheel is cast in one piece, and the boss sawn 
through in two places to prevent the danger of its 
cracking through the unequal internal tension of 
the cast iron. The bosses are of course hooped 
with wrought iron. Messrs. D. New and Co, in 
addition to a number of machine tools, and two 
small vertical engines, have a horizontal engine of 
12 horse power. It has a very neat and efficient 
arrangement, similar to Galloway's, but somewhat 
simpler, by which the governor acts direct on the 
expansion valve. Messrs. Tangye Brothers have 
at work a 12 horse power engine driving pumps. 
The design of their engines is so well known that it 
is not necessary here to say anything about it in 
detail ; the bedplate is of the Corliss type, and the 
whole machine is well designed, and adapted by its 
construction to work at a high piston speed and 
with a high pressure of steam. Messrs. Charles 
Powis and Co. have a 20 horse power double 
cylinder engine with ordinary expansion valves, and 
solid throw cranks, 

In the Western Agricultural Hall, England has a 
number of small horizontal engines. Some of the 
exhibitors have unfortunately thought proper to 
polish their engines in such a way as to take them 
quite out of the region of engineering criticism ; 
we must therefore leave them to the ecstacies of the 
unprofessional press. We presume our readers will 

be interested, though they may be amused, 
to know that Robey’s engine has a bedplate with 
polished sides, while Ruston and Proctor’s has one 
with a scraped top, and soon. The Reading Iron 
Works have three very neat little engines of 2, 4, 
and 10 horse power respectively, the latter being 
jacketted ; all have variable expansion gear and 
crankshaft bearings adjustable two ways, as well as 
a light and strong form of framing. Messrs. E. and 
F. Tener exhibit a 6 horse power engine with 
Hartnell and Githrie’s patent governor; and 
wrought-iron frames. We have illustrated already 
this governor and engine, so it is only necessary to 
remind our readers that the peculiarity of it is that 
the governor revolves round the shaft, and is made 
to act directly on the slide valve eccentric. Its ac- 
tion under variable loads is remarkably quick and 
decided, and we are sorry that this engine is not in 
the Machinery Hall, where it could have been set 
to work, Messrs, Clayton and Shuttleworth, and 
Messrs. Marshall, have both small engines—the 
former very highly finished—which do not call for 
special remark. ‘ 

France is poorly represented in steam engines, at 
least as to their number, Along with several engines 
for vacuum pumps the Fives Lille Company ¢x- 
hibit aii engine which is to work the shafting in the 
French section. It shows very satisfactory work- 
manship, but presents no very special points to call 
for remark. ‘Chere are two bearings in the bed- 
plate, somewhat far apart, as the crank throws are 
angled in A-shape. The piston rod head works in 
a single guide, the connecting rod being forked for 
half its length to my over it, the expansion valve 
is variable by hand in the usual way. | 

Switzerland has several capital engines, 4 
them a Sulzer engine of 60 horse por. similar to 
the one we illustrated and described in January 
last. The only Swiss machines which come within 
the scope of the present article are two small ones 


among 
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also exhibited by the firm of Sulzer Brothers. Al- 
though the sizes of these are only 160mm. and 
900mm. (6.29 in. and 7.87 in.) diameterX 400mm. 
500mm. (15.748in. and 19.68in.) stroke, they de- 
serve mention on account of the excellence of their 
design and workmanship. ‘The frames are of the 
well-known Corliss shape, the bearing bracket, 
guides, and front cylinder cover being cast in one 
jece. The main bearing brasses are adjustable 

th ways. ‘The governors run at a high speed, 
and have water cylinders (as indeed have most of 
the high speed governors exhibited); they act on 
the expansion valve direct by means of a lever 
feathered on to its spindle, the alteration in the valve 
being effected by merely twisting the spindle 
through a small angle. ‘The flywheel arms are of 
an H-section, combining lightness, strength, and 
beauty. Both the engines have arrangements for 
working a short stroke air pump by a return crank 
if required, and the air pumps are exhibited separ- 
ately. The engines are intended to run at 100 and 
85 revolutions respectively; and to work at 75 lb. 
pressure. 

Sweden, Denmark, and Italy, are almost unrepre- 
sented in stationary engines, but the German 
engines, to which we come next in walking up the 
hall, are both numerous and interesting, although 
the more important of them do not belong to the 
section to be treated in the present article. The 
Gérlitzer Maschinen-bau Anstatt and Eisen Giesserei 
Actien Gesellschaft exhibit a compound engine of 
about50 nominal horse power. The high-pressure cy- 
linder has an expansion valve, controlled by the go- 
yernor, working on the back of its main slide. The 
low-pressure cylinder hasan ordinary valve worked by 
an eccentric through a weigh shaft and levers. The 
two piston rods are fixed to the same crosshead, 
there being only one crank, so that the bottom of 
the high-pressure cylinder exhausts into the top of 
the low-pressure cylinder, and vice versé. As the 
valves, however, are on opposite sides of the cy- 
linders, the steam has a very considerable distance 
to traverse between them. ‘The exhaust from the 
low-pressure cylinder passes through a horizontal 
cylindrical feed heater on its way to the condenser, 
which is cast into the bedplate. The air pump is 
an isolated cylinder, standing above the condenser, 
and worked by the prolongation of the low-pressure 
piston rod. ‘The feed pump, which draws through 
acopper pipe from the feed heater, is worked by a 

rolongation of the high-pressure piston rod. The 

plate and guides are arranged very much in the 
style common in this country. The firm of Decker 
Brothers and Co., of Canstatt (Wirttemburg), 
besides a number of steam pumps, &c., have a 
50 horse power condensing engine close to the one 
last mentioned. Lt has a frame of the same design 
as the engine of Herr Wannieck’s which we recently 
illustrated. The governor is connected with a 
spindle running across the valve chests, and by 
means of internal apparatus, controls the point of 
cut off. The air pump is worked direct from the 
piston rod, in very much the same way as in the 
Gérlitz engine. . 








THWAITES AND CARBUTT’S STEEL 
TILTING HAMMER. 

Tue engraving on page 417 represents a 700 cwt. steam 
hammer exhibited at Vienna by Messrs. Thwaites and Car- 
butt, of Bradford. It has been specially constructed for tilt- 
ing steel, work which requires the blows to be delivered con- 
tinuously in very rapid succession, rather than slowly and 
heavily, as with ordinary hammers. This machine is in- 
tended to deliver (with steam having a pressure of 60 Ib. 
per square inch), as many as 400 blows per minute, but its 
ordinary speed will probably not exceed 300 blows. In 
order to work at such a speed, it has been necessary to 
make the hammer self-acting, but it is so constructed that 
it can also be worked by hand if required, The hand 
lever behind the framing regulates the length of the stroke 
through a triple-ported piston valve. This lever can be 
used for working the hammer by hand, but under ordinary 
Grcumstances it is made fast in the position corresponding 
to the desired stroke, and the bevelled slot in the front of 
of the tup opens and closes the valve at the right time. 
The two levers in front of the framing are connected with 
two piston valves in a separate casing, which regulate the 
‘wount of steam allowed to pass through the main valve 
to the two ends of the cylinder, and in this way determine 
the force of the blow. The piston and rod are of solid 
steel, _The hammer is strongly and simply constructed ; 
ad will shortly be set to work within the Machinery Hall 
of the Exhibition, 








Tr Frencn Navy.—Rear-Admiral Duperre has been ap- 
on chief of the staff at the French Ministry of Marine, 
tin of the movements of the fleet and of naval opera- 


SHIP SURVEYING. 
To tHe Eprror oy EneryxeRina. 

Srm,—Knowing that the principle on which you conduct 
your valuable journal is that of independent and impartial 
judgment, I am encouraged to write again on the subject of 
“* Ship Surveying,” to point out to you the erroneous character 
of some of your statements, which would not have been pub- 
lished by you had you been in possession of correct informa- 
tion. As I will also haye tocharge you with inconsistencies, 
permit me first to, remove the difficulty you have found in 
reconciling parts of my former letter, that there should 
now — to exist much more. than a nucleus for a purel. 
shipwright surveying staff under the Board of Trade, al 4 
there has not been any work to do that could have employed 
such men as would make such a nucleus. That that nucleus 
does exist is due to-the transfer of two departments to the 
Board of Trade only a few months ago; before that they were 
not required ; but there is now work beginning to come in 
for which they are well fitted—the survey of supposed unsea- 
worthy wooden vessels—and to meet the likeli of an in- 
crease of such duties, the additions I referred to have been 
made to the number of these officers. But. Parliament not 
having yet authorised the appointment of a Plimsollian staff, 
these men are taken on as temporary officers, to be dismissed 
at a month’s notice if not required, and “to be employed ‘by 
the Board as in the Board’s opinion their qualifications and 
the Board requirements may best be harmonised.” I am 
sure you will see no inconsistency in this. 

The surveying department of the Board of Trade, as a pro- 
fessional staff, consists of tonnage surveyors, emigration sur- 
veyors, {and the surveyors of passenger steamers. The 
surveyors for tonnage and for emigration were transferred 
to the Board of Trade, and are such men asI described in 
my former letter; the surveyors of passenger steamers are 
men of whom you on the 25th April wrote, “they perform a 
useful and necessary function, which, as far as it goes, could 
not be carried out more satisfactorily and efficiently.” But, 
forgetting all this, merely because I met your statement of 
there being not even a nucleus for a staff, with the names of 
men well known in their profession who are members of 
that staff, because, as you say, “ public servants are for some 
reason or other looked upon as‘ fair.game,’ they get abused 
all round,” you proceed to abuse them all round by conclud- 
ing your article with an exclamation on “ the inefficiency of 


attend that department in their appointments, and in their 
attempts to form a professional staff.’ You cannot mean 
the surveyors of passenger steamers to be included in this 
denunciation, for according to your own statement, the Board 
of Trade has the good luck to have @ staff who so perform 
their work as inspectors of machinery or of ironwork, that is, 
of engine boilers and hulls of iron steamers, that this work 
‘‘could not be carried out more satisfactorily and efficiently.” 
This is the only professional staff the Board of Trade has 
formed in the department under consideration, the others 
were transferred to it, and I do think that it would have 
been more just to those men to have acknowledged 
their qualifications, when I pointed them out to you, and to 
have said that you had unintentionally overlooked them 
instead of replying to my letter, that “the existence of ship- 
wright surveyors to the Board of Trade and of the recent 
transfers have not escaped our notice, and have been freely 
discussed in our columns within the past few weeks.’ How 
were they discussed ? You said, “ At the present time there 
is not connected with the Board of Trade a single naval 
architect, a man who has been brought up to the profession, 
or who understands the various needs and requirements alike 
of wood and of iron vessels.” I contradicted this statement 
in the clearest manner. I gave you from a single port the 
names of not less than three officers who each possess the 
qualifications above described for a naval architect. I stated 
the facts so clearly that there was no room for misunder- 
standing or for doubt, and. you tell us now that you were 
cognisant of it all when. you wrote that at the present time 
there is not connected with the Board of Trade a single 
naval architect, and instead of openly denying the qualifica- 
tions of the officers named, you handicap my letter from 
your editorial position with, “ Hesays that three gentlemén 
connected in some way with the Board of Trade at Liverpool 
are thought worthy of our correspondent’s confidence and 
testimony.” This is putin ina very questionable form. “ He 
says,” “in some way.” ‘Your readers could have seen for 
themselves what “He says,” but what you ought to have 
noticed is that what “ He says” is in direct contradiction to 
what you said, and that you should either have admitted 
the correction and modified your statements accordingly, or 
you ought to have denied the truth of what “ He says,” for 
you know all about it, you say, “the recent transfers have 
not yet escaped our notice.” If they have not escaped your 
notice you must know that what I say is false or that it is 
the truth, and if the truth, how comes it that you leave your 
statement uncontradicte@, that, “ at the present time, there is 
not connected with the Board of Trade a single naval archi- 
tect”? You quite misrepresent my letter in your reference 
to it. I did not say they were ‘‘in some way” connected with 
the Board of Trade. I told you ot what the connexion 
was. I did not write to say that I thought they .were 
worthy of my confidence, as you represent me to have said. 
I represented them as worthy of your confidence, and that of 
all men, and the description I gave of them is a claim for 
such consideration. 

Lioyd’s officers are all perfection ; at Lloyd's “ there are no 
vested interests, uo fortunes to make.” Is this not nonsense ? 
where are the vested interests in Government which could be 
got rid of by transferring to Lloyd’s? and where are the for- 
tunes to be made in the Board of Trade? or, in fact, in any 
other working department of a liberal Government ? 

You advocate a staff of surveyors directed from a central 
office in London, with a representative committee like 
Lloyd's, that is, a committee representing the interests of 
shipowners and of underwriters, But is not the whole argu- 





ment of Mr. Plimsoll’s book — the efficiency of such a 
protection. It is notorious that underwriters pay claims 


the Board of Trade” and the *‘ill luck which seems to | P’ 





they believe to be fraudulent, and thereb wrecks 
it is also notorious that the hhighset’ Gags i Lloyd's ‘s 
not a guarantee for either seaworthy ion, or for 
good workmanship. The first of these statements is suffi- 
ciently exemplified in Mr. Plimsoll’s book, the'second can be 
easily established. The Knight Templar was classed in 
Lloyd's a new ship; she foundered at sea on her first voy 
— presen ~ the on of inquiry was to the effect that the 
ship generally was , and that she had foundered from 


unde , 

Only a few weeks a vessel, almost new, came out of 
the He um Dock here she is one of Lloyd's cared-for 
vessels ; I suppose a 


aR prom of what their naval archi- 
tects would have all Bri steamers to be, if Government 
would orly tratsfer all their on, toa re tative com- 
mittee of shipowners and erwriters. This new steamer 
had to be docked, to be to a extent, re-rivetted in the 
bottom; she came out when t -was done, but she had ac- 
tually to be immediately re-docked to complete the re- 
rivetting and countersinking. It may amuse your readers, 
and I am sure it will also astonis to learn that the 
rudder of this vessel, measuring from foot to trunk, 
had not more than 52 riveta in tiebaalo rudder, front, back, 
and cross seam; they were at about 12in. apart! 
And this is a rudder, A 1, ‘t> Lloyd's, 
There is along with a great deal of undoubted good also a 
t deal of pernicious evil in connexion with Lloyd's Registry. 
ou tell us that in Lloyd’s there are no fortunes to be made, 
but Mr. Plimsoll tells us that the mere accident of classing 
adds to the money value of a yessel, and Lloyd’s Registry 
carries on a trade of selling this money-value classing, for 
money. They began by saying, do these things, and pay us 
so much, and you will get a class; another registry started, 
offering a class on other terms ; d's then reduced their 
demands, and so on. Whether there are fortunes to be made 
or not in Lloyd's, that Registry is actively pushing classing 
as a trade, and the requirements for seaworthiness are being 
diminished by their influence. Take, for example, the case 
of watertight bulk-heads. The Board of Trade at one time 
required that bulkheads should be so arranged that if any 
one compartment of a vessel were filled with water, the 
vessel could still be navigated. Shipowners urged that the 
Board of Trade should not interfere in the arrangement of 
bulkheads, but confine their attentions to the state of the hull 
roper. In consequence of that representation the part of 
the Act relating to bulkheads was repealed by Parliament. 
It was represented that the underwriters and the registries 
would see to bulkheads, and that, although the Board was 
not left the power to define what was a proper arrangement 
of bulkhead, that the safety of steamers would practically be 
unimpaired. Take, now, the r steamers classed in 
Lloyd’s; many of them are built with only one water-tight 
bulkhead—the collision bulkhead forward—for the others, 
although nominally water-tight bulkheads, are in many vessels 
so only in name; they reach only to the main deck in many 
vessels with spar decks, and immediately one of the com- 
artments fills the main deck is under the water, Board of 
ade surveyors, who are not authorised by Parliament to 
interfere in this case, often represent this danger to owners ; 
and they .are answered—as lately by an owner who has 
suffered since through this very defeyt—* We are A 100 at 
Lloyd’s, A 100 at Lloyd’s.” This “ A 100 at Lloyd's” is, in 
this way, a cloak for many defects which, without that arti- 
ficial protection, the owner would not dare to risk. After 
the repeated representation of a Board of Trade or that 
these bulkh were defective, an accident happened to one 
cf those vessels, and a sister ship was thereupon altered under 
the superintendence of Lloyd’s surveyors. Two of the mid- 
ship bulkheads were run wy en the spar deck, but the water- 
way channels on the main deck were left open, and this is the 
kind of water-tight bulkhead delusion that may become a 
snare to us if we are to turn over all the shipping to this 
perfect body of naval atchitects. 

It sounds well, “a representative committee of shipowners 
and underwriters,” but is there no other interest to be repre- 
sented on that Board; is there no life-owning interest, no 
widows’ and families’ protective interests to be represented P, 
You think that local representative Boards would be very, 
efficient and would be less inconvenient than Government 
interference. No doubt it would be less inconvenient to the, 
shipowners and underwriters, as they would then have their. 
own treatment in their own’ hands, and if they did not make 
things pleasant all round it would be their own fault. As 
an illustration of how that would work I may remind you of 
a paper read before the Institution of Naval Architects at 
their last meeting against everything ccnnected with the, 
Board of Trade or emanating from that Board ; that paper 
urged the formation of local committees for the supervision 
of the Government officers in the execution of their survey- 
ing duties. Now when this paper was read one of t 
Board of Trade surveyors present had in his pocket a letter 
he had just received from a member of the firm which bears 
the name of the writer of that paper, asking him as a friend 
to get the boilers of a passenger steamer passed for another 
season, as the new boilers they were making for her, and 
which were to have been ready for the beginning of the 
season, would not be ready for some months. Now, is this 
not the kind of supervision that such local boards would 
exercise? Mr. A’s fem has contracted for a set of boilers for 
steamer Z; they should be ready to enable the steamer to go 
on for the summer passenger trade. A, as probably chair- 
man of the local board last year, urged the refusal of a 
certificate to this vessel, unless with new boilers, thinking hig 
firm would get the order. They have the order and are not 
ready ; he now uses the same influence to get her a certificate 
on the promise of new boilers when they are ready. Would 
this be an improvement ? Is not the present system, where 
the executive are forbidden to be either shipowners or 
writers, and are appointed without their interference, far 
more likely to d the confidence of the country. 

You, on the 80th May, attach to the officers of the Board 
of Trade the odium of saddling the country with many 











hundreds of pounds of expenses in the case of the Parga. 
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You say, on the 25th April, in reference to this: “This is 
simply a disgrace to the country and to those who pretend 
to administer its shipping affairs.” 
to go into the merits of the Parga case. You have judged 
the case. I forward ycu the necessary information, and 


I suppose you are ready | 


when you examine that, I feel confident thet you will reverse | 
the sentence you have passed upon the administration of the | 


shipping affairs of the country. It is surprising how little 
is really known about the Parga’s case here, where your de- 
nunciations on the subject have been well circulated, but it 


is still more surprising that you should in London mis- | 


understand the details of the case. 


You say on April 26th: | 


“It must be remembered that the Parga is an old wooden | 


North American built ship, principally composed of fir and 
soft wood, and so likely to get, through knocking about, a 
more bruised and battered appearance than an older, and 
pe much more decayed vessel built of harder wood.” 

fould you be surprised to learn that the Parga was an 


English built vessel, built of hard wood, her timbers being | 


the best Sussex oak? A cutting of a timber from her bow 
port was exhibited in court, and was perfectly sound. 


The story of the detention of the Parga is this. Please | 


AZZ 





ascertain her seaworthiness.” The forecastle alone could 
be seen, and that was half filled with sails, ropes, and 
lumber. The report is as follows : 

“ 21st of March, 1873, visited the Parga (240 tons, ae 
in the St. Katherine Dock, with Mr. Cornish. Was infor 
by the captain that she is in American Lloyd’s, second class, 
20 years old, to be continued next year. s recently been 
on ways. Has been recaulked in sides and upper works. 
Copper patched. Has a crew of ten all told. two boats in 
fair condition. Measured her side; has 3 ft. 3 in. dry side 
amidships. Depth of hold, 13 ft.6 in. Examined the upper 
deck, waterway, rudder, bitts. Went down into crew’s fore- 
castle; some symptoms of considerable decay. Found the 
timbers to be sound ; noted that the vessel had broken her fair 
sheer ; was informed that it had been so ever since she had 
been lengthened ; and subject to results of further survey, 
we do not consider the vessel to be seaworthy. 

“Signed, John Forster. 

“The captain has all his cargo on board, and the hatches 
on; he purposes sailing in a day or two; has been in the 
vessel for ten years, and is sole owner.” 

Other surveyors were sent by the Board of Trade, and their 


follow it out, and say at what part the “disgrace to this | reports were to the same effect ; they all reported — 


” comes in, and to whom it is due. 


decay, and their inability to decide upon the seawort 


country 
18th of March. Mr. Plimsoll lodges an official informa. | of the vessel without removing the 


tion with the Board of Trade; the ships Larga (sic) and | 


| 
} 


Hindoo are utterly unsafe, and requests that a surveyor be 
sentto them. This was not the act of the Board but of Mr. 
Plimsoll, and he alone is resporsible for stopping the vessel, 
and he is liable for all the expenses in In accordance 


with the 10th Section of the Act of 1871, the Board sent sur- | 
veyors to inspect the vessel. Exorxeerino, of April 25, | 


says: “ At the time the inspectors went on board the ship she 
was down di in the water, and was filled with 80 
that it was impossible to examine the hull gucpesly to 


The last of these reports is ‘tated 22nd of March, and on 
the same day pry tery =~ a by ae: Edgell, 
average stater oyd’s, who as follows, the re 
eer atte Ne Tete nape 

ba ‘or Buenos Ayres. ; ; 
fore topmast hooped ; iio ee pup eviliaitiy bad fore yard- 
arm, port side, hooped, evidently sprung or bad; main yard 


uarter) looks bad outside the brass hoop; main 
ith these three sets of reports before them what ought 


old and chafed, &c.” 


the Board of Trade to have done in the matter? The vessel 
was declared utterly unsafe ing to Mr. Plimsoll’s in. 
formation, showed symptoms of considerable decay, but 
nothing decisive to determine her seaworthiness. According 
to the Board’s surveyors, — Edgell wrote that the 
masts, yards rigging, stays, backstays, fore and main rigging 
and rattlings appeared to be in so dilapidated a condition the: 
he could not a reported her seaworthy. If seaworthy 
means “ fit or proper to be sent to sea,” the Board of Trade 
had evidently no option in the matter; their duty to the 
country was clearly to decide that, until a proper inspection 
was afforded, and the suspicious features of the state of the 
vessel satisfactorily certified, it was neither fit nor proper that 
this vessel should proceed to sea. The following letter was 
therefore sent : 
* Board of Trade, Whitehall. 
March 22, 1873, 

“ Sir,—I am directed by the Board of Trade to inform you 
that complaint has been made to them that the ship Parga, now 
in the port of London, is unseaworthy, and they have had her 
surveyed under Section 10 of the Merchant Shipping Act 
1871. The result of that and other surveys is such that the 
Board of trade feel compelled to declare the ship to be un- 
seaworthy. I am, therefore, to request you to be 
enough to move the Commissioners of Customs to cause such 
instructions to be given as will effectually prevent the ship 


from leaving the port. Tam, &c., 
“ (Signed) Thomas Grey, 
“‘ The Secretary, Board of Customs.” 


Those who now blame the Board of Trade were then loudest 
in the cry that the Board of Trade were working against Mr, 
Plimsoll. In this case they evidently acted heartily with him, 
candidly believing that his information was well founded. 

The owner appealed to the “ City of London Court” against 
the detention ; and here we see the advantage of the provision 
of the Act that any proper person may act as surveyor and 
with all the powers of a Board of Trade surveyor in any case 
in which the court may appoint him. The court appointed 
Mr. Henry T. Tyrrell, of Lloyd’s Registry, and two other sur- 
veyors, who inspected the Parga on the 28th of March, and 
the result of that survey was that one reports that “ the ship 
being full of cargo, he is unable to report fully upon her 
actual condition. He finds the decks require some repair, 
and an additional chain cable to be supplied, upon which he 
is of opinion that she could proceed on her intended voyage 
to Buenos Ayres without serious danger to human life.” 

Another of them reported that she was seaworthy. But 
Lloyd’s surveyor reported virtually to the same effect as the 
surveyors of the Board of Trade, that he “ made an examina- 
tion as far as practicable, but the ship being full of cargo, 
and no opportunity afforded of seeing the fastenings between 
decks and internal fittings, I am unable at present to make a 
full report upon her actual condition.” 

On the 5th April, the case came again before Commis- 
sioner Kerr in the City of London Admiralty Court, ona 
motion to release the vessel. His honour said that as he was 
informed that a full survey of the ship could not be made 
without the discharge of the cargo ; he thought it only rea- 
sonable that it should be done ; he would therefore make an 
order for the cargo, or so much of it as might be required to 
be removed, to be discharged, in order that the full and com- 
plete survey might be made. The result of this further 
survey was areport from the court’s surveyors that the vessel 
was seaworthy. The Board’s surveyors, who had instructions 
thoroughly to examine this vessel, to give the utmost con- 
sideration to the information lodged by Mr. Plimsoll, would 
not survey unless allowed to pierce some of the timbers, as is 
usual in surveys of old wooden vessels, so that no Board of 
Trade surveyor has ever reported that the Parga was unsea- 
worthy, or that she was seaworthy. The cargo was removed 
on account of Lloyd’s surveyor's report, and the vessel was 
stopped at first principally on t of the corroborat 
afforded by Captain Edgell in his report to Lloyd’s, and the 
enthusiastic representations of Mr. Plimsoll, who, although 
the Board’s surveyor had written on his +=} dated 
March 21, that the captain was sole owner, and been in 
the vessel ten years, yet wrote on March 24 the following 
letter, the only really disgraceful thing disclosed in the whole 


proceedings : a 
“ 111, Victoria-street, S.W., March 24, 1873. 
* Sirs,— Yours of the 22nd inst., is to hand. , 
“I will not give you the name of my informant. I will 
make no apology ; and as to compensation, the only compen- 
sation due to your clients, and ali other shipowners who send 
unseaworthy Vessels to sea with men a thousand times better 
than themselves on board, is, in my opinion, a halter apiece, 


the offi f 
and offices of a han « (Signed) Samuel Plimsoll. 


“ Messrs. Lawless, Nelson, and Jones, solicitors, 
26, Martin’s-lane, Cannon-street-” 

This is a letter from a Member of Parliament, on 4 case 
then sub judice. Before anything is proved against Ca 
Newby, Mr. Samuel Plimsoll, the “sailor's friend,” re 
tences him to be hung. So much for the sailors’ friend's 
charity to an honourable master sailor. ‘ of 

The cause of the expense in this case was the obstinacy 
Captain Newby, who opposed as far as he could the remo 
of any of the to allow of an examination of the in ~ 
fastenings. fellens I may throw some more light ont 
position of the Board of 


rade Department ia connexion 
with the Parga’s case if I direct 





‘our attention to some 
passages in Mr. Plimsoll’s book. The above letter, and the 
result of the case, will show clearly how dangerous } pet 
be led by Mr. Plimsoll, for the expenses in this caso o& ‘l 
not to hundreds only, but to thousands ; and he evidently 
thinks all who will not be championed by him are the 
enemies, and that the Board o' Trade Marine Department 
to whom he has administered Plimsoll ad nauseam, are 
because supply 


held up to execration will neither 
hangmen nor halters at his order for such men as Captsit 
Newby, to whom 1 apologise for this association in which © 
his name, the name, I believe, of # thoroughly 
honourable The Marine Secretary 





t 
tpeotab’ le and man. 
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LOCOMOTIVE ENGINE “ HUNGARIA” (3 FT. 1,5; IN. GAUGE.) 


the Board of Trade has the same ultimate object in view as 
Mr. Plimsoll professes to have. I say “‘ professes,” for, from 
his recent actions, it is ager 5 to appear that his object is 
beyond the —- saving of life, and that, dazed by the 
grandeur and the glory that he sees in the distance at the 
k of his nominal object, he is jealous of any independent 
fellow-worker who may be quietly doing the good that comes 
in his way without the tournament trumpeting of the 
member for Derby, who in his preface asks his friends to 
think “ what a grand and glorious thing it will be if, by any 
sacrifice, we can put a stop to the dreadful and the shameful 
waste of precious human life which is now going on.”” Now 
no true hero of the highest type would place such an object 
before himself—“ what a grand and glorious thing it will 
be.” A ateur philanth and schoolboys are moved by 
such considerations, but never true men. 
At page 3 of his book, Mr. Plimsoll attacks a gentleman 
belonging to the Board of Trade. He has pro to his 
wers “any sacrifice” to attain their end, be begins 
by the sacrifice of truthfulness and candour. The ground of 
his attack is that that gentleman has said, “ Let ships be 
let cargoes be lost, so long as underwriters are too sordid 


+ 














or too laay to refuse payment of doubtful and fraudulent 
cases.” Mr. Plimsoll has separated completely the head 
from the tail in the quotation, and in the tail lay the force of 
the remark. It isas if Portia’s judgment were q' as, 
“Take thou thy bond, take thou thy pound of flesh;” and 
upon that quotation that “ upright judge” held to execration 
as a monster of cruelty. Read the whole. It continues, “ But 
in the cutting of it if thou dost shed one drop of Christian 
blood, thy lands and goods are by the laws of Venice con- 
fiscated unto the State of Venice.” And in like manner 
complete the quotation from the Marine Secretary’s 
speech, and that for which he is condemned appears at 
once in an opposite light, and becomes a credit to 
him. The quotation is, “ Prevention, it was well known, 
was better than cure, and prevention in some shape 
must be looked to ; the rat question is how it could be ap- 
plied. Some people wi to prevent loss of life by = 
tions, certificates, and Government interference, whilst 
another mode was to abolish Government interference 
altogether, and to leave the [owner responsible for his own 
acts, and to make him pay in the event of 


—_—_—-___— 
of railways; he did not believe that if a Board of Trade 
official were to inspect every line of railway daily, sit on 
every engine and watch it, be at every si post, and 
smell every man’s breath to make sure was not 
drunk, there would be so few accidents as under the 
sent system, by which heavy damages were given 
railway companies in case of accidents. Let a shipowner do 
his business and mind his business, and let the underwriters 
and Government do the same. Let ships be lost, and 
be lost, so long as underwriters are too sordid, or too to 
refuse payment of doubtful and fraudulent cases. But if the 
shipowner puts the country to expense, or causes or con- 
tributes death of a citizen, let him have justice without 

By the omission of the last sentence Mr. Plimsoll wilfully 
misrepresents the words of the man who is his only rival in 
the field he has chosen to grow 80 ing “grand and 
glorious” for himself and those who swear by- 

In conclusion let me apologise. for.the length and belli- 
cosity of my letter. Cut it down to suit your space, and omit 
any part of it or all at your own discretion. 


Liverpool, May 9, 1878. 
FIELD AND COTTON’S COMPOUND 
ENGINE. 


Messrs. Edward Field and F.M. Cotton, of Chandos 
Chambers, Adelphi, exhibit at the Vienna Exhibition a model 
of a direct. expansion en engine, of which an illu- 
stration is given on page 420. The arrangement consists es- 
sentially of a high-pressure cylinder placed within the low- 
pressure cylinder, and moying backwards and forwards upon 
a fixed piston; the annular space around this high-pressure 
cylinder is always filled with steam direct from the boiler, 
which passes into the cylinder through the ports on the lower 
side, the admission being regulated by the piston valves 
shown in the drawing. By means of these valves, also, the 
steam from the smaller cylinder enters the low-pressure 
cylinder, while at the end of each stroke a small quantity of 
steam passes from the annular reservoir into the low-pressure 
— to serve as a cushion and to move the valves. 
iston valves on the top of the low-pressure cylinder, 
regulate the communication between it and the exhaust. 

n the section, Fig. 1, A is the high-pressure cylinder, the 
flange and covers of which serve as a piston to the low-pressure 
cylinder B; the fixed piston is shown at C’, and D is the 
annular high pressure steam chamber or reservoir in direct 
communication with the boiler by the pipe, D/, surrounding 
the cylinder, A, and moving with it. The piston valves 
belonging to this cylinder are shown at E, £’, and are con- 
nected by a spindle, I*, 1, They work in cylindrical passages 
bored out of the lugs, N, N’, and cushions, M, are introduced 
as shown to receive the blow from the valves, at the end of 
each stroke. The valves for res and closing the ex- 
haust of the low-pressure cylinder are shown at I, I’; they 
also are qunstiel similar to those 
just mentio 
valves, 
shown at K', 
formed a small groove, L and L!, which admits steam from 
the annular chamber into the low-pressure cylinder at the 
end of each stroke, for the purpose of throwing over the 
valves, E, E/, and of forming a cushion for the moving high- 
pressure cylinder. Small spindles, I, M, and M’, are pro- 
vided, the former at the end of the exhaust valve chest, and 
the latter at each end of the low- ee a 
= Vy centre of the valves E, Ei, in to move the 

tter i ° 

We may now describe the action of the engine. Taking 
the position of the high-pressure cylinder at the end of its 
stroke, as shown in section, Fig. 1, it will be seen that 
the valves, E E’, are thrown forward, so that steam from the 
annular chamber is admitted through the port, F, to the for- 
ward side of the fixed piston C ; at the same time the motion 
of the valve, E/, has opened the exhaust port of the cy- 
linder, A, the steam from which passes into the low-pressure 

linder. But before this takes place it is necessary to move 
the valves, E E/, which is e as follows: The cylinder, 
A, in coming to the end of its stroke, passes over the small 
grooves, L, before mentioned, and admits steam from the 
annular chamber, D, which nes into the small s 
in the low-pressure cylinder behin the end of the high 
pressure , acts at once upon the back of the valve, I’, 
which it throws over, opening the communication between 
the low- linder and the exhaust, and also upon the 
valves, £ E/, which are moved into the position shown in the 
section, Fig. 1. The steam from the chamber then passing 
into the cylinder, A, and that from the same cylinder being 
into B, both act simultaneously in the same di- 


The arran t just described and illustrated is adapted 
especially for working "4 direct, and steam is admitted 
into the high-pressure cylinder during , the whole of its 
stroke. By a modification, however, the engine may be con- 
nected to a crankshaft, and any desired yal of sion 
obtained in the high-pressure cylinder. We may that 
the proportion bet the cylinders in the engines illustrated 
is 5 to 1. : ; 

We believe that Messrs. Whitley Partners, of the Railway 
Works, Leeds, are about to undertake the manufacture of 
these engines, and we shall have pleasure in returning to the 
subject when careful experiments are made with it. 


Tam, ~. 





ex 
rection. 











Tux Nortu Baririsu Association oy Gas ManaGEns.— 
Mr. Macrae, of Dundee, President, delivered the 
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TANK LOCOMOTIVE FOR THE UPPER 
SILESIAN RAILWAY. 

Iw the German section of the Machinery Hall at the 
Vienna Exhibition, the Upper Silesian Railway Company 
show a six-cuoupled tank | tive constructed for them by 
Mr. F. Woblert, of Berlin. Of this engine, we this week 
publish a two-page engraving, which shows its general con- 
struction very clearly. From our illustrations it will be 
seen that the engine has outside cylinders and inside frames, 
while the valve motion, which is of the straight link type, 





is also inside. The valve chests, it will be noticed, have | 


circular covers. The motion generally is of good proportions, 
and the connecting rods’ ends are fitted with an arrange- 
ment for securing the cotters which, although adopted by 
several Continental makers, is, as far as we are aware, not 
used in this country. 


boiler is fed by two injectors arranged below the foot-plate, 
and from one of the delivery clack boxes a small pipe is 
led into the smokebox, so that water can be delivered 
into it when desired for the purpose of extinguishing 
any fire there. This arrangement is applied on several 
of the German engines exhibited, and it appears likely to 
prove very useful where the fuel burnt is of such a character 
that many ignited pieces find their way into the smokebox. 
This, water jet in the smokebox, if properly applied, is 
stated to form a good spark-arrester. The water is 
carried in wing tanks, these tanks being fitted with 
glass windows for showing the water level. The fuel is 
carried in boxes at the back of the footplate, and the latter 
is protected by a comfortable cab fitted with front and side 
windows. Altogether the engine is of a good and substantial 


| design, and the workmanship is very good also, but the 
The annexed sketch shows this | painting is scarcely in such good taste as could be desired, 
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arrangement. From the sketch it will be seen that a loose 
piece, a, is fitted to the opening in the rod end at one side 
of the cotter, and that a set bolt, b, traverses this piece, and 
the cotter used is tapped into the nut, c, When the bolt, 4, 
is slack the cotter is free to be adjusted, but when the bolt 
is screwed up the cotter is clipped tightly between the piece, 


a, and the nut, ¢, and as the piece, a, is of course incapable | 


of moving endways, the cotter is securely held. 

The springs are arranged beneath the axle boxes, and 
those of the leading and middle wheels are connected by com- 
pensating beams, arranged as shown. The framing is 
well stiffened by cross stays, and at the trailing end ad- 
ditional rigidity is gained by building in a tool box below 
the footplate, access to this box. being gained through doors 
fitted to openings in the side frames. The buffer beams 
are of 7 section, a section which is adopted for buffer beams 
by several other German makers. The drawbar at the 


trailing end is arranged on a system which is now being | 


largely adopted on the Continent, and which deserves to be 
extensively used here. Referring to the plan, it will be 


seen that the drawbar, instead of being hinged directly to | 


the drawplates or buffer beam, is furnished at its inner ends 
with a cross-piece, from the ends of which links extend 
back to the buffer plate. The effect of this arrangement is, 
that when the hind end of the draw-hook is drawn to one 
side by an oblique strain, the inner end is also carried to 
the same side, but in a lesser degree, and the effect is the 
same aé if the drawbar was much longer, and was coupled 
to the engine at a point well forward. 

The boiler has a roomy firebox casing, of the flat-topped 


Belpaire pattern, and the bottom of the firebox is sloped | 


away to allow of the trailing axle being placed be- 
neath it, The firegrate has an opening at the centre 
for the admission of air, this opening being surrounded 
by a firebrick wall, and surmounted by a wrought- 
iron cap, as shown in the longitudinal section. The boiler 
shell is of steel, and the back plate of the firebox casing 
and the smokebox tube-plate are stiffened by gusset stays, 
asshown. The boiler is provided with a large dome, and 
is fitted with two sets of Ramsbottom's safety valves. The 














and does not show off the engine fairly. The engraving of 
the engine which we publish this week is fully dimensioned 
on the metrical system, but for convenience of reference 
we repeat the principal dimensions here in English feet and 
inches. They are as follows: 
Cylinders : 
Diameter ... 
Stroke oo eee ove eee eos 
Distance apart from centre to centre ... 
Length of ports ... ove see éne 
Width of steam ports ... eee ese 
os exhaust ports ... eco eee 
a of bars ... ~ de «a 
Distance from centre line of exhaust 
port to centre of driving axle 
Working gear: 
Length of connecting rods between 
centres ... eee see see ose 
Diameter of bearings of connecting rod 
large ends eee eee eco ove 
Length of bearings of connecting rod 
large ends ees oss obs ot 
Diameter of coupling rod bearing on 
driving crank pin... wee eee 
Length of coupling rod bearing on 
driving crank pin... see ove 
Diameter of coupling rod bearings on 
leading and trailing crank pins 
Length of coupling rod bearings on 
leading and trailing crank pins 
Length of eccentric rods én eve 
Transverse distance between centres of 
valve spindles wr ose dee 
Wheels and azles : 
Diameter of wheels... eee a 
Distance between leading and driving 
wheels ... eve eee ass eee 
Distance between driving and trailing 
wheels ... eee eve eee oes 
Total wheel base ... Seo eos ees 
Diameter of axles in wheel seats ove 


centres 
” at bearings ... ove 
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Wheels and axles—continued : 


Frames 


Boiler : 





in, 
Length of bearin, re eee 
Centres of boaalae os ove 
Width of tyres (steel) ... ae ‘ 
Distance from centre of drawing axle to 
front of firebox casing .. eee 


ovo 
ad 
_ 


Thickness of frames _.... ose 
Depth an nat oon 
Distance apart of frames ove 
Total length inside buffer beams 
Depth of buffer beams ... see oe 
Maximum width of engine over foot- 
plate ... eee eve eve ove 


—" nh 
oF © FOAFNO 


Diameter of barrel inside largest plates 
Length pe ae ab 
- firebox casing eco tte 
Width » » » 
Height ” ” ” 
line of boiler ... ove ose ood 
Depth of firebox casing below centre line 
of boiler at leading end __... Ae 
Depth of firebox casing below centre 
line of boiler at trailing end... ... 
Length of inside firebox at top 
” ” ”» bottom 
Width » ” ” 
Diameter of dome eee eee a 
Height of __,, from top of barrel 
Thickness of barrel plates (steel) oe 
” firebox casing plates (steel) 
” dome plates Ccteel) oe 
2 smokebox tube plate (iron) 
ns ~ plates (iron) ... 
” firebox plates (copper) ... 
” » tube plate (copper) 
Diameter of chimney ... ro ose 
Height *. top of above rails 
Number of tubes ai 215 
Diameter ,, outside... pe “as 
Length me o ww eco oo 3 
Heating surface— square feet 
Tubes (outside) 1080.6 
Firebox ave 120. 


Total ... 


1200.6 
Firegrate area... eve eee 165 square feet. 
Pressure of steam eee 124 Ib. per sq. inch. 
Contents of water tanks ove 880 gallons. 
coal bunkers 30 ewt. 


Weight of engine in full working order 40 tons. 


above. centre 
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NARROW GAUGE RAILWAYS. 
To tue Epitor or ENGINEERING. 

Srr,—The Council of the Institution of Civil Engineers 
having now printed and circulated the report of the discus- 
sion.on “ Narrow versus Broad Gauge Railways for India,” 
a propos of Mr. Thornton’s paper, a review of the same may 
not be out of place. With your permission, I would there- 
fore make a few remarks thereon in your journal. 

The best way of getting at the pith of the arguments would 
oH to be to notice first those which are common to almost 
all the speakers on one side, and which are relied upon as of 
the greatest weight. 

As the discussion was very one-sided, I shall have to deal 
mainly with the arguments used by the broad gauge ad- 
vocates, and therefore I commence with their sheet anchor. 


I.—The Evils of Break of Gauge. 

Asa rule those who make such a mountain of this mole- 
hill have not attempted to estimate the money value of the 
evil, but have contented themselves with referring to the 
case of the Great Western Railway in general terms. Mr. 
Thornton gives facts and figures (p. 157 of the pamphlet) 
for his estimate of 4d. per ton. Mr. Spooner gives (p. 42) 
facts and figures which fully confirm Mr. Thornton's esti- 
mate, while Mr. Grierson, an opponent of the narrow gauge 
system, puts (p. 137), the cost of transhipment at 5d. to 6d. 
per ton only. 

The remarkable thing, however, is that the broad gauge 
advocates, while debiting the narrow gauge with the utmost 
possible expense and inconvenience of break of gauge, en- 
tirely ignore the fact that, if the new lines are made on the 
light broad gauge system, the engines and wagons of the 
heavy lines cannot, without injury to the permanent way 
and bridges of the light lines, be run over them, unless, in- 
deed, the bridges are to be made strong enough to carry = 
heavy rolling stock, and the broad gauge be debited wit 
the extra repairs to permanent, way caused by the heavier 
loads, involving considerable extra expense. If this expense 
be not incurred, then the light broad gauge system 1s, 98 
General Strachey expresses it (p. 31), “a compromise, 
having “some of the advantages, and some of the isadvan- 
tages of both,” for some of the evils of break of gauge 
attach to it as well as to the narrow gauge system. of 

I am aware that it is proposed to run 0! y moses 
the heavy broad gauge, not the engines, on the ~¢ oH 
but as these wagons, when loaded, weigh more than dou r 
that of the proposed narrow gauge ny the ere 
tear of permament way arising from their use eer ote 
greater proportion. It is, moreover, a question whether 1 
would answer to run trains of mixed light and hea 





wagons, 
for Mr. Fox admits (page 44) that wagons for the ight rail- 
ways must be made stronger than otherwise would be — 
sary, in order to stand the shocks they would be exposed 
on the heavy lines, while Mr. Price Williams shows . 
(page 89) decidedly adverse to the use of slighter framing 
for the stock of the light railways. 
IIl.—The Military Objection. : 

The high authority of Lord Lawrence is on the side of p of 
narrow gauge advocates on this question, and, indeed, 
objection will not bear serious examination. No one 
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look at the map and fail to notice the enormous difficulties 
i experience in penetrating the mountainous 
region which forms our frontier. When Russia has con- 
quered Afghanistan, if that time should ever arrive, and has 
laid down a railway to our frontier, it will be time enough to 
e bodies of soldiery by extra 


Russia would 


provide for the transport of 9 
rolling stock. By that time, however, it may be doubted 
whether there will not be ample rolling stock at hand, and 
available in India, for the purpose. 


IlL.—The Alleged Erroneous Character of Mr. Thomson's 
Estimate. 

The special pleading of most of the broad gauge advocates 
on the questions of break of gauge and military requirements 
is bad enough, but on this question, with some of them, it 
reaches a pitch which is astounding. 

In the first place the narrow gauge is debited with the ex- 
pense — from break of gauge, which is capitalised, 
whereas, as I have already shown, the same expense will have 
to be incurred with the light broad gauge in some ; form or 
another. 

2. All the speakers, who touched on the point,” assumed 
the narrow gauge to require a formation only 2 ft. 3 in. 
narrower than that of the broad gauge, excepting Mr. 
Bidder, who will have it (page 27) that the same width of 
formation would be seguieed in both cases. 

Now, sir, I venture'to express the opinion that there should 
bea difference of fully 4 ft. between the formation widths of 
the two systems, on these grounds: A theoretically properly 
proportioned sleeper should be of a length equal to twice the 
gauge. If itis made less to any serious extent, the load on 
the ends is in excess of that on the centre, and the conse- 
quence is that under the pounding action of the load, hollow 
places form in the ballast under the ends, while the centre 

rtion rests on a sort of bridge of ballast. The consequence 

a 


such rates as will leave them a 


are procured for finished iron. 


orders. It is generally believed that the prices of everything 
will come down, and that wages will be sedneed. _ 


The Cleveland Ironstone Miners.—Mr. Ru 
Wolverhampton, has consented to act as arbitrator in the 
wages dispute of the Cleveland ironstone miners. No sooner 
have the Cleveland miners got their dispute referred to arbi- 
tration than they find that they have some funds tos 
and have resolved to give 3002. to the Plimsoll defence fund. 


Shipbuilding.—On the north-east coast there are a great 
many ships in different stages of construction, but it is 
stated that orders are scarce. 


Engineering.—There is no improvement in the engineering 
trade. It is not expected that things will be any better 
until the prices of iron are much lower. Buyers will not give 
out orders at the present high rates. 





NOTES FROM THE NORTH, 
Guiascow, Wednesday. 
_ Glasgow Pig-Iron Market.—The warrant market con- 
tinued steady during the end of last. week, at about 115s., the 
closing price on Friday being 114s. 3d. On Monday a moderate 
business was done, from 114s. 9d. to 114s. 6d., and yesterday 


the opening price was 114s., from which it receded to 113s. 
8d., closing firmer again, buyers offering 113s. 9d,, sellers 
asking 114s, The high rates now charged for money have a 
t 





is naturally a general loosening of fastenings and unst 

ness of travelling. In the ordinary 4 ft. 8} in. gauge we 
generally use a 9 ft. sleeper, and I very much doubt whether 
it would be advisable to use a sleeper less than 10 ft. 6 in. 
in length for the 5 ft. 6 in. gauge. As a sleeper 6 ft. 6 in. 
long would be ample for the metre gauge, we have a diffe- 
rence of 4ft. between the two. Actual practice confirms this 
view, for while the width of formation in single lines of 
only 4 ft. 8 gauge in this country is generally about 18 ft. ; 
8ft. 6 in., and 3 ft. gauge lines abroad have a formation 
width of only 14 ft. 

Mr. Price Williams maintains (p. 89) that the sleepers 
should be the same length in both cases! It would be in- 
teresting to see the sketch he would make of a permanent 
way for a 5 ft.6 in. gauge line with sleepers 6 ft. 6in. long. 

8. It appears that the saving in land is arrived at by 
adding a strip 2 ft. 3 in. wide to the width of the broad gauge 
line. Now as the lines contemplated are to run through 
tolerably level country, the earthwork will consist mostly of 
embankment from side cutting and shallow cuttings. Side 
cutting is seldom made more than 8 ft. deep if it can be 
avoided. So that to form a bank 3 ft. high we should re- 

uire to widen our side cutting for the broad gauge by 
the amount of the entire width of the formation for the broad 
gauge. Where the bank was 6 ft. high, or a necessity 
existed of making side cuttings very shallow, we might have 
to widen it to double the extent. Similar reasons would re- 
os an extra width of land when cutting is run to spoil. I 

loubt whether an average of 6 ft. extra would cover the land 
uirements of the broad gauge. 

e cleaning and grubbing of this extra 6 ft. should be 
debited to the broad gauge; nothing is put down under this 
head in any of the estimates. When passing through forest 
this item is often considerable, 

Lest my letter should grow to an unconscionable length, I 
will conclude for the present, hoping to return to the subject 
next week. 

I am, Sir, yours faithfully, 
Narrow Gavas. 
June 10, 1873, 


ASHCROFT’S “ POP” SAFETY VALVE. 
To THe Eprror oF ENGINEERING. 

8i8.—In your publication of May 30th, you give a de- 
scription of Ashcroft’s “ Pop” safety valve, now being intro- 
duced into this country by Messrs. J. Bailey and Co., of Man- 
chester, as a new invention. 

As this valve is precisely similar in principle to that known 
as Adam’s valve, and patented by Alfred Vincent Newton, 
September 5th, 1867, and to Beyer’s valve, described in The 
Engineer of January 8th, 1864, it appears to me to be only 
an old invention revived under a new name. 

June 5, 1873, A. 














NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrippiessrover, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a small 
piendance on ’Change at Middlesbrough. There was very 

ttle business done, and everybody agreed that in the present 
state of the trade it was scarcely worth while attending the 
market. No. 3 Cleveland pig could be bought for 115s. per 
ton, and other qualities at proportionate prices. Next to 
nothing was done in the manufactured iron trade. 


: The Monthly Returns.—The Cleveland Ironmasters' Asso- 
“ation returns are always looked for with interest, as they 
thow the real position of the trade. For the month of May 
the ive very unusual results. Out of 155 blast furnaces in 

north of England, 127 are in operation. There are 18 
aaeTaaces being constructed, 12 of which are in the Mid- 
brough district. The demand for pig iron is falling off 
sonsiderably. Bad times are expected, and we must say that 

® cannot see how they can be prevented. 

ona Mt Stoppage of Works in Cleveland.—In accordance with 
s my timation last week, the North Yorkshire Iron Works, 
and the Britannia Iron Works, Middles- 


y to restrict business, and there is not much doing in 
makers’ iron. Prices remain steady at last week’s reduction. 
Last week’s shipments amounted to 14,309 tons as against 
20,133 tons in the corresponding week of last year. About 
8000 tons of pigs were sent out of Connal and Co.’s warrant 
stores last week. There are now 131 blast furnaces in opera- 
tion as against 123 at the same time last year, but the home 
consumption and the shipments together are about 9000 tons 
in excess of the weekly production. The market to-day was 
quiet during the forenoon, with business done at 114s. to 
113s. 7}d. cash, closing nominally at the lowest figure. Busi- 
ness was done in the afternoon at 113s. 9d. buyers over, 
sellers 114s. 


The Malleable Iron Trade.—There is rather a better feel- 
ing in the malleable iron trade, especially in the Coatbridge 
district. Several firms are tolerably well supplied with orders 
at fair prices. Messrs. John Williams and Co., Excelsior 
Iron Works, Wishaw, complained of the treatment received 
at the hands of their workmen, notwithstanding that the 
firm have systematically paid higher wages than any other 
firm. A strike has existed among the puddlers of the esta- 
blishment for six or seven weeks, and yet there is plenty of 
work to be had. 


The Price of Gas.—A very considerable advance has been 
announced in the price of gas in Dundee by the Corporation 
Gas Commissioners of that town. The directors of the 
a gy Gas Company have advanced the price from 
6s. 8d. to 7s. 6d, per. 1000 cubic feet, and the Finance Com- 
mittee of the Perth Gas Commissioners have resolved to re- 
commend that the price of gas be advanced from 5s. 10d. to 
7s. 6d. per 1000 cubic feet. 


Gas Works Extension at Selkirk.—The directors of the 
Selkirk Gas Light Company have just entered into contracts 
for the erection of such additions to the gas works as will 
increase them to three times their present size. The exten- 
sions, which are expected to be completed in October, will 
cost about 60007. ‘Phe present price of gas to consumers is | 
5s. per 1000 feet. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Engineering Operations at Sheffield and in South York- 
shire.—Messrs. John Brown and Company (Limited), Atlas 
Works, Sheffield, are erecting a new fitting, &c., shop at the 
north-east end of their already enormously large works. The 
Albion Steel and Wire Company (Limited), Albion Works, 
Saville-street, Sheffield, are erecting new offices, shops, &c., 
and are greatly extending their machinery and general 
facilities for producing iron and steel wire, &c. The Im- 
provement Committee of the Sheffield Town Council have 
approved the borough surveyor’s plans for widening the 
Washford Road Bridge over the river Don, at Attercliffe, 
Sheffield, from 34 ft to 50ft. by lengthening the arches on 
the north side. Several new steel melting and converting 
furnaces are being erected by various parties in different 
parts of Sheffield and in the district. The Midland Railway 
Company are about to alter and improve their station at 
Brightside, near Sheffield, by erecting new waiting rooms, 
&c., one of the principal Sheffield firms ie stated to be yams 
down a train of reversible rolls for rails. The Sheffield Water 
Works Company’s new storage reservoirs at Dam Flask and 
Lower Bradfield are making good progress. The former, 
when completed, will rank, if not absolutely largest in area 
and capacity, among the largest works of the kind in this 
country. he Pilsley Colliery Company are asking for 
tenders for the sinking of two 14-ft. shafts down to the Tap- 
ton seam of coal at the we Colliery, a depth of about 
215 yards. The contract for the construction of the neces- 
sary reservoirs and other works in connexion with the water 
supply of Stavely and Dronfield has been let to Messrs. Aried 
and Son, of London, the service reservoir will be about twelve 
acres in area, and the total cost of the scheme about 10,0007. 
The Blacker Main Colliery Company, near Barnsley, are 
erecting a number of additional coke ovens, and a similar in- 
crease is being made at the Smithies, Wesssoeenaly Elsecar, 
Silkstone Pall Colliery, Dodworth Silkstone Pit, High Royd, 
Thorneliffe, and elsewhere in the district. One of the most 











Stockton, 
trough, have been stopped. The hands have actually been 


paid off. It is stated the reason for closing the works is a 
good one, viz., the inability of the firms to’ obtain orders at 
rofit. Other firms contem- 
plate following the example of those who have laid off their 
works, unless the price of raw materials falls, or better rates 
Thousands of iron workers 
are now thrown out of employment, owing to the scarcity of 


pert Kettle, of 


at the Phenix Bessemer Steel W: ituated be- 
ween Sheffield and Rotherham. Tuland Gorka have ent bea 


in existence above three years, and at first consisted of pre- 
mises 140 it. by 008, with sume plant for Bessemer 
converting. ey were transfe to a Limited Liabili 


Company in July 1872, and the works now cover some 
acres of ground and arrangements are in for erectin, 
another long of buildings. ‘About 760 tons of steal 
are now produced weekly. A rail mill is to be put down, 
six new boilers with chimney stack, 126 ft. by 6ft. 6 in. in 
diameter, a ten-ton portable steam hoist, a 100 horse power 
engine for driving the rail rolls, additional Bessemer converts, 
cranes, and hydraulic lifts. At the Phwnix Patent Steel, 
Tyre, &c., Works; Masborough, a flywheel broke into several 
parts on Monday afternoon, a ion being hurled through 
the shed roof to a distance of about 150 yenks. 

Sheffield 


Wages Agitations.—One of the branches of the 
engineers is agitating for an advance of wages, which will, I 
hear, be granted almost universally without any likelihood 
of a strike. The colliery dispute at Earl Fitzwilliam’s Low 
Stubbin Pit, has as rise to voluminous corres ce 
and some feeling, but will probably be amicably settled. 

NOTES FROM THE SOUTH-WEST. 

Abertillery Tin Works.—The proprietors of the tin-plate 
works at Abertillery have given notice to their men that all 
contracts will expire on the 28th inst. This step has been 


taken in consequence of a demand of the men for an advance 
of 10 per cent. in their wages. 


A Strike on the Great Western. —The Great Western Rail- 
way Company has had a strike among its platelayers. The 
men employed northwards from Wolverhampton resumed 
Work, however, on Friday, at the former rate of wages. 
Widening of Bristol Bridge.—In connexion with a great 
scheme of street improvements which has engaged the at- 
tention of the Bristol Corporation during the past few years, 
not the least important feature is the widening of Bristol- 
bridge. The present extreme width ofthe structure is 55 ft. 
Theextra width will be on the Welsh-back corner of the 
bridge, and the toll house at the other end near the Redcliff- 
street corner, and contractors have been engaged since April 
in removing these premises, and making preparations for the 
alterations which are to follow. The work is under the 
direction of Mr. Ashmead, the City engineer, and the con- 
tractors forthe masonry are Messrs. Brock and Bruce, of 
Templemeads. The masonry work is well advanced, but the 
ironwork is not yet commenced. To effect the alterations, 
cofferdams have been sunk at the four piers, and it is ex- 
pected that the work will be finished in about six months 
from the present time. The new side of the bridge will 
correspond with that opposite. The columns are to be of 
granite, and there are to be wrought-iron girders, and cast- 
iron cantilevers for carrying the footway. A great —— 
ment will be effected at the point nearest to St. Nicholas’s 
Church. A wrought-iron girder will be thrown across the 
corner where the fishmarket is now held, and an increased 
width of roadway will be secured at this spot. 


Railway Enterprise—The London and North-Western 
Railway Company has failed to obtain powers to carry out 
an extension to the Abersychan Ironworks. The Great 
Western has also been unsuccessful in an application for 
powers to lease the Llanelly. 


The Price of Coal.—The Wrexham and Ruabon coal- 
masters have agreed to alter the price of coal for the Birken- 
head export trade, and for shipping purposes. 

Brecon and Merthyr Railway.—It is now reported that 
that the contemplated working arrangements between the 
Midland and the Brecon and Merthyr Railway Companies 
will not be carried out after all. We must await, however, 
further information on the subject. 








FOREIGN AND COLONIAL NOTES. 

An American Rolling Mill.—A new rolling mill which the 
Phenix Iron Company, of Phoenixville, Pennsylvania, is now 
building will be of iron, 240{t. by 900ft. The mill will 
comprise thirty steam engines and nine frames of rolls fur 
the making of large beams, angle iron, ag for ships, and 
iron for buildings. The production will be about 50,000 tons 
per annum, and the entire cost of the building and machinery 
will be about 1,000,000 dols. 


General McClellan.—General McClellan has resigned his 
sition as chief engineer of the Dock Department, New 
ork. 

American Bridge Building.—Messrs. Clark, Reeves, and 
Co., of Phoenixville, Pennsylvania, have received an order 
from the Chicago anid Alton Railroad Company for seven 
spans of bridges of 160 ft. each. They are also at work on 
the Girard Avenue Bridge, Philadelphia. 


Union Pacific Raitroad.—In consequence of the precau- 
tions taken against snow accumulations on the road last 
winter, the net earnings of the Union Pacific Railroad in 
the first three months of this year were 617,474 dols. more 
than in the corresponding quarter of 1872, when a snow 
blockade of the most disast haracter occurr 


Bel, Coal.—The exports of coal from Belgium in 
Pn gol 385,771 tons. Phe exports of coke amounted to 
76,370 tons. 


Mr. Bateman at Buenos Ayres. — Preparations are 
being made for the commencement of new works de by 
Mr. Bateman, C.E., for the water supply of Buenos Ayres. 


Dutch ane 9 , Mectestien—— ae King of the — a pag 
has approved the statutes of a new company, formed for t'e 
establishment of a line of steamers between the Dutch Indies 
and the mother country. The capital of the company, which 
will bear the name of the Java, has been fixed temporarily 








important extensions of works effected of late is that now in 


at 100,000/., but it may be carried to 600,0007. 
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AUSTRIAN LOCOMOTIVES AT THE VIENNA EXHIBITION. 
CONSTRUCTED AT THE MASCHINENFABRIK DER K. K. PRIV. STAATS-EISENBAHN-GESELLSCHAFT, VIENNA ; MR. J. HASWELL, DIRECTOR. 
: (For Description, see Page 327.) 


























LOCOMOTIVE ENGINE “ KAISER FRANZ-JOSEPH a AUSTRIAN STATE RAILWAYS. 
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SIX-COUPLED TANK LOCOMOTIVE FOR THE UPPER SILESI. 


CONSTRUCTED BY MR. F. WOHLERT, ENGINEI 
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CONSTRUCTED BY MR. F. WOHLERT, ENGINEER, BERLIN. 








FOR THE UPPER SILESIAN RAILWAY, 
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THE VIENNA EXHIBITION. 
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KITCHEN CARRIAGE FOR THE LOWER SILESIAN R 
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NOTICE TO AMERICAN SUBSCRIBERS. 

Ta consequence of the great increase in our American con- 

nexion, we have found it necessary to establish a branch 

in the United States. Communications may in future 

addressed to Mz. Groner Epwarp Harpise, C.E., 

of 52, Broadway, New York, who is our accredited re- 

presentative. 

Ta answer to numerous inquiries, Mz. CHARLES GILBERT 

begs to state that Subscribers in the United States can be 

ied with “ENGINEERING” from this office, post 

free, for the sum of 11. 14s. 8d. ($8.32, gold) per annum, 

le in advance. Subscriptions for this Journal (de- 

i st free) will also be received by Mz. Harpine, 

at the Vow York office above mentioned, at the rate of 
$9.30 present currency. 








NOTICE OF MEETING. 


MergornoLocicaL SocieTy.—At the ordinary meeting of the 
Society to be held on Wednesday, the 18th, inst. at 7 p.m., by kind 

s m of the Council of the Institution of Civil Engineers, at 
. %, Great George-street, Westminster, the following paper will be 
tend: “On some Results of Temperature Observations at Dur- 
ham,” by John J. Plummer. Also the following short communi- 

: “On the Meteorology of New Zealand, 1872,” by C. R. 
FMS, “On the Climate of Vancouver Island,” by 
lobert H. Scott, F.R.S. ‘Meteorological Observations at Zi-Ka- 
fel, near Shanghai,” by Rev. A. M. Colombel, with note by Rev. 
J.Perry,F.R.A.S. “Notes on the connexion between Colliery 
ions and Weather,” by R. H. Scott, F.B.S., and William 
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We publish with the present number a Two-page Plate 
@ Six-wheeled Coupled Engine for the Upper Silesian 
alway, at the Vienna Exhibition, the description of 

which will be found on page 422, also a Two-page Plate of 
@ Kitchen Car for the ) Silesian Railway, at the 
Vienna Exhibition, the description of which we are com- 

+ pelled to postpone for want of space, and a Two-page 
ate showing Details of Air Locks for the Brooklyn 

| Caisson of the East River Bridge, New York. (See 

page 434.) 


| Viewna UniversaL ExHrsrrion.—We beg to announce 

that to facilitate communication with Exhibitors we 

established a Special Office for this Journal at 

| Prater, 129, Vienna. This office is situated close to 
| the Western Entrance of the Exhibition. 

|The Journal is now on Sale at the General Library 
| _4nd at the Bookstalls in the Exhibition. 
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THE VITALITY OF A SUBMARINE 

; CABLE. 

| One of the most important problems of the pre- 
day, whether in respect to political, social, 
commercial aspects, is that of the maintenance 
telegraphic communication by means of the sub- 








marine cable. The recently frequent break of pas- 
sage has naturally given rise to much anxiety on 
this subject, and its financial consequences have 
already been discussed in ENGINEERING, but we be- 
lieve that we have much underrated the results 
which might practically arise from causes to which 
we now allude. 


A submarine cable is liable to numerous in- 
fluences, some of which are greatly in its favour, and 
others equally to its disadvantage. But our know- 
ledge on all these points leaves much to be desired 
in regard to really accurate ‘information, Me- 
chanical, chemical, and numerous other conditions 
are involved, and in no case, so far as our expe- 
rience has guided us, has any indication been 
afforded which would lead to a solution of this 
difficult problem. 


A submarine cable is really composed of two or 
more substances, having in most cases highly diffe- 
rent physical characters, Leaving out the question 
of the external coating of iron or steel wire, we have 
to deal with the conducting and non-conducting ma- 
terial of which the cable is composed. But to use 
the ‘‘ philosophical ideas” of the present day, we 
have also to deal with two substances, in one of 
which (the insulator), induction or conduction takes 
place slowly, while in the other (the conductor) the 
induction or conduction takes place rapidly. i 
definition is simply a paraphrase of the laws which 
Faraday enunciated in 1854-55, and which have 
since become the basis of all the present systems 
adopted in submarine telegraphy. 

But more recently it has been discovered that mo- 
tion is a source of all our forces, whether they be 
heat, light or electricity, and on this point we rest 
our opinion of the possible, or rather more probable 
deterioration of any or all of our submarine cables. 
The leading philosophers of the present day have 
endeavoured to show that without motion, or, in 
other words, the transition of matter from one 
place to another, however small the interval may be, 
no sign of force can be manifested. Without assent- 
ing to this proposition, we admit it for the sake of 
argument, simply because the results we have experi- 
mentally raxived. at lend a certain amount of coun- 
tenance to this view. 

In 1855 we mentioned to Faraday that we had 
long noticed wire, of the then purest copper, be- 
coming gradually brittle through the transmission 
of electrical currents of comparatively high tension, 
Two wires, each of one-tenth of an inch in dia- 
meter, were employed to convey the current of 80 
cells of a Grove’s battery, the platina plates of 
each of which exposed an individual surface of 64 
square inches. In the course of a comparatively 
short time those wires became so brittle as to be 
readily broken by the fingers. About the same 
time we received several of the then so-called 
Rhumkorff’s coils, now inductoria. The terminals 
of the secondary coil, whether formed of platina, 
silver, or copper, soon became so brittle as to be 
readily broken. To test how far the effects of 
highly intense currents caused this brittleness, we 
instituted experiments with the hydro-electric 
machine, then in the Polytechnic Institution in 
Regent-street, and pursued such experiments for a 
period of about six months. The results were pre- 
cisely similar. The connecting wires employed 
between the steam boiler and twelve large-sized 
Leyden jars indicated that intense electricity had 
the effect of rendering even the best copper wire 
brittle. 

A microscopical examination of the- fractured 
wire showed that the metal had undergone a change 
from the fibrous to a crystalline, if not a crystal 
structure, which was quite sufficient to account for 
fracture; for of course its tenacity had been 
diminished. It is well known that the shafting in 
our manufacturing establishments, and the axles of 
railway carriages, &c., undergo precisely the same 
change—that is from the fibrous to the crystalline 
or crystal state. Consequently a register is kept 
of the mileage ; and after a certain-period a system 
of annealing is adopted by which the crystalline 
structure is sup to be converted into that of a 
fibrous character. We have seen a specimen of 
shafting, which had borne for about 20 years a 
strain of 30 horse power daily, that, having suddenly 
broke, presented a distinct crys¢a/ structure result- 
ing from continuous motion. 

Our present method of electrical agency in 
se te to the working of submarine telegraph cables 
induces, in our opinion, precisely the same results, 
and this was pointed out several years ago in Enai- 





——————— —$———————_________ 
NEERING. As to the facts there can be little doubt, 


for they are easily verified. The remedy, however, 
seems at present very problematical. 

We have chiefly one suggestion to make, which is 
that it may be possible, by a systematic reversal of 
electric currents, employed in submarine telegraphy, 
to effect a ial restoration of the fibrous cha- 
racter of the conducting core. In other words, it 
would become desirable to find out some method of 
re-annealing that core by electricity in place of heat. 
It is a remarkable fact, although, perhaps, one little 
known, that the platina of a roves battery and 
the silver of Smee’s cell both become brittle by con- 
stant use. One rule in respect to the platina of a 
Grove’s battery has long been to make it red-hot 
before use, ‘T'wo results thus accrue. All saline 
matter, and the air-coating, are removed, together 
with its brittleness. Of course this is impossible in 
regard to submarine cables; but some means may 
be found out by means of which the evils to which we 
have referred may be obviated, and if discovered 
their value would be inestimable. 

In lengthened experiments in adapting voltaic or 
magneto-induced electricity to exploding powder 
beneath water, cases have been met with in which 
the use of intense currents has rendered the con- 
ducting wires useless through fracture. It is found 
convenient, too, to use instead of wires for. all elec- 


his | trical ex riments, narrow strips of sheet copper, 


. 


repeatedly ex g these to a red heat to prevent 
met ainsody eibwhed to. . 

We do not wish to put too strong a construction 
on the views and facts that have been here stated. 
Experience, both as regards inland and sub- 
marine telegraphy, is too large to allow us to dog- 
matise on any point. We rather prefer to ask the 
aid of our ers for the benefit of their experience 
in bringing an important question to its proper 
bearing, and perhaps final solution. 





BRITISH ASSOCIATION OF GAS 
MANAGERS. 

Unover the presidency of Mr. A. Angus Croll, As- 
sociate of the Institution of Civil Engineers, the 
British Association of Gas rs held their tenth 
annual meeting in Edinburgh this week, the first 
sitting taking place on Tuesday, The North British 
Association of Gas Managers also arranged to 
hold their annual meeting in the same city at the 
same time, there being a desire on the of some 
of the members of both Associations that the two 
organisations should become amalgamated. It is 
anticipating somewhat, but it may be mentioned at 
this stage that the negotiations for that purpose 
fell through, as it was resolved by a large majority 
of the members of the North British Association, 
that, while cherishing the utmost cordiality with their 
—- brethren, they believed the interests of 
both Associations would be better conserved b 
each continuing to have the control and manage- 
ment of its own business and funds. The Associa- 
— therefore, resolved to remain in their separate 


As president of the British Association of Gas 
Managers, Mr. Croll delivered a very comprehen- 
sive and instructive address, much of its interest 
being due to the long and varied practical expe- 
rience of the er as a gas engineer, He re- 
ferred to the formation of the Association, and to ita 
progress during the ten years of its existence, the 
number of members having now reached 470, as 
also to the importance of such an association to the 
members enrolled in it. Never had the benefits of 
the Association, or the influence of the profession, 
been so much felt as during the past year, gprs | 
to the disturbed relationships between capital 
labour, as re ted in the persons of the 
stokers, who, by their extensive combination 
winter, threatened to plunge the whole of the metro- 
polis in darkness. This subject was dwelt upon at 
some length by Mr. Croll, who said that-no words 
of his could express too strongly the consternation 
caused by the of London being left in dark- 
ness, and for the first time the value and import- 
ance of the services rendered by gas com to 


were 
adequately recognised. the attempt to suspend 
the production of gas had been pa man 
most important industries would have been cri, 

or altogether arrested. The police of the metro- 
polis would have been paralysed, life and property 
would have been at the mercy of the dangerous 
classes. A sense of the perils escaped afforded to the 
public at large, for the first time, a measure of the 
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services rendered. The admirable manner in which 
the great difficulties of so sudden and grave an 
emergency were met and overcome by all the metro- 
politan companies, proved, in the most conclusive 
manner, the high character, both of the professional 
and administrative talent which characterised their 
management, whilst the fidelity of a large number 
of the workmen (in spite of the utmost persuasions 
of the interested ringleaders of illegal agitation), 
and the eager desire of unemployed mechanics to fill 
the places rendered vacant by the strike, as plainly 
showed that the companies had treated their ser- 
vants with a liberality and just consideration which 
commended themselves to their practical apprecia- 
tion, and to that of the working classes generally. 
Speaking of the improvements in the manufacture 
and distribution o » Mr. Croll made special 
mention of the condition of things prevailing in 
reference to cost of gas, the purification before 
delivery, and the fuel account, when he was first 
appointed to the charge of the Chartered Gas Com. 
pany’s works at Brick Lane, and of the changes 
effected during the five years that he was in the 
company’s service. He next enlarged upon the 
formation of the Great Central Gas Company and 
the Surrey Gas Consumers’ Company, and upon 
the success which had in consequence resulted to 
the gas-making industry, both in London and the 
provinces, to the consumers, as well as to the capi- 
talists who had invested their wealth in it. ‘The 
industry had become a monopoly, but the legitimate 
working of the monopoly was attended by advan- 
tages to all classes. To work the monopoly to 
advantage it was the duty of the gas monopolists 
to furnish the commodity in the most convenient 
manner, to render it of the greatest possible chemi- 
cal purity, of a high illuminating power, and at the 
lowest price, consistent with a fair and reasonable 
dividend to the shareholders. Mr, Croll then pro- 
ceeded to offer a few remarks on each of these 
points, and he suggested in reference to the ques- 
tion of price that the members of the Association 
should be invited to pre papers upon it, enter- 
ing into all the particulars which are involved in 
the price, stating that those particulars should be 
considered in their relations to the kind and de- 
scription of retort used, to the mode of setting, to 
the size and construction of the gasholders for 
storage, to the extent and nature of the buildings 
erected, the dimensions of the mains and services, 
the mode of purifying ahd condensing the gas, and 
the scale and position of the works. Each sug- 
gested improvement, he said, might, with much 
advantage, be illustrated by familiar examples, or 
by references to the writers’ own experiences, both 
as regards failures and successes. After some 
further remarks, in the course of which he referred 
to the question of Sunday labour, Mr. Croll gave 
some account of the recently devised Clock Tower 
lights, and in a brief summary he mentioned the 
nature of a number of the papers which the mem- 
bers had Frgeres for the meeting. 

Five of those papers were afterwards read and 
discussed, and at the close of the first day’s sitting 
there were still thirteen papers on the programme. 
The following are the subjects of the papers read: 
“The Application of Co x Still for the Extrac- 
tion of Ammonia,” by Mr. J. Eldridge, Richmond ; 
‘Distribution of Gas and the Importance of 
having a Complete and Perfect Register of Dis- 
tributing Plant,” by Mr. W. J. Warner, South 
Shields ; ** Lost, or Unaccounted for, Gas,” by Mr. 
W. B. Emmerson, Darlington; “ Stoppages in 
Ascension Pipes” (two pert)» by Messrs. Green, 
Dartford, Kent, and William arlby, of Aylesbury. 

In the evening there was a conversazione in 
the galleries of the Museum 2f’ Science and Art, 
the atrangements for which were made by the 
Edinburgh friends taking an interest in both the 
Associations of Gas Managers. In the course of the 
evening an interesting experimental lecture was 
delivered by Dr. Stevenson Macadam, F.R.S.E., on 
the *‘ Physico-Chemical Relations of Gases, with 
Special Reference to Coal Gas.” ‘The lecture gave 
an account of the composition of coal gas, and pro- 
ceeded by means of several instructive experiments 
to demonstrate the density, solubility, diffusibility, 
dialysis, and absorption of gases. 

Extensive p tions were made by Scottish 
friends to provide for the reception of their 
peer Sean the ne, rere already re- 
erred to, the programme a public dinner 
on Wednesday evening, and on Thursday an ex- 
eursion down the Cl and over the “ Queen of 
Scottish Lakes.” 





THE ADMIRALTY DIRECTORSHIP OF. 
WORKS. 


Tue announcement made last week in several 
papers as to the successor to Colonel Sir Andrew 
Clarke, R.E., K.C.M.G., in the post of Director of 
Works at the Admiralty, was somewhat prema- 
ture. No successor has yet been determined upon, 
but we believe there is little doubt that Colonel 
Pasley, R.E., the officer mentioned in the para- 
graph referred to, will ultimately be selected. 
Military engineers, when in charge of civil works, 
do not always justify the partiality which selects 
them for public employment to the detriment of 
their civil brethren; but Colonel Pasley has during 
the last few years carried out the enormous under- 
takings entrusted to him—the extension works at 
Chatham Dockyard—with a success which will 
cause his name to rank high amongst contemporary 
engineers, and which will prevent ma! feeling of 
jealousy such as the profession would naturally 
entertain if a less able military engineer were ap- 
pointed. We predict a cordial reception for the 
ry esp when definitely announced, and hope 
to hear soon that it is removed from the region of 
speculation. Colonel Pasley—who, as a son of the 
celebrated engineer general, bears an historic name 
amongst military engineers—presided for some years 
over the Department of Public Works of the Colon 
of Victoria, having been compelled to relinquis 
for a time the active duties of his profession, owing 
to a severe wound received in New Zealand in the 
year 1860, in some operations against the Maories, 
whose innate genius for military engineering 
has been commemorated by Colonel Pasley in two 
long and valuable papers read before the United 
Service Institution in 1862. While in Victoria, 
Colonel Pasley superintended the erection, and to 


a large extent was responsible for the design, of the 


Melbourne Post Office, one of the finest buildings 
of which any colony can boast, He was afterwards, 
while in this country, requested by the Victorian 
Government to examine on their behalf the designs 
for the breastwork monitor Cerberus, which Mr. 
Reed had planned for the defence of Melbourne. 
His long connexion with the design of this suc- 
cessful vessel—the prototype of the Devastation 
—was probably the reason for his being asked 
by Mr. Childers to act as secretary to the Com- 
mittee on Designs for Ships of War, whose report, 
especially in its approval of the Devastation type, 
and its condemnation of the building of large 
masted ironclads, is known to have been in full ac- 
cordance with his views. These recommendations 
of the Committee have had the constant support 
of this journal. During his tenure of office as 
superintending engineer of the Chatham Exten- 
sion Works, Colonel Pasley has found time to 
introduce into the Dockyard a most remarkable, 
and we believe successful, system of narrow gauge 
railways, drawings of which, with its rolling stock, 
we shall shortly publish. The gauge of this 
railway is only 18in., the rails being represented 
by grooves, or rather by the edges of grooves, in 
cast-iron tramplates. The line is double, and forms, 
by acheap and ingenious combination, an iron and 
granite tramway for ordinary horse traffic. The 
curves have a uniform radius of 25 ft. only. No 
accident has ever occurred from the breakage of 
tramplates, and the success of the line has been so 
ener ay that it is now, we believe, being extended 
rapidly to every part of the yard. There is no 
question that it owes its value to the extreme 
narrowness of the gauge, by which the rolling stock 
is kept so light that trucks can be moved by one 
man, and lifted on and off the line by two, There is 
already a good deal of passenger traffic upon it, 
which wik increase as extensions to distant parts 
of the yard are carried out. At present the passenger 
carriages are merely open cars, or protected by 
awnings only. Some of the cars carry 30 persons. 
There are, at present, two locomotives. The maxi- 
mum + ees upon straight portions of the line has 
not hitherto beeh allowed to greatly exceed 10 miles 
an hour. Sir Andrew Clarke, the value of whose 
services has long been recognised (and who is, 
of course, supremely responsible for the Chatham 
works) will not resign his post for some months, 
when he assumes the governorship of the Straits 
Settlements. 


New Zgeatayp Inow One.—The last advices from New 
Zealand state that the Auckland Iron Company was being 
wound up, an insufficient number of shares having been 
applied for. Operations for smelting were shortly to be com- 
menced under new auspices. 








ART CASTINGS AT THE VIENNA 
EXHIBITION.—No. I. 


Count STALBERG WERNIGERODE’s Iron Founpry ar 
ILSENBURG, Harz. 

Tue Hsenburg Iron Works are amongst the 
oldest in Germany, and the iron foundry there ig 
most probably one of the earliest in the world 
In ancient documents written in the fifteenth 
century, pots, plates, balls, &c., cast at Isenburg 
are mentioned; while cast-iron plates which have 
been collected on the spot for some time past afford 
additional evidence on this point. The director of 
the Ilsenburg Foundry, Oberhitten Inspector 
Schott, has collected and arranged these plates in 
his official residence, and the collection possesses 
much interest, not only from an historical, but 
also from an artistic point of view. All these plates 
have served as stove plates, and almost all are 
marked with a date, the earliest being that ¢* the 
year 1509. The subjects on the plates are chiefly 
taken from the history of the Bible, and the orna- 
ments consist of busts, tournaments, and allegorical 
pictures. The latter begin with the eommencement 
of the seventeenth century. Some of the older plates 
are very beautiful, and the whole collection proves 
in the best possible manner the great perfection and 
the high position German art must have occupied in 
the sixteenth century, how it declined gradually 
during the Thirty Years’ War, and how it finally 
died out utterly during the eighteenth century, 

If the earlier time shows, however, the most 
originality—for instance, Judith in the tent of Holo- 
fernes, surrounded by guns and gabions—the design 
of the figures, dresses, &c., is nevertheless so satis- 
factory from an artistic point of view, that the pat- 
tern-makers of that time who had carved the 
models, some of which are still at the stores of the 
foundry, must have been men well skilled in their 
art, and must have attained a degree of perfection 
which has never been since reached. But the suc- 
cess did not rest with the skill shown in the pat- 
tern, the moulder using the pattern evidently par- 
ticipated in it, otherwise such fine castings could 
not have been produced. .« 

With the decline of skill in making the patterns, 
the taste naturally became corrupted, and the 
moulding less and less perfect, until eventually it 
lost all artistic value; even in the beginning of 
the present century the art of moulding was still in 
a very primitive state. When the taste for artistic 
design began to revive, the hands, still rough and 
unskilful, were led to better and higher-class pro- 
ductions, which elevated the taste, When the ap- 
preciation of elegant forms shall have become 
general, then, and only then, we: shall have in all 
branches of industry products equal to those of the 
sixteenth century, and the debased taste, now too 
common, will gradually disappear. ; 

The necessity of extending art to all departments 
of industry occurred, nearly forty years ago, to 
Mr. Schott, who was at that time engaged on the 
Brunswick Works, the Carlshiitte and the Wil- 
helmshiitte, both works being still famed for 
the excellency of their foundry productions. He 
is now, and has been for thirty-five years, the 
managing director of the Ilsenberg Foundry, and 
from the first he sought to cultivate art in the pro- 
ductions of the works. The results of his exertions 
in this direction are shown by the exhibits of cast- 
ings of works of art in the German annexe for art 
and industry at the Vienna Exhibition. : 

The Ilsenburg Foundry exhibits at the Vienna 
Exhibition art castings, which represent chiefly 
objects of the Roman period, of the Middle Ages, of 
the Renaissance period, and generally of such well- 
known works produced by master-hands as are 
most suitable for reproduction in iron. They are 
worthy of all praise for the clearness of the cast- 
ings, and especially for beauty of form. They are 
not only suitable for decorative purposes, but they 
are very instructive. 

It is unfortunately but too true that the want of 
appreciation has caused numerous works of art to 
be destroyed. Even in the first half of this cen- 
tury it has happened that ancient church vessels 
have been sold by the authorities for the value of 
the metal for remelting. Such vandalism, however, 
is now no longer possible, and objects of art are 
sought for, and carefully preserved. How much 
art education has progressed in this direction has 
been fully proved by the many collections which 
have been made during the last few years. Wi 
refinement of taste increasing demands are made on 
precision and correctness of execution, and p 
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taste has become greatly refined, Imitations and 
reproductions of antique works of art are no longer 
accepted as the simple copy of the outer forms, but 


an execution is demanded which should exactly re- 
present the original in the smallest detail. 
In consequence of the scrupulous exactness with 


which the old masters executed their work, and 
which did not admit of neglect even in the smallest 


and least important detail, great difficulties are met 
with in the reproduction of such works of art— 
difficulties which are especially great in iron cast- 
ings on account of the impossibility of the parts 
being united by soldering. But notwithstanding 
these disadvantages the problem has been solved, 
and that in such a manner that iron castings may 
be substituted for electrotype productions, com- 
bining, as they do, greater strength with equal 
fineness, and, being cheaper, they should certainly 
be preferred. ‘These are results which have been 
achieved through continued exertions with the view 
of cultivating pure art in the production of iron 
castings, and it is very desirable that these exertions 
should be continued by future ironfounders., 

With regard to the process of production it may 
be observed that the two main points upon which 
the casting of iron depends are the moulding sand 
and the metal. About 300 or 400 years ago the 
conditions for preparing the sand required for cast- 
ing upon the open hearth must have been known. 
It must even then have been recognised that the 
moulding sand should allow the penetration of the 
expanding gases, which are produced by the high 
temperature when the fluid metal is poured into 
the moulds. Otherwise the fine castings already 
referred to could not have been produced, 
This condition of the moulding sand was far 
better understood in this remote period than ata 
later time, when an empiric preparation of the 
sand was considered to be sufficient, and by which 
means progress in the art of casting was neces- 
sarily hindered. When the question had to be de- 
cided as to what was to be done to improve the sand, 
especially for the production of sharp and fine cast- 
ings, it is probable that a greater degree of fineness 
was tried. Unfortunately this condition of great fine- 
ness, which is decidedly necessary for sharpness in the 
castings, was accompanied by the disadvantage that 
the fluid metal, when poured into the mould, did 
not remain undisturbed, but destroyed the work of 
the moulder. The problem was to find an explana- 
tion for these occurrences, and an acquaintance 
with the principles of the open hearth doubtless led 
to the conclusion that the want of penetrability 
produced by the great fineness of the sand, caused 
this disadvantage. Nature rarely supplies a mould- 
ing sand which possesses both fineness and penetra- 
bility, and the general scarcity of such a sand, which 
induced many important iron foundries to obtain 
itat great expense from distant places, naturally 
led to artificial productions being tried. We shall 
explain in our next article the experiments made, 
and the results obtained, for producing an artificial 
moulding sand, and the results obtained. 








OCEAN TELEGRAPHY. 

_ Two important events in connexion with the sub- 
ject of ocean telegraphy will have their record during 
the present week in the departure of two expeditions 
to lay a submarine cable, between England and 
America, and another between Pernambuco and 
Para, The first expedition is that in which the 
Great Eastern, the Edinburgh, the Hibernia, and 
the Robert Lowe take part, and which left the 
Portland Roads on Sunday last. These vessels take 
With them nearly 3500 miles of cable, besides shore 
tnds, and their operations will be, first to lay the 
thore end at Valentia, after which the main cable 
Will be laid by the Great Eastern, attended by the 
Edinburgh and Hibernia. On reaching Heart's 
Content, the two latter vessels will leave the Great 
tern there, and will proceed with the Robert 
Lowe to lay a double line of cable between Pla- 
centia and Sydney, Cape Breton—Heart’s Content 
ind Placentia being connected by a land line. 
aving completed their mission there, the Edin- 
urgh and the Robert Lowe -will proceed home- 
Wards, whilst the Hibernia will rejoin the Great 
stern, and the two will return eastwards to the 
Pont at which the cable of 1865 is broken, and which 
8 568 miles from Valentia, in 1900 fathoms of water. 
tre they will grapple for, and, it is to be hoped, 
and repair the fractured cable. The matter is, 


time, the cable retains sufficient strength to enable 
it to be raised to the surface, There is reason to hope 
for a successful result, as similar cables have been 
raised after three years’ submergence, and have been 
found to be as good as new. The bottom of the 
Atlantic, at the place of rupture, is stated to be 
favourable for grappling operations, so that we 
may reasonably expect that the object of the expe- 
dition will be accomplished. On her way home the 
Robert Lowe will effect some repairs in the cables 
belonging to the Newfoundland Telegraph Com- 
pany, and will also repair the Duxberry section of 
the French Atlantic cable, which was broken close 
in shore during last month. The expedition is in 
charge of Captain Halpin, Mr. Laws having charge 
of the electrical staff. 

The second expedition will leave to-morrow, and 
its object is to lay some 1400 miles of cable 
along the coast between Pernambuco and Para. 
This will form one section of an extensive line of 
telegraphic communication in the Brazils, the con- 
tinuations of which will be from Pernambuco to 
Rio Grande, touching at Bahia in one direction, and 
from Para to St. Thomas’s, in the West Indies, in 
another. This cable is made with the Hooper india- 
rubber core, and will be laid by a new vessel just 
constructed expressly for the purpose. She is 
called the Hooper; is iron built, and has a length 
of 360 ft. over all, a depth of 36 ft., and 55 ft. beam. 
She has three iron cable tanks of large capacity, 
which are incorporated with the hull, and is fitted 
with compound engines, the high-pressure cylinder 
of which is 52 in. in diameter, and the low pressure 
92 in., with a 48 in. stroke. Steam is taken from four 
circular multitubular boilers, and she is propelled by 
a double-bladed screw. Sheis fitted with substan- 
tial paying-out and picking-up machinery, and has an 
auxiliary screw placed transversely to the main 
screw and a short distance inwards from it in the 
keel line. This screw is driven by a pair of hori- 
zontal engines placed in a deck house, and will be 
used for manceuvring the ship when it is desired to 
keep her in one position, when neither the main 
screw nor the rudder will be used. ‘The trial of 
this transverse screw is said to have been attended 
with very favourable results. ‘The Hooper re- 
gisters 5000 tons, and was built by Messrs. C. 
Mitchell and Co., of Newcastle-on-Tyne, and en- 
gined by Messrs. Thomas Clark and Co.,, of the 
same place. She was built under pressure for the 
Hooper Telegraph Company in the very short space 
of seven months, having been delivered to her 
owners in London within three hours of the con- 
tract time. Her consort in the Brazilian expedition 
will be the Great Northern, of 1800 tons, and which 
will carry 75 miles of shore ends, weighing 12 tons 
per mile, besides stores and grappling tackle. The 
Hooper is commanded by Captain Edington, Mr. 
France having electrical charge of the expedition. 
With the present fair weather for a start, and a 
romise of its continuance, it is to be hoped that a 
ew months hence we shall have to record the suc- 
cessful completion of the projects now so auspici- 
ously entered upon: by the two expeditions. 








LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. IL. 

Taking the Austrian exhibits next in order,* we 
find, in the first place, five locomotives constructed 
at the Maschinenfabrik der K. K. Priv. Staats- 
Eisenbahn-Gesellschaft, at Vienna. These works 
were erected about thirty-three years ago by Mr. 
J. Haswell, under whose control they have since 
been ably conducted. Although belonging to the 
State Railway Company they occupy a position 
differing materially from that of any railway works 
in this country, as they not only turn out engines 
for the State lines, but compete with other works 
in constructing locomotives for other railways, and, 
besides, turn out a variety of general machinery. 
The works employ about 1100 hands in the locomo- 
tive department, and during the past year upwards 
of ninety locomotives were constructed at them, 
rather more than half the number being for the 
State railways. 

An especially interesting feature connected with 
these works is the system of hydraulic forging 





* We have for convenience taken the Austrian locomotives 
next instead of following the strict order in which the engines 
are arranged in the Machinery Hall, our reason for doing 
this being that we deemed it advisable that our descriptions 
should, as far as possible, accompany the illustrations to 
which they refer ; and our engravings of the Austrian engines 





tovever, problematical, and it remains to be seen 
t, after having been submerged for so long a 


which has been so successfully developed by Mr. 
Haswell; and before describing the locomotives 
shown at the Vienna Exhibition it may be as well 
that we should give some particulars of a system 
which has influenced so greatly the details of their 
construction.’ Broadly speaking, Mr, Haswell’s 
system of forging consists in placing blooms, 
heated to a good welding heat, Seeeon dies or 
matrices, and subjecting them to an enormous 
hydraulic pressure. Under the influence of this 
pressure the plastic iron flows into the recesses of 
the mould, filling them 4 wegen! and by this system 
Mr. Haswell is enabled to produce at a moderate 
cost most complex forms which, if forged by hand, 
would be most extravagantly costly. 

The hydraulic forging machine at present in use 
at the works consists of a strong base plate, or 
anvil block, connected by four wrought-iron 
columns, with an overhead hydraulic cylinder 19 
Austrian inches (=19}jin. English) in diameter, 
This cylinder is of cast iron, strengthened by 
wrought-iron hoops, and at the top of it is a ‘‘ draw- 
back” cylinder about 5 in. in diameter, the plunger 
of which is connected by crossheads and side rods 
with the plunger of the main cylinder. The small 
plunger fon e water pressure constantly against 
it, and thus when the water is released from the 
large cylinder, the small plunger rises, carryin 
with it the larger plunger to which it is connected, 
The upper matrix is fixed to the lower end of the 
large plunger, while the lower matrix is carried 
upon a small four-wheeled trolly, which runs on 
rails laid so as to pass between the columns of the 

ress. The platform of the trolly on which the 
ower mould rests lie» ..tween the ing axles, 
and is connected to the latter by springs, these 
springs being of such a strength that the platform, 
when loaded with the mould, is carried a short dis- 
tance clear of the rails. This nene the case, the 
trolly can be traversed freely ; but when in its posi- 
tion under the press, the pressure of the plunger 
on the bloom placed on the lower mould further 
deflects the springs, and the platform then takes a 
solid bearing on the bedplate, the strain put upon 
the axles of the trolly being merely that due to 
the extra deflection of the springs. ‘The trolly is 
made long enough to hold two moulds, if necessary, 
so that one may be used while the other is cooling, 
and the whole arrangement is a most convenient 
one. 
The water is supplied to the press at a pressure of 
3 tons per square inch by a horizontal pumping 
engine close by, this engine having its steam 
cylinder placed at the centre of the bedplate and 
the piston rod extending out through the two covers 
and forming the plungers of a pair of pumps fixed 
one at each end of the bedplate. The slide valve 
of the steam cylinder just mentioned is moved by a 
piston working in a small auxiliary cylinder, the 
slide valve of this latter cylinder being in its turn 
moved at the end of each stroke of the last piston by 
arms connected to the rod of the latter coming into 
contact with stops on the small valve spindle, There 
are no safety ieee on the hydraulic pipes, and the 
pumping engine moves just as the water is required 
y the press, being stopped by the resistance op 
sed to the plunger of the latter when the moulds 
oo been forced home. The steam pressure used 
is 80 lb. per square inch, 

In nehine the press the plunger with the upper 
mould is allowed to fall on the bloom by the action 
of gravity alone, the be iron filling with water 
(drawn from an overhead tank) as the bevy: falls. 
As soon as the plunger is in contact with the bloom, 
however, the water under pressure is turned into 
the cylinder, and all other water required to cause 
the descent of the plunger is forced in by the 
pumps. The opening and closing of the valves for | 
admitting water to, or releasing it from, the hy- 
draulic cylinder, is effected by moving by hand the 
slide valve of one or the other of two small steam 
cylinders, the pistons of which are connected to 
levers for moving the hydraulic valves. The 
sudden opening or closing of these valves is pre- 
vented by their levers ing connected to yee 
rated pistons moving in cylinders filled with o: 

It will be seen that, allowing for the reduction of 
effective area due to the action of the drawback 
cylinder, the press, of which we have just been 
speaking, is capable of exerting a pressure of 
848 tons, or making a liberal allowance for friction 
of cup leathers, &c., say 800 tons. With this 
ressure at his command Mr, Haswell is enabled to 
ste outside 
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straps for connecting rods, spring buckles, expansion 
links, and an immense variety of other details, 
many of them of very complex form, while besides 
he employs the press for “cogging” or drawing 
down steel ingots—work which it performs in ex- 
cellent style—and for other similar operations. 
Recently, too, Mr. Haswell has commenced forging 
his wheels in segments under this press, but of the 
manufacture of wheels as conducted at the works of 
the States Railway Company we shall speak here- 
after. 

To explain more clearly the mode of carrying out 
Mr. Haswell’s process of hydraulic forging, we may 
describe here the mode of stamping a spring buckle 
having pins projecting from its sides, as shown in 
Fig. 7, annexed,® springs fitted with these buckles 


FIG.7 
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being placed between the two ey of a compen- 
sating beam, as in the case of the eight-coupled 
engine “ Kaiser Franz-Josef,” of which we publish 
a section and plan on page 424 of the present num- 
ber. The piles from which these buckles are forged 
are made of selected scrap, 6 cwt. of this scrap mak- 
ing eight buckles. The pile is first forged under a 
Q-ton steam hammer, and the bloom produced is 
cut into eight equal parts. These portions, of 841b. 
each, are then placed in a reheating furnace, and 
brought up to good welding heat ready for stamp- 
ing. ‘The stamping is performed by the aid of two 
cast-iron moulds of the shape shown in the accom- 
panying sketches, Figs. 6 and 7, A being the upper, 
and B the lower mould, The lower mould, B, is 
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simply a flat cast-iron slab, having in its centre a 
hole containing the block, m, the lower end of which 
bears upon the platform, g. The block, m, corre- 
sponds in shape with the opening in the spring 
buckle, but is rather larger than this opening, its 
width, for instance, being 3.5in., while the width 
of the opening in the buckle is but 3.33in. The 
upper mould, B, has also a hole in its centre, the 
outline of this hole corresponding with the exterior 
of the spring box, while recesses are also formed 
corresponding with the semi-contour of the side 
pins or studs with which the buckle is furnished. 
‘The remaining semi-contour of these pins is formed 
in loose pieces, ¢, fitted to the upper mould, as 
shown in Fig. 6, these pieces being easily withdrawn, 
so as to enable the finished forging to be re- 
moved, 

The two halves of the mould being arranged as 
shown, the iron, brought to a welding heat, is 
dropped into the opening in the upper mould, and 
the punch, 0, is then forced down by the hydraulic 
press. The punch, o, has a projection, /, formed 
on its end, this projection assisting in spreading 
the iron, so as to properly fill the recesses in the 
mould, thus forming the side pins or studs. The 
projection, /, also serves to form a cavity for re- 
ceiving and guiding the end of the punch subse- 
quently used. The iron having been pressed, and 


® For particulars of the mode of ing this detail, and 
Pg a won one ag dinghny = to some able 


articles on hydraulic forging contributed by Mr. Robert 
Lane Harwell to the Zacosheift deo Ocatercich 
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caused to flow into the cavities in the mould, as 
shown in Fig. 6, the ram is raised again, and the 
plug, m, removed. <A loose punch, of a size and 
sha nding with the opening in the spring 
buckle, is then inserted, and forced through by a 
second descent of the ram of the press, thus finish- 
ing the forging. In this way from thirty to fifty 
buckles can be stamped by the press in a day of ten 
hours. Plain spring buckles, without side studs, 
are produced in a similar way, but in this case the 
mould is more simple, there being no loose pieces, 
e, and, owing to this, the rate of production is 
much more rapid, the press turning out from 100 to 
120 pieces in’ten hours. 

In addition to the press now in use at the works 


now erecting another of still larger dimensions. 
This new press has a ram 2 Austrian feet (=24} in. 
English) in diameter, the cylinder being of cast 
iron with a thick steel liner. The general arrange- 
ment of the new press is similar to that of the one 
now in use, but severalimprovements have been made 
in details and the construction generally is more 
massive, so that the machine will be fit for exceed- 
ingly heavy work. Asin the old press the water 
will be supplied at a pressure of 3 tons per square 
inch, and we may mention that the supply pipes 
connecting the press with the pump, have been made 
by boring out solid Bessemer steel bars, none of the 
wrought-iron see obtainable of the required dia- 
meter, being found capable of satisfactorily with- 
standing the pressure. In 5 ing of the press at 
present in use, we mentioned that to avoid waste of 
power the water required to fill the cylinder after 
the ram had dropped by the force of gravity, was 
~— from an overhead tank, and only after the 
cylinder has been thus filled is water forced in by 
the a In the case of the new press an over- 
head tank could not conveniently be provided, but 
the difficulty has been got over b r. Haswell in 
the following way: Instead of allowing the water 
to escape freely from the cylinder of the press during 
the up-stroke, it is ockenged into a cast-iron 
vessel fitted with an escape valve loaded to a few 

unds’ pressure above the atmosphere, this pressure 

ing sufficient to overcome the head of water due 
to the difference of level of the press cylinder and 
the vessel to which the valve is fitted. When the 
press plunger falls by gravity, the pressure existing 
in the vessel just mentioned causes the water to flow 
back into the cylinder, filling the latter and placing 
it in the same condition as if it was fed from an 
overhead tank, The pumps also draw from the vessel 
of which we have been speaking, and provision is 
made for replacing any water lost by leakage. By 
the side of the new press a steam hammer suitable 
for the preliminary treatment of the blooms has 
been erected, and when the new plant is fairly at 
work the old press will be cauetel from its present 
position and, with another steam hammer, will be 
erected in the same shop, which will then contain 
the finest plant in existence for the production of 
complex forgings. We may mention, by-the-bye, 
that Mr. Haswell makes his steam hammer founda- 
tions of concrete, the anvil blocks resting directly 
on the concrete without the interposition of any 
timber. 

We have spoken at some length on Mr. Haswell’s 
system of hydraulic forging, and our apparent di- 
gression from the especial subject of the present 
article is we think justifiable, not only on account 
of the great intrinsic value of Mr. Haswell’s system ; 
but also on account of the important influence which 
the employment of that system has exercised upon 
the construction of the locomotives which it is now 
our ial object to describe, Thus had it not 
been for their easy prodxction by the process of 
hydraulic stamping, Mr. Haswell certainly would 
not have used wrought-iron axle boxes on his en- 
gines, neither would he probably have made his 
eccentrics of wrought iron and forged them in pairs, 
while !it is probable that numerous other details 
would have been maferially modified. Of the ad- 
mirable results which can be produced by the 
hydraulic forging process, the details of the engines 
exhibited afford sufficient evidence, while the cos 
number of examples of forgings of all classes which 
we have had an opportunity of examining at the 
works of the Austrian State Railway Company 
have convinced us of the certainty with which the 
results can be produced. 

Before leaving this part of our subject, we ma 
mention here an arrangement which Mr. Haswell 





has —— for enabling his presses to be worked 
with a boiler of moderate dimensions, Naturally 


of the State Railway ey Mr. Haswell is | again 
ar 


in an arrangement of this kind the demand for 
steam is very unequal ; and when a press is employed 
for drawing down steel ingots, there is especially a 
large demand during the time a bloom is belag 
treated. To meet this demand Mr. Haswell em. 
ploys a boiler of the locomotive type, but places 
above ita second barrel about 4 ft. in diameter, thig 
barrel being connected to the boiler proper by large 
vertical tubes. Before the cogging or drawing down 
of a steel ingot commences, the feed water ig 
—— up so that it not only fills the boiler proper. 
ut also a considerable portion of the upper toa 
but as soon as the press is set to work the feed ig 
shut off, and the water level is allowed to work down 
On an ingot being finished the water is pumped up 
in, and so on. The large quantity of heated 
water thus stored in the boiler at the commence- 
ment of a cogging operation, may be said to occupy 
the place of a flywheel in a rolling mill, acting as 
a reservoir of power, and tending to reduce the 
work to be done by the boiler to an average quan- 
tity. We have said that the boilers employed are 
of the locomotive type ; but they are provided with 
enormously long fireboxes, so as to obtain a large 
grate area for the efficient combustion of the brown 
coal which forms the ordinary fuel. In the case 
of the boiler which has been erected for working 
the new press, the firebox is probably about 9 ft, 
long, and the crown is corrugated transversely, the 
corrugations being about 1 ft. deep, and about 2 ft. 
apart from centre to centre, This form of crown 
has been adopted both for the purpose of obtaining 
efficient resistance to compression without the use 
of roof stays, and also to cause a kind of reverbera- 
tory action, and effect a thorough commingling of 
the combustible gases and air. The arrangement 
promises to give good results, 

We must now, before proceeding with our ac- 
count of the exhibited locomotives—and at the risk 
of being taxed with another digression—say a few 
words respecting a of manufacturing loco- 
motive wheels adopted by Mr. Haswell. The lead- 
ing feature of the system as at present conducted 











at the works of the Austrian State Railway Com- 





pany, consists in the bosses being formed by weld- 
ing up the inner ends of the spokes only, 





being welded on at the sides to make up the thick- 
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tinctive feature of Herr Engerth’s system. The 
total wheel base is 27 ft, 3} in. 








Fra. 9. 

The engine has cylinders 16, in. in diameter with 
1 ft. 10} in. stroke, and the guide bars—of which 
there is a pair for each cylinder situated above the 
level of the centre line of the latter—are round, 
and are embraced by glands carried by the cross- 
head, an arrangement which we cannot say we 
like. The steam pipes, it will be noticed, are 
led down outside the smokebox. The link motion 
is of the ordinary Stephenson type, and the 
engine is provided with screw reversing gear. 
The axle box guides for the coupled wheels are 
fitted with adjusting wedges. The boiler barrel 
is 4 ft. 3} in. in diameter inside the largest ring, and 
13 ft. 10} in. long between tube plates. The thick- 
ness of the barrel platesis 7, in. We may mention 
here that at the works of the State Railway Com- 

any all boiler — are bent hot, while all rivet 
Sales (except those in flanged plates) are punched, 
and the rivetting is done by hand, the longitudinal 
—and in some cases both longitudinal and trans- 
verse—seams being double rivetted. The engine 
now under notice, like most Austrian loco- 
motives, has a very large dome, and it will be 
noticed that the barrel is strengthened at the open- 
ing made in it by the plate being flanged inwards, 
as shown, an excellent mode of providing addi- 
tional strength at openings in boiler barrels which 
Mr. Haswell adopts in all engines made by him. 
The top of the dome as well as the mud collector 
under the barrel are stamped in the hydraulic forging 
press of which we have already spoken, the bottom 
of the mud collector, being, as will be seen, flanged 
inwards so as to form a kind of lip for holding the 
india-ruhber packing used in making the joint. 

The boiler contains 179 tubes, 27, in. in diameter 
outside and 13 ft. 10} in. long between tube plates, 
these tubes exposing an external surface of 1345 
square feet. The firebox surface is 87 square feet, 
the engine thus having a total heating surface of 
1432 square ft. The firegrate area is 18.8 square 
feet, and the boiler is worked at a pressure of nine 
atmospheres effective=132.3 lb. per square inch. 
The weight of the engine empty is 36} tons, and 
in working order 50.3 tons, this latter weight 
being distributed as follows: On leading wheels 
10.9 tons ; on driving wheels 13.15 tons; on third 
pair of wheels 9 tons; on fourth pair of wheels 
8.8 tons, and on trailing wheels 8.75 tons. An 
ordin screw brake is applied to the two hind 

irs of wheels, and the engine is also fitted with 

hatelier’s counterpressure arrangement. The 
total length of the engine over all is 38 ft. 5¢ in. 
while the maximum width is 9 ft. 7} in., and the 
height 15 ft. 24 in. Locomotives of the type of 
which we have been speaking have been in use on 
Austrian lines since 1856. 

The next engine of which we have to give par- 
ticulars is the ‘‘ Kaiser Franz Josef,” an eight- 
coupled outside cylinder engine, of which we give 
outline engravings on page 424. This engine is of 
a type introdu in 1867, and the particular loco- 
motive shown was constructed in 1870, since which 
time it has been running on the lines of the Austrian 
State Railway Company, by the traffic directors of 
which company it is exhibited. We may mention 
also that it was the 1000th locomotive turned out at 
the works of the company, and was constructed 
exclusively of Austrian materials, The engine has 





cylinders 18} in. in diameter with 247 in. stroke, and 


the piston rods are carried through the front 
oftalee covers, brass casings being provided to 
prevent an engineman from placing his foot upon 
the rod in getting up at the front of the engine. 
The valve gear is inside, and is of the stationary 
link type, the eccentric rods being bent to clear the 
second axle, as shown. The wheels—all coupled— 
are 3 ft. 10}, in. in diameter, and the total wheel 
base is 12 ft. 52in. The trailing axle, however, is 
allowed side play in the axle boxes, and the length 
of rigid wheel base is thus reduced to 9 ft. 2in. 
The hind length of each set of coupling rods is 
made with a long forked end, and is connected 
to the other lengths by two pins, as shown in 
the plan. Of the two pins, that next the drawing 
crank pin is fitted in the usual way, while the other 

ses through an elliptical hole, of which the 
onger diameter is vertical, the hind end of the rod 
being thus at liberty to play up and down through 
a limited range, while the long fork and the two 
pins keep it rigid laterally. The trailing crank 
pin is, of course, made longer than the width of the 
coupling rod bearing, so as to permit of the trailing 
axle moving ve without putting a strain on 
the coupling rods. This arrangement has for some 
time been in common use on Austrian railways, and 
it is found to answer well. 

The driving and trailing axle boxes of the engine 
under notice are connected by compensating beams, 
these beams being each made of two plates having 
the spring arranged between them, The leading 
springs are also connected at their front ends by a 
compensating beam which extends across the engine, 
connecting the spring on one side with that on the 
other. A central support is thus obtained at the 
leading end. The engine has inside frames formed 
of two thin plates with distance pieces between 
them, and the axle box guides are provided with 
adjusting wedges, these wedges being made narrow 
and being arranged between the two plates of the 
frame. Each wedge thus acts between a distance 
piece bolted between the frames and the adjoining 
axle box guide, an arrangement which is very neat 
and simple. 

The boiler is similar in construction to that of the 
engine last described, the barrel, however, being 
very large, the diameter inside the largest plate 
being 4{t. 7in. The thickness of plates is iin. 
The boiler contains 207 tubes, 2,,in. in diameter 
outside and 16 ft. 5,3, in. long between tube plates, 
these tubes giving an external heating surface of 
1836.3 square feet. The firebox heating surface is 
105.5 square feet; thus making the total heating 
surfage 1941.8 square feet. The firegrate area is 
21 square feet, and the boiler is worked at a pres- 
sure of 9 atmospheres effective, or 132.2 lb. per 
square inch. 

The engine is 31 ft. § in. long over buffers, 
by 9 ft. Jin. in width and 15 ft, 23 in, in height, and 
it weighs light 39 tons, and in working order 44.35 
tons, this latter weight being distributed as follows: 
On leading wheels 11.3 tons; on second wheels, 
10.8 tons; on driving wheels 11.15 tons; and on 
trailing wheels 11.1 tons, Both this and the engine 
last described have roomy footplates protected by 
neat cabs, and the “ Kaiser con Josef” is also 
provided with self-acting sand boxes having valves 
opened from the footplate. In the case of the 
‘* Austria” the sand boxes are fitted with screws 
which can be turned by the driver, the delivery of 
the sand taking place only when the screws are 
thus turned. 

The next locomotive on our list is a small tank 
engine constructed at the works of the Austrian 
State Railway Company fora line of three Austrian 
feet (3 ft. lyyin. English) gauge connected with 
the Reschitza Iron Works. Of this engine, which 
is named the ‘‘ Hungaria,” and which is exhibited in 
a pavilion situated between the Machinery Hall and 
the Industry Palace, we publish an outline engrav- 
ing on page 421 of the present number. From the 
views there given it will be seen that the engine 
has four coupled wheels, these wheels being 2 ft. 
4in. in diameter, and being placed at a distance 
apart of 4ft. 8in. from centre to centre. A special 
feature in the engine is the mode of guiding the 
axle boxes, the arrangement being one designed and 
patented by Mr. Haswell. According to this plan 
the two axle boxes of each axle are connec by 

lates attached to them and extending from one 

x to the other parallel to theaxle, Each of these 
plates carries at its centre a pin or stud which 
enters a block moving in guides fixed to cross-stays 
extending from frame to frame as shown in the 
plan. With this arrangement the axles are pre- 





vented from moving laterally by the guides fixed 
to cross-stays ; but at the same time they are left 
quite free to tilt (except so far as the tilting is re- 
strained by the action of the springs), the axle boxes 
being without flanges, and the ordinary axle box 
guides thus only serving to keep the axle boxes 
steady and to prevent motion in the direction of the 
length of the engine. The springs have a curved 
bearing on the axle boxes, and the spring links are 
made with spherical joints, so that the axle boxes 
are at all times left free to take a fair bearing on 
the axle journals. This mode of mounting the axle 
boxes possesses several very good points, it, amongst 
other things, greatly relieving the frames of twisting 
strains, andwe understand that in practice it answers 
admirably. We hope on a future occasion to illus- 
trate it more fully, and we shall then have some- 
thing more to say concerning its merits. 

The ‘* Hungaria” has outside cylinders 9,5, in, in 
diameter, with 12,7, in. stroke, and the link motion ig 
also outside, the gear being of the Allan, or straight 
link type. The excentric rods are of round section, 
as are also the connecting and coupling rods, the 
latter as well as the connecting rods being fitted 
with strap ends. The boiler is placed rather high, 
and the firebox extends but a comparatively short 
distance below the barrel, the object being to allow 
the firebox to extend out over the frames and thus 
to obtain readily the large firegrate area required 
for successfully burning the brown Austrian coal. 
At first sight engines with boilers thus raised appear 
rather topheavy; but Mr. Haswell justly argues 
that there is no more danger in carrying a boiler at 
this weight mounted on its own wheels, than there 
would be in conveying it on a wagon, and in practice 
no inconvenience is experienced, the engines running 
very steadily, a result no doubt due to a considerable 
extent to the arrangement of springs and axle box 
guides of which we have already spoken. 

The boiler of the engine under notice has a 
barrel 2 ft. 74 in. diameter inside the largest plate, 
and 6 ft. 43 in. long between tube plates. The 
barrel plates are 3} in, thick and the boiler is 
worked at a pressure of 10 atmospheres effective or 
147 lb, per square inch. The firebox, which is of 
copper, is constructed on a system introduced some 
years ago by Mr. Haswell, and which is not only 
being extensively used by him, but by other Con- 
tinental makers also. According to this plan the 
firebox is made with a semicircular crown, the 
plate forming the sides and crown of the box being 
corrugated as shown. The corrugations are about 
an inch deep and 6} in. wide from centre to centre. 
These corrugations together with the arched form 
of the crown render the box perfectly capable 
of resisting the external pressure without bein, 
strengthened by roof stays; but as an addition 
security a row of sling stays is placed along each 
side and coupled to the crown about midway between 
the sides and centreline. These stays are, however, 
left quite slack, and are only intended to come into 
use in the event of the crown becoming distorted 
by overheating. ‘The sides of the box are stayed as 
usual, except that the additional stiffness obtained 
by the use of the corrugations permits of the stays 
being placed at about 6} in. centres instead of 
about 4 in. centres as is usual, We may mention 
that all the firebox stays used by Mr. Haswell are 
of copper, and have a small hole right through them, 
this hole being either formed by drilling the stays 
or copper, drawn hollow—very thick copper tubes 
in fact—being used in making them. We may add 
that the corrugations in the firebox side and crown 
plates are formed by hand hammering, the edges of 
the plates being left flat to join the flanges of the 
front and back plates, and the firebox ring respec- 
tively. 

The boiler of the ‘‘ Hungaria” contains 54 tubes, 
2.3,in. in diameter outside, and 6 ft. 4jin. long 
between tube plates, these tubes thus exposing an 
external surface of 183 square feet. ‘The firebox 
surface is 24.4 square feet, thus making the total 
heating surface 217.4 square feet. The firegrate 
area is 7.5 square feet. ‘The water 1s carried in & 
kind of inverted saddle tank placed on the top of 
the frames and beneath the boiler, this tank holding 
198 gallons. ‘The coal bunker, which will contain 
about 6 cwt. of coal, is situated on’one side of the 
firebox, the corresponding space on the other side 
being left clear for the driver. ‘The footplate 18 

rotected by a neat cab, The weight of the engine 
fight is 9.05 tons, and in working order 11.5 = 
this weight being equally distributed between the 
two pairs of wheels. ‘The engine has wooden buffer 
beams and central buffers, and the total length over 
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puffer beams is 14 ft. 72in., while the maximum 
width is 6 ft. 43in., and the height 10 ft. }gin. The 
workmanship of this engine, as also of the other 
engines constructed at the works of the Austrian 
State Railway Company, is very good. 

The locomotive ‘* Stainz,” of which we give out- 
line engravings on page 424, is another @ngine 
constructed at the works of the Austrian State 
Railway Company on Mr. Haswell’s plan, this engine 
having six-coupled wheels 3ft. 6jin. in diameter, and 
a wheel base of 9ft. 44in, The cylinders are out- 
side and are 15, in. in diameter with 2 ft. OJ in. 
stroke, the piston rods being continued through 
the front covers. ‘The valve motion is also outside, 


arrangement. 


As in the ‘Stainz” the boiler is 
placed rather high, so that the firebox is kept clear 
above the frames, and this arrangement causes the 
axle boxes, springs, and running gear generally to 
be very easily accessible. 
is 3 ft. 8} in. in diameter and is made of plates 33 in. 
thick, the working pressure being very high, namely 
twelve atmospheres effective or 176}1b. per-square 
inch. The barrel is fitted with a large mud collector 
and steam worked blow-off cock similar to that 
already described when speaking of the ‘ Stainz.” 
The boiler contains 102 tubes, 24, in. in diameter 
and 7 ft. 10}in. long between tube plates, these tubes 


The barrel of the boiler 





and is of the Stephenson type, the eccentric rod 
being very long. The eccentrics are of wrough 


iron, the pair for each side being forged in one 
The axle boxes are guided as in the engine 

+ described, and the springs for the leading and 
central axles are connected by compensating beams, 


jece. 


as shown. Fs 
The boiler, like that of the ‘* Hungaria,” is con 


structed with a shallow firebox, and with the crown 
formed of an arched corrugated plate, the firebox 


being kept above the level of the frames, as shown 
soas to obtain a wide grate. 


nally. A special feature connected with 
kind, 


prolonged downwards and attached to a 


in the longitudinal section. 


the engine is running. 


from closing, this cock can be shut. 


necessity. 


The boiler of the ‘‘ Stainz” is worked at a pres- 
sure of ten atmospheres effective, or 147 1b. per 
he barrel, which is composed of 

yrin, plates, is 4 ft. 5in. in diameter inside the 
largest ring, and contains 183 tubes, 2,4 in. in 
diameter and 10 ft. 3pir. long between tube plates. 
These tubes expose an external heating surface of 
1030 square feet, making with 84 square feet of 
firebox surface, a total heating surface of 1114 square 


square inch, and t 


feet. The firegrate area is 21.5 square feet. 


The weight of the engine empty is 284 tons, and 
in working order 32.2 tons; 10.3 tons of this weight 
being on the leading wheels, 10.25 tons on the 


centre wheels, and 11.65 tons on the trailing wheels. 
The engines are provided with two sand boxes on 


each side, one delivering sand in front of the leading 


wheels, and the other in front of the trailing wheels, 
these sand boxes being fitted with the screw 
delivering apparatus, of which we have already 
spoken. The total length of the engine over buffers 
is 24ft, 102 in., the maximum width 9 ft. 6} in., 
and the height to top of chimney 14 ft. 83 in. 

The last engine of Mr. Haswell’s which we have 
to notice here is the ‘ Orient,” a locomotive 
specially designed by him for traversing sharp 
curves and doing heavy work ona line of-one metre 
(3ft. 3gin.) gauge. As will be seen by the outline 
engravings which we give on page 42] this engine 
has eight coupled wheels 2 ft. 43in. in diameter, 
the total wheel base being 7 ft. 10$in. The trail- 
ing axle, however, has an end play in the axle 
boxes of 1gin., and the rigid wheel base is thus 
reduced to the distance between the centres of 
the first and third axles, or 5ft. 3in. The axle 

xes are connected and guided in the same 
manner as those of the ‘‘ Hungaria” and “ Stainz” 
ilready described, and the springs of the first 
and second pairs of wheels and those of the 
third and fourth pairs are connected by compensat- 
ing beams, while a transverse compensating beam 
also provided beneath the ashpan to connect the 

d ends of the two trailing springs. 

e cylinders are outside, and are 13? in. in dia- 
meter with 127, in. stroke, while the valve motion 
also outside, and is of the Stephenson type. The 
‘gine is fitted with Chatelier’s counterpressure 


It will be noticed 
from the views we publish, that the boiler is sup- 

rted at the firebox end by links hinged to the 
rame, so that it is quite free to expand ge 
the 
boiler is the large mud collector with which it is 
rovided, this mud collector, being fitted with a 
blow-off cock or valve of a rather peculiar 
This blow-off cock consists of a valve 
operting inwards, the spindle of the valve being 
iston 
moving in a small steam cylinder placed, as shown, 
By simply admitting 
steam below this piston the blow-off valve is raised, 
and this operation can be readily performed when 
The pipe which conducts 
away the discharged water and mud is fitted with a 
cock, so that in the event of any sediment getting 
under the steam-worked valve, and preventing it 
‘This arrange- 
ment of blowing-off apparatus has been designed 
for use on a line where very bad water has to be 
used, and where very frequent blowing off is a 


s|feet. ‘The firebox casing is long, namely 5 ft. 12 in. 


thus 495.2 square feet, 
square feet. 


-|on the four pairs of wheels. 


, | 11 ft. 53 in. 


practical performance. 


the top of the tank. 


good, 








THE HOWARD BOILER EXPLOSION. 


himself was present. 
brought Mr. Kirkaldy and Mr. West, and Mr. J. 


Trade. At the opening of the court, Messrs, 
Martin and Shiels 


the 


their works—500 Ib. per square inch. 


confine the evidence simply to the weld. Messrs. 
Howard's representative said the question he meant 
to raise was weld or no weld, but that there were 
other things which he might introduce. The oppo- 
site side said that the adjournment took place upon 
one point, upon the weld, and they accepted the pro- 
osition that it should be cgnfined to that question. 
This was agreed to. 

The jury having received the impression that the 
engine had stopped during the’ night, the coroner 
asked for evidence on this point. A daily record, 
containing entries of all stoppages of the engine, 
was put in as evidence, and the engine-driver, 
James Carse, being called and sworn, said, that he 
was in charge of the engine all the night before the 
accident, from six to six. 


gland; with that exception, the engine was work- 
ing all night. He left the boiler all right when he 
went off duty. 
Mr. Howard was called, and in answer to questions, stated 
that he had been a long time experimenting on this matter ; 
had been over seven years solving the problem ‘how steain 
may be safely generated ; had sold 600 or 700 of those boilers. 
From his knowledge, there is sure evidence, on the exami- 
nation of the ring and the tube with the glass, that the tube 
has been welded; he is led to this conclusion by observing 
that on the tube the crystals are perfectly clear and distinct 
in fact, there is nothing to hold the ring in place but this. 
He gave orders for tubes to be welded up in the presence of 
Mr. M‘Connel and Mr. Pinchbeck. That tube was tested 
to 900 lb. pressure on the square inch, and it was then 
opened in his presence. After it was tested to 900 lb. pres- 
sure, it was removed to a smith’s forge, and heated and cut 
by the smith, and the plate hammered back, and it tore off 
e ring just as that. erystals in the tube at the mill 
are not so distinct as this, but there is the same appearance, 





exposing an external heating surfaceof 430.6 square 


t|and the firebox surface is thus large, being equal 
to 64.6 square feet, and the total heating surface is 
The firegrate area is 15 


The total weight of the engine light, is 18 tons, 
and in working order 20 tons, distributed equally 
The total length of 
the engine over buffers is 20 ft. 3gin., the maximum 
width 7 ft. 5? in. and the height to top of chimney 
There can be no doubt that in the 
‘‘ Orient” Mr, Haswell has produced a very power- 
ful engine with a moderate weight, and we hope at 
some future time to be able to say something of its 
The “ Orient” is shown in 
the Machinery Hall, accompanied by a four-wheeled 
tender of a simple type, the fuel being carried on 
The tender tank, like the tank 
of the ‘‘ Austria” already described, is fitted with a 
gauge glass for showing the level of the water, this 
glass being suitably protected. As we have already 
remarked the workmanship of all Mr. Haswell’s 
engines is excellent, and the painting is particularly 


THE adjourned inquest upon the bodies of the 
men killed by the boiler explosion at the Thames 
Tunnel Rice Mills, was held on Saturday morn- 
ing, and was attended by a large number of 
practical men, who were interested in the questions 
to be raised. Messrs. Howard had brought Mr. 
M‘Connel and Mr, Pinchbeck, and Mr. Howard 
Messrs. Martin and Shiels 


Macfarlane Gray was there from the Board of 


anded in a guarantee they had 
with the boiler from Messrs. Howard, specifying 
ressure at which it might be worked— 
150 lb. per square inch—and the pressure to which 
they had proved it with cold water before leaving 
The coroner 
said that in order to save time, he thought they 
should dismiss from their mind all questions of 
pressure of the gauge and of the safety valve, and 


The engine stopped half, 
an hour at 12 o’clock to pack the high-pressure; 


but not to the same extent as this. Another piece of tube 
produced, treated in the same way, part broken hot, and 
the rest broken cold. That has the same appearance with 
regard to colour, but the crystals are more interrupted ; 
that piece was broken off by main force; Mr. M‘Connel 
saw it done. When asked how he accounted for the tube 
blowing out, he said he would rather leave that to others. 
He added: We have had sections damaged in all sorts of. 
ways upon railways. Asked how he.ascertained whether a 
proper weld had taken place. He tested them to 400 lb. per 
square inch water pressure. . 
Mr. M‘Connel was then called, he described the process 
of fixing =e Fee oh A nenans wees furnace is —et = the 
urest coke, tube is slightly. round the 
oa the fing is put in tight and the tube Saccagineed close 
round the ring ; it is all put into the furnace and brought to 
a welding heat and very quickly welded together. A screw 
»|comb with six cutters, was put im motion, and it has 
about in. of taper, so that in order to stand this enormous 
twist or torsion the most perfect ,weld would be necessary 
between the ring ‘and the tube; were it not so welded it 
would certainly twist, because this twisting takes place on 
both ends at once, and the further it goes the torsion becomes 
the greater. The only possible way it has happened, it 
seems to me, that either in loading or in unloading that tube 
in the wagon, or from the wagon, it may have received a 
blow of sufficient severity to have slighted started the weld, 
perhaps not so much as an inch, but just sufficient to have 
started it. In process of the boiler working ‘there is always 
a slight tremor, and that tremor going on continuously 
while the boiler is at work, will y increase until it 
arrive at such a point that the portion of the ring which 
adhered to the tube was not sufficiently strong to resist the 
ressure, then when it came to that point the result is the 
orcing away of the tube from the ring. It has been a 
gradual process, in my Mage rong increasing. 1 would 
have no objection to work a similar boiler. 1 may ray that 
ever since | have seen this boiler I have thought it was one 
of the strongest boilers for high-pressure steam. It possesses 
a margin of strength above its working pressure, which 
makes it a very strong boiler. 


We pass over Mr. M‘Connel’s evidence relating 
to Lowmoor iron, the possibility of the tube having 
been for some; time leaky, and the effects of ex- 
pansion, to his evidence on the weld. 


I have never seen a weld parted like this before. This isa 
new description of weld. I never saw a cleaner weld of this 
description before. Other evidence of a similar nature was 
given in answer to questions by the jury. 

Mr. Pinchbeck was called, and in general corroborated the 
previous witnesses. 

Mr. David Kirkaldy was then called. I examined the 
tube that had blown out and the ring. This is the first in- 
stance of a tube that has been welded that has come under 
my notice. I have tested hundreds of chain links ; the appear- 
ance of this is distinctly different from yg! I have be- 
lieved to constitute a weld. (Pointing). This is what I have 
supposed to be a weld. There is no appearance of anything 
like this, but the appearance all;the way round is quite smooth 

not the slightest degree of roughness, and I certain] would 
come to the conclusion that it has never been welded. I 
suggested that one of the other tubes should be sent to my 
works for the purpose of testing. The following is my report : 


Tames Toxygx Ricz M Messrs. Martin, Suiz1s, 
anv Co. 
In reference to the exploded boiler at the above mills, I 


to report : 
irstly. That I carefully examined, on yesterday after- 
noon, the tube which had blown out of its position and 
the ring to which it had been attached. 

Secondly. That [| am confident, from the smooth appear- 
ance of both tube and ring, that they had never been welded 
together at any part throughout the whole circumference. 
hirdly, That I suggested that the corresponding tube in 
the — or same tier should be taken out and sent to my 
works. 


Fourthly. That I received this afternoon the tube, with its 
connexions, and having made the requisite arrangements, it 
was placed in my patent testing machine. 
Fifthly. That the cast-iron socket which was screwed into 
the ring, corresponding with the one blown out, broke in the 
screwed part when the stress or strain had reached 52,486 lb., 
or 23.43 tons, leaving the ring at each end of the tube appa- 
rRicthly. Chet this experiment that the rings i 

1x . a! roves 6 rings in 
this iastenes had been efficiently attached to the tube, which 
could not have been the case with the one blown out. 

igned, Davip Kirxkaupy. 

The Grove, Southwark-street, 5.E., June 6, 1873. 
“We had the whole evidence reported specially for 
SENGINEERING, but we find it occupies too much room, 
The otfiér witnesses called, were Mr. West, an en- 
gineer;“niid Mr. J. Macfarlane Gray, from the Board 
of ‘Tradé.""Mr, Gray stated that the test of even 
900 Ib. per ~ } inch was not decisive as to 
whether the’ Weld was perfect or partial. 
The verdict was “+ Accidental death from scalding 
caused by the explosign of the boiler on the premises 
of Martin, Shiels, ‘and'Co, The jury would desire 
to record it as théir opinion that although the 
Messrs. Howard appear to have taken great care 
and precaution in the manufacture of the boiler 
tubes, they are of opinion that the evidence dis- 
closes a weakness in construction to which they 
would especially call their attention,” .. 
We think the verdict very creditable to; the jury ; 
is is in. our opinion perfectly in aobtedaany’ iis e 
evidence. 
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PLATE BENDING ROLLS AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE CHEMNITZER WERKZEUG-MASCHINEN FABRIK (FORMERLY J. ZIMMERMANN), CHEMNITZ. 
















Tne accompanying illustration represents a plate-bending 
machine exhibited at Vienna by the Chemnitzer Werkzeug- 
maschinen Fabrik (formerly J. Zimmermann), Chemnitz. 
The rolls are 2.25 metres (88.58 in.) in length, and 250mm. 
(9.84 in.) in diameter. The pulleys are arranged so as to 
drive, through double gear, both backwards and forwards. 
There is a very neat arrangement for raising and lowering 
the top roller. A handwheel at one end of the machine 
communicates motion through a pair of bevel wheels to a 
horizontal spindle traversing the whole length of the rolls. 
This spindle has two worms on it which gives motion to 
worm wheels (one of which is seen in the end view) on the 
outside of two columns lying right underneath the end 
gudgeons of the roller. The rotation of these worm wheels 
raises the roller (which is shown in the engraving in its 
lowest possible position) by means of internal screws. The 
machine is simply and strongly constructed, and its work- 
manship is first class; it is intended to bend plates up to 
} in. in thickness. 








fusur 
with a screw valve, the sewage is forced into the tubs. The 
machine, as will be seen from the illustrations, is mounted on 
a wooden platform carried on two pairs of wheels and mounted 
on springs, and is arranged for being worked by manual 
power. In our engravings, E is the air pump, A is the 
safety vessel for preventing any liquid from entering the air 
pump, and B is a small furnace ugh which the air and 
gases exhausted by the air pump are passed before escaping 
into the atmosphere. The air pump, E, which works with- 
out dead space is connected with the safety vessel, A, b 
means of the pipe C, whilst the vessel A, which, as we sai 
prevents the fluid sewage from passing from the tubs into 
the air pump, is provided at the top witha flange to which is 
fastened the suction pipe for the tubs. The air-discharging 
Pipe D, is connected to the furnace, B,as shown. - 

ith the apparatus we have described a vessel of 2 cubic 
metres’ contents can be filled, as stated by the manufacturer, 
within five minutes bytwo men. The machine with carriage 
complete weighs about 12 cwt. 





























TASMANIAN MAIN LINE RAILWAY. 














VIENNA EXHIBITION: ATR PUMP FOR RAISING SEWAGE. 
CONSTRUCTED BY MR. ERNST HAHN, ENGINEER, STUTTGART. 
r Fic.t. : 


Tx construction of the Main Line Railway is now progress- 
ing very satisfactorily, a thousand men being at work. The 
following detailed information will give a complete know- 
ledge of the progress of the works. e total length of the 
line formed (or graded) to the 13th of April, exceeds 73 miles, 
of which more than two miles are graded in the neighbour- 
hood of Hobart Town, and 34 miles near Evandale. Nearly 
a mile of line has been formed at Native Corners, near Rich- 
mond, and upwards of a mile in the neighbourhood of Ross. 
The tunnel at the flat-topped hill has been commenced at its 
approaches, and the four shafts, by which it is intended to 
work it, are already nearl corel’ down to their full depth 
through solid sandstone rock of a hard and durable character. 
No trouble from water has been experienced in sinking these 
shafts, and the driving of a heading to connect them will at 
once be commenced. The contractors have erected a port- 
able engine, and all necessary machinery for this work, and 
carted up earth wagons and rails all the way from Hobart 
Town. The large encampment now formed near the upper 
mouth of the tunnel quite enlivens this formerly solitary 
forest, in which the trees are very thickly grown, and of 
huge dimensions. In a short time, more than 1U0 men will be 
located in this lonely spot. The lowering of Macquarie-street, 
to allow of the passage of the rails across it, has been partially 
completed. Gangs of men are at work in the private grounds 
of Government House, and the gardens of the Royal Society, 
where the bank across the sea in front of the Esplanade is 
rapidly closing. The foundations for the viaduct across the 
Risdon-road are all complete, and the material for the super- 
structure delivered. The line has been fenced in from the 
Botanical Gardens to New Town, and a quantity of sleepers 
may be observed lying along its side, therefore the laying 
of the rails over a considerable distance could at once be pro- 
ceeded with, if necessary. Many culverts of solid masonry 
have been put in at various — and in — along 
the main road to Bridgewater the railway works may be ob- 
served at several points. A commencement has been made 
of the pile driving at Bridgewater with steam machinery, 
and there ap’ to bea large quantity of the timber re- 
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Mr. Exwst Hans, engineer of Stuttgart, exhibits at 
Vienna a transportable air Ly aes the emptying of the 
oe eee = are still uso in many of the Con 


1 p, of which we give illus- 
trations above, is one 





sewage pum: 
of those adopted by the authorities of | nexion with the open cesspool by a flexible pipe 


quired for this bridge alongside the causeway. Soon alts 
leaving Bridgewater the railway diverges from the = 
road, and will not approach it again till near the Halfway 
House at Antill Ponda On both sides of Ross large Lact 
of navvies may be observed at work on the line, which 18 
here on the east side of the main road. sneett 

On the whole there are about 1000 men engaged directly 
on the railway, but besides these a large number must re 
employed by Messrs. Chesterman and Hay, and other su 
contractors for timber, sleepers, fencing, quarrying, —_- 
and setting stone, and in the innumerable other evocats 
that the construction of a railway calls into activity. 
expenditure of such a large sum of money 45 this progress 
involves can have no inconsiderable effect on the commer to _ 
business of this country, and is calculated to arouse it as 
extent from the lethargic state into which we fear 
falling.—Hobart Town Mercury. 
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Tu Neva Brrpex.—The competition for bridge designs 
(Neva Bridge) at St. Petersburg is decided. The comme ard 
sion have awarded the first premium, 6000 roubles, saat) 
minster” (supposed to be Mr. Page, architect an is 
Second ium, 3000 roubles, to R. M. Ordish, ian). 
Ende. ird premium, 1500 roubles, to “ B. 8” (a Busse 
Eighteen designs were sent in. 
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the city’of Stuttgart; the modus operandi consists in pump- 
ing, by means of this machine, the air out of the wooden 
tubs or vessels in which the sewage has to be removed from 
the different houses; and the tubs being brought in con- 

provided 
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wagons and trucks, of Quedlinburg, Harz, exhibits at Vienna 
tome of his tip 
wrought-iron spoked wheels. These wheels are cast in chills 
of a mixture of tough grey charcoal iron and white fine- 
stained charcoal steely iron. The tip wagons are represented 


the bottom of ‘plates j; in. thick, and the whole body is 
carried upon a wooden underframe, and turns @ueegh on 
angle of about 35 deg. round the joint, a, fastened both to 
the body and the 
truck is tipped is fastened by means of the round bar, b, with 
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TIP WAGON AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MR. RUDOLPH LEDER, ENGINEER, QUEDLINBURG, HARZ. 
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Fig. 4. 





Mr. Rupotrn Leper, engineer and builder of railway 


wagons and several cast-iron disc and 


in the annexed illustrations, of which F igs. 1 and 2 show a side 
coal truck of 5 hectolitres contents (17.65 cubic feet). The 
es of the body are made of wrought-iron plates } in. thick, 


frame. The side flap that opens when the 


the catches, ec, and the levers dd. The axles are fixed 
the wooden frame and the wheels run loose on them. 
A universal tipping truck of between 5 and 6 hectolitres 


whilst the side surfaces, 1 
in case the trucks are | 


until desi 
the fulcrum of which serves also as connexion 
two plates, is lifted, and the small projecting piece, 
lever is taken off the notch in the lower plate in whi 
been fixed. Such notch is provided at each side of the 


frame is made of cast iron and consists of the two plates, aa, 
the lower one of which is provided with four brackets for 
the axle bearings, the axles‘ bein; 
wrought-iron ‘straps and cottars. 
touch each other at the middle only where they have the one 
a turned boss, and the other a correspondingly turned socket, 
in. in width, take a bearing only 
ed on one side more than on the 
other. The two brackets, bb, are rivetted to the body in 
such a — that they form — ty  aryeon, ¢ ¢, of -the 
wu late, a, one joint, round whi e is ti 
The srall i : 


fastened by means of 
e two plates of the frame 


is tipped. 


catch, d, prevents the tipping of the truck 
the latter has to be turned, the lever, e, 


tween the 
of the 
it had 


(17.65—21.18 eubic feet), ca: ity is re ipped 

. i presented by Figs. 3 | plate, so that the body can be turned and ti in 

_e The body is oot) of wrought-iron plates Ay thick Fther of four directions. For the better ing of the 
the sides, and A, in. thick for the bottom; the under- | truck the body is provided with the handrail h. Fig. 5, no 











example of which is exhibited at Vienna, represents a sack 
truck with wooden platform and wooden underframe; the 
—— ae emery ep oy ee eyo me 
trucks. general arrangement of this truck is easily un- 
derstood from the engraving. 





Fia. 6. P 

The wheels of all the trucks run loose on their axles, and 

are provided with caps, 6, screwed on and tightened by a 

leather disc, as shown in Fig. 6; these mee serve for the 

reception, accumulation, and — supp 4 of the grease, 
and prevent at the same time the running off of the latter. 





CANALS IN INDIA. 
To Tue EpiTor oF ENGINEERING. 

Srz,—If = refer to General Strachey’s evidence before 
the Indian Finance Committee, you will see that the sums 
set down as capital cost of the Indian canal are mere guesses, no 
regular — account having been kept. The following 
are the defects under Government management: Ist. All the 
disagreeable facts are suppressed; 2nd. A regular de 
mental fixed system is introduced, perpetuating errors and pro- 
hibiting improvements. As examples of the above, I would 
mention that none of the canals here are ever ed, nor, 
though the beds are invariably in silt, is anything ever done 
to protect the bed; the results of which are that in the upper 
parts of a canal scouring out goes on excessively; in the 
smaller distributing channels this silt is again deposited, and 
has to be dug out every year; huge banks 20 ft. high may be 
seen wee hee small c el. 

Along ti estern and Eastern Jumna Canals, which do 
not run on the ridge of the country, thousands of acres of 
land are waterlogged, are perfect nests of fever, are 
useless for any animal except wild-fowl and geese ; 
which swarm in vast flocks. The town of Saharunpore, on 
the Eastern Jumna Canal, suffers much from canal leakage, 
and a large sum has been spent in cutting drains, but with- 
out much effect; the truth is unless the whole locality is 
closely tile drained, like a piece of wet bog, nothing will im- 
prove Saharunpore; the only real cure is to direct the canal 
With: sound & he di f h falling 

ith r to the duty of water, there is a great falli 

off this year. It ought to be borne in mind that wheat is or 
was the great canal crop. Wheat grows from October to 
March, both included ; during this period the days are only 
ten hours ong, and quite cold; at night heavy dew falls, 
and we gen y have a good fall of rain at Christmas, so 
that the loss by evaporation is small. This will account for 
the large duty per cubic foot per second. 

When the canals were opened no system of rotation was 
introduced ; all that was wanted was an immediate return. 
We are now weap eng Are this. The natives grow wheat 
— after year on same land, because it was near the 
éeder channel ; the produce became smaller every year, and 
now the average crop is only some 10 bushels per acre; and 
the native, knowing nothing about the virtues of bone-dust 
or cattle-feeding, loudly complains that the canal has ruined 
his land, and so it has. Neither the Government nor the 
native considered that the real test of farming was not how 
many acres you can plough and flood with canal water, but 
how to raise the greatest weight of wheat with a minimum 
expenditure of water and labour. Under the present system 
some 80,0000 cubic feet of water are used to raise 10 bushels 
of wheat. Is this management? Is it not obvious 
that, if we only sowed one-fourth the area, but put four 
times the manure now on to the smaller area, that we 
should get four times the present weight of wheat now got 
from one acre? At present it takes 8000 cubic feet of water 
to raise one bushel of wheat, whereas by rotation, liberal 
use of bone-dust, and manure, we should only need 2000 
cubic feet of water to raise one bushel of wheat. 

As the Doab contains some 20,000,000 acres, a 
regular rotation all over would take twenty years to come 
cow ihe see to the same field. At present we have ruined 
a considerable area of land by over-cropping with wheat 
and have frightened the natives from using canal water. t 
need hardly say that the charge for canal water is made by 
the acre, not by-the quantity of water used. : 

None of these code Fm: ly kept up, the locks 
on the Ganges Canal are constantly blowing up, and the falls 
are in the same unsafe state. The small channels are very badly 
maintained, great quantities of water escape, the accommoda- 
tion roads over thé canal and feeders are often impas- 
sable to a cart. If the canal was the property of a company, 
all this would be looked after by Government, and neatness 

on. There is an enormous supply of water power 
both on the Ganges and Eastern Jumna Canals, 99 per cent. 
of which is wasted. There are a few native ra nen te 
wheels, of the most primitive system. Government adver- 
tised this water power lately, but the terms were not such as 
to encourage tenants; the lease was to run by tonteae | 
years, the rent 10/. per horse power per year, and the tenant 
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had to find the land and put up all the buildings and sluices 

at his own cost. I need 'y say none has yet been let. 
There is said to be some 60,000 horse power unused. Some 
of the falls are in out-of-the-way places, but many are in 
convenient localities, either to work corn mills or cotton 
ies, and if any reasonable terms were asked tenants 

could doubtless be found. . 
The sluices are raised by a eapstam and chain; as some of 
these sluices are 16 ft. wide the ris unable to lift 
them, and the practice is to i 

the bridge till some twen 

The new sluices are 8 ft. 


clearing about 8 cent. If the 
i i ith scientific farming it 

might be 12 per cent. The is about to be altered 

—practically speaking-to be-remade; it has never been in 

working order since it was 6 

ours truly, 


An Ispux ExGinzer. 








THE EAST RIVER BRIDGE, NEW YORK, 
(Continued from page 381.) 
Towing the Caisson into Position. 

By May first, the levelling off of the site had proceeded 
far enough to bring the caisson down from Greenpoint, a 
distance of 5 miles. Advantage had been taken of the delay 
to put on two more timber courses and also to make a con- 
tract with the builders to finish the remaining ten additional 
courses of yellow pine. 

The eaisson was towed down by six tugboats, under charge 
of Captain Maginn. During the trip the air-pump was kept 
in operation and the air-chamber fully inflated, so that 
air rushed out under one corner. The t buoyancy 7 

sides prevented any tilting. This 

al,asin one part of the river there was 

but a foot of space between the bottom and the lower edge of 
the caisson. 

The trip was made in two stages, on account of the 
tides. On the second day the caisson was warped into place 
without any trouble, and i diately d by a row 
of piling in fgont, which served to support a track for stone 
cars. 

By the 20th of June the ten courses of timber were laid. 
They cross each other at right angles, with s of 4 to 6 in. 
between the sticks. At ev intersection the stick is 
fastened by a % in. drift bolt. whole mass is thus bound 
together into one unyielding platform. The amount of timber 
laid in five weeks amounted to over 100,000 cubic feet. The 
8 between aro filled in, with concrete, which serves to 
aba to the necessary weight, as well as to harden and pre- 
serve the timber. 

As tha courses were built up, the outer ends were age 
back, and covered with concrete, forming a mass 5 ft, in 
thickness, serving to protect it against worms. 

Additional sections of water-shafts and air-shafts were pvt 
on, and air communication established through the supply 


Pith air locks are 7 ft. high, and 6 ft. 6 in. diameter inside. 
The sides are of tin. boiler plate, and heads of cast iron; six 
bull’s-eyes light up the interior. To avoid the lengthening 
out of the air shaft, the locks are placed on top of the timber 
within water-tight compartments, which occupy the spaces of 
the well holes in the towers, and will keep out the water when 
the timber is submerged. 


Masonry. 

The masonry is laid by mears of three large derricks with 
horizontal booms, standing on the caisson itself, and 
gured from the land. They control all parts of the founda- 

n 





For the lower courses, the Kingston limestone was used, 
furnished by Noon and Madden. These stones have both 
beds cut, but the sides and builds left rough with vertical 
quarry joints. The beds are exceptionally wide. As the base 
of the masonry resting on the timber is very much larger than 
the section of masonry at the water level, it is considered 
that this class of work is equally as good, and certainly far 
cheaper than regular dimension stone. All the stone in a 
course are cut to a uniform rise. The latter varying from 2 ft. 
to 2 ft. 4 in. 

Above low water, grarite is used exclusively for face- 
stone. 

In connexion with the m , & large stone- has 
been established, 8 miles below bridge, provided with 
fourteen derricks for piling up stone, and double steam 
engines for unloading, yard has a capacity of 15,000 
yards, As the stones arrive from the quarries in sailing 
vessels or barges, they are unloaded and assorted in courses, 
and then reloaded u stone scows, of which seven have 
been built, and sent to the tower. The cutting is all done at 


the quarries, 
Work in the Air-Chamber. 
On the 100) of an, 1870, the air-chamber was first en- 
tered and explored. degrees, as the masonry was put on, 
and the caisson set’ inte: the Spovel eeciitnen eno in. 


creased. 
The removal of the temporary wooden compartment, as 
i poten Je ge ty ete 
door-ways through the main division frames was 


removing trap boulders 

an 

the edge, imbedded as 

ini often 100 cubic feet in mase, 
~ 1 enhanced moreover by 

had to contend with the rising of 


The | con 





the caisson at every high tide, and its resting on the ground 
again at low water. This required the inside work to be 
done at low tide, when the air-chamber was comparatively 
free from water. Some time, therefore, elapsed before the 
cutting edge was sufficiently imbedded in the hard ground 
to shut off direct communication with the water outside. 
Moreover, since the shape of the shoe is rounding, it allows 
ee eae pee water inside Degg: 
owest limit; this is ca any trifling agitation of t 
level of the water inside, which gives the escaping air a chance 
to establish an outgoing current before the of water in- 
side becomes great enough to overcome it. 

In proportion as weight was placed on top of the caisson, 
without any corresponding si: of the structure, the centre 
of gravity was raised and a condition of unstable equilibrium 
established. One end of the caisson would remain on the 

und, while the other alone would rise with the tide, the 
Perel of the water inside being, of course, governed by the 
4 edge of the chamber. 

his circumstance was attended by another phenomenon 

i ppearance. The rising of the end would not 
be ual, but amount suddenly to 6in. or more, The 
result is that for a few minutes the tension of the air inside 
exceeds the head of water inside, and a tremendous ocut- 
ward rush of air takes place under the shoe, carrying with it 
a huge column of water toa height of 60 ft. at times. 
This continues until the return wave inside the caisson 
checks it. Such blow-offs are not felt, to any extent, by the 
men oe beyond the warning noise and momentary draught 
creat 

The-magazine of force contained in 170,000 cubic feet 
of -- #0 large that the loss of a few hundred tons of it is 
a tri 


Excavation of Material. 

Three courses of masonry were sufficient to prevent any 
further rise from the effects of the tide. By this time the 
foree of men had been increased to over one hundred, and 
work could be carried on continuously. 

— the ageney dredging had arrive at a uni- 
form | of 18ft. below high ide, there had been aa 
boulders siakaoas to —— _ to be ft. ee - 

i removing an ucing the level to 
18 ft., before the excavating i was ready. In the 
pits under the water shafts were severa hago basiiors, below 
the inner water level, upon which the lower edge of the shafts 
pooner — ce source of ne anxiety, until 
remo ious process of chipping them to pieces 
with long steel bars. 

The material now became sufficiently exposed to enable us 
to arrive at the conclusion that it was of a very formidable 
nature, and could only be removed by slow, tedious, and 
persistent efforts. This had indeed been the expectation, from 
our previous experience in the dredging and blasting under 
water. But the work being under water, and therefore out 
of sight, did not impress us so much at the time, as now when 
we were face to face with it. 


Nature of Material. * 

In the two middle chambers of the caisson the ground 
was composed of trap boulders, large and small, packed to- 
gether so closely as to touch, the space between being filled 
by a natural concrete, composed of decomposed fragments 
of green serpentine rock. The boulders were coated with 
this natural cement, which adhered so strongly as to defy 
the action of steel wedges. A steel-pointed pick had no 
effect whatever. It was only by using; a steel-pointed crow- 
bar, and driving it in the crevices with heavy sledges, that 
any of this material could be piled up and removed. In 
chambers Nos.1 and 2 adjoining the Fulton Ferry slips 
the boulder were equally as large and as numerous, but 
the cementing material was clay and ery not so hard as 
the serpentine concrete. In chambers Nos. 5 and 6, however, 
this hard ridge rapidly fell away, giving place to several 
feet of mud, underlaid by a stratum of unctuous blue clay, 
and continuing soft in the north corner of No. 6 chamber, 
for a depth of 40ft., as had been indicated by previous 
soundings. 

It was evident, therefore, in order to have a uniform 
foundation over the entire area of the caisson, it would be 
necessary to 
tended to 45 ft. so as to have the timber entirely below the 
river bed. 

The area of the caisson, 17,000 square feet, is so la’ 
that no uniform stratum over the whole surface would 
likely to be found anywhere within this drift formation at 
any moderate depth below the water level. No better foun- 
dation could have been wished for than that found in chambers 
Nos. 3 and 4 provided it had extended all over. 

Nine-tenths of the boulders were trap, rted hither 
during the drift period from the Palisades of the Hudson. 
Owing to their hardness they had resisted the wear of time 
the longest. They occurred of all sizes, from 1 cubic foot up 
to 250. Boulders of quartz and gneiss rock occurred more 
rarely. Two large ers of red sandstone were also found. 
The softer varieties of rocks had all been worn down to 
pebbles. A collection made of the various specimens en- 
countered during the descent of the caisson presents a com- 
plete series of the rocks found for 100 railes to the north and 
north-east of Brooklyn. 


Lowering the Caisson. 

The adoption of a regular system for lowering the caisson 
uniformly was a matter of hs 5 experiment at the begin- 
ning. No amount of pressure could force the bearing sur- 
faces ra it — the ound without crushing ae cast- 
iron shoe at the cutti , or mashing the bearing frames. 
A tow days’ experiente demonstrated that foot On the 

, it became a matter of primary im: to dislodge 
all boulders in advance, before the shoe or the frames came 
toa ek ge them. 

All this had to be done under water, because there 
was usually the shoe a trench filled with water com- 
municating with the water outside, and this trench was con- 


down fully 40 ft., and this depth was ex- | * be 





nected with cross trenches under the frames, which in time 
supplied the lar ls around the water shafts. 
finding of these boulders in advance was a laborious 
disagreeable, never-ending task. Its performance fell en- 
tirely upon the engi me staff in the caisson, Colonel 
Paine and Mr. Collingwood, and the een | foremen, 
Messrs. Young and Clark. The perimeter of the shoe or 
cutting — measures about 640 ft., adding to this the five 
a 02 ft. each sae peer of 1050 
bearing surface, every inch o ich had to be carefully 
probed under water twice a day with a steel ing “bar, 
and the proper conclusions drawn as to the best means: 
moving the rocks, hard-pan, and other material found. 
shifting gang of labourers had to be informed anew n- 
ever their turn of work came on. Being under water, 
beside became a matter of and not of mere 
Moreover, a settling of the caisson of 6in. or 1 ft. would 
bring to light an entirely fresh crop of boulders in new posi- 
tions and very often half without and half within the eaisson. 
The shoe being of necessity ee ee it. was left for 
the frames to support so much of weight of the caisson 
as was not balanced by the air pressure. ow 
The first attempt in the operation of lowering was to 
small pillars of earth under the frames, about 3 ft. bs 
ig : 
were 


and from 6 to 8 ft. apart, the intervening earth bein 

away, and forming part of the trench. These pi 

to be then uniformly undermined, and the caisson 

in that manner. It was soon found that the pillars 

concealed the head of a large boulder, which required 

re removal. Again, the water would wash them 
own, and still oftener the labourers in adjacent chambers, 

not working in unison, would undermine them and destroy 

their effect. 

The plan next adopted worked very well, and was pursued 
to the end. It consisted in supporting the frames every 8 ft. 
on two wooden blocks, 12in. square and 2 ft. long, one above 
the other, with four stout oak wedges interposed between 
the blocks and bottom of the frame. A continuous trench, 
2 ft. deep and 4ft. wide, was thus maintained under the 
frames, giving ample working room for the removal of 
boulders. Whenever the shoe been cleared out for 6in. 
in advance, these wedges were then loosened with sledge 
hammers, one by one, and frame by frame, until the caisson 
slowly settled. Then, either new blocks were putin of a 
po size alongside, or, as was usually the case, they were 
allowed to crush. Very often a sudden descent of the caisson 
would crush half the bearing blocks, until brought up by the 
shoe. The operation was analogous to the spifting out of 
blocks and wedges during the launch of a ship. 

The bottoms of the frames were originally 2 ft. wide. This 
width was found too _ to allow of the easy removal of 
rocks from underneat They were, therefore, cut down to 
a width of 1ft. The lower ends of the frames were likewise 
cut loose from t! e side of the caisson, to allow more easy 
access to the point of junction. This reduction of bearing 
surface added materially to the risk in case of accidert. 

(fo be continued. 





REVERSING ROLLING MILLS. 
To tHe Eprtork or EnGIneeRine. 

Srr,—In your impression for last week, Mr. J. Head, in 
noticing my letter of May 20th, gives the speed of the mill 
at 25, and proceeds to correct my figures accordingly. __ 

But in doing so he falls into a slight error in estimating 
the maximum strain on springs. 

1.75 =velocity at centre of gyration. 

-0476=corresponding height. 

2879=foot pounds of energy. 


257° =8085 Ib.=3.6 tons maximum pressure on each 


spring arm, .356 being the deflection in feet for 
23 7.24.28 in.=.856 ft 


It therefore still ap to me that the springs are likely 
to be overstrained, so far as itis possible to prove it by a 

Nothing but an actual trial will show if this is fi a 
up to its work, and which I sincerely trust it prove i 


I have not omitted to notice the safety stops, but believe 
they would serve a more useful end if Ri | at such a dis- 
tance hy Apa the clutch piece that the springs could not 
possibly be overstrained. . 

Yours obediently, 


June 10, 1873. W. ScHonHEYDER. 





Tae DetawakE—A board of United States military engi- 
neers is to report upon the works required to improve 
navigation of the Delaware river and bay, and has com: 
menced its sittings in Philadelphia. The board is comp 
of Brigadier-General Woodruff, Major-General Wright, 
Major-General Newton, Colonel Kurtz, and acy = 
Colonel Craighill. All these officers are of more oF ond 
eminence in their profession. Major-General Bowles m3 
since 1866 been employed in improving the defences 0: — 
harbour and approaches of New York, and in clearing 
rocks the channel of the East River at Hell Gate. 

Crvm awp Mgcuantcat Exarexsrs’ Socrery.— The 
annual meeting of the above Society was held on Friday, 
the 6th inst., at the Board Room, 7, Westminster-ch 
The report showed that the Society had been 
canny out, the past 
members was still i g: 1 
passed to the president, Mr. C. W. Whitaker, and the other 
officers, and the following members were elected office bearers 
for session 1873-74 : i ; vice-presidents, 
G. W. Willcocks and W. F. Butler; of council, 
H. Brewster, J. A. Coombs, J. J. A. Flower, Cc. 

W. Meakin, E. Perrett, C. J. Samuda; 
i ndall and 


Sheel ; G! Cruickshank} 


accountant, J. 
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IMPERIAL CARRIAGE ON THE MOSCOW AND KOORSK RAILWAY, RUSSIA. 
(For Description, see following Page.) 


Sectional Plan 
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MOSCOW AND KOORSK RAILWAY 
IMPERIAL TRAIN. 

THE movements of great people, and of royalty 
in particular, have always been, and still are, of 
more or less interest to the world at large. History 
is replete with descriptions of the journeys of State 
and Church dignitaries in the olden times. . They 


were slow and tedious at the best, and strangely. 


contrast with the facilities railways have now 
iven us of moving about with rapidity and comfort 
fr place to place. 

Russia, notably among European nations, has of 
late years widely extended her railway system ; 
and in doing so has not lost sight of the attention 
due to the comforts of passengers, or failed to pro- 
vide for the imperial family, on most of the principal 
lines, a special train of carriages fitted with every 
convenience, 

We publish with this number a two-page en- 
graving showing a longitudinal section and side 
elevation of the carriage occupied by Her Majesty 
the Empress of Russia during her late journey 
from St. Petersburg to the Prussian frontier en roude 
for Naples. Plans of the carriage are also shown 
on pages 435 and 438. 

fore describing the carriage in detail it may 
be as well to remark that it formed, on the 
trip mentioned, one of a train of 14 carriages 
bdenging to the Moscow and Koorsk Railway 
Company ; and as this train has been much used 
in the service of the imperial family (chiefly 
between St. Petersburg and Odessa) during the 
past three years, and particularly during the last, 
when it e a total run of not less than 22,000 
English miles, a brief description of the same will 
not be considered out of place here. 

Taking, therefore, the vehicles of which the train 
consisted, in the order in which they were arranged, 
we have: 

Luggage van. 
Second-class carriage. 
First-class carriage. 
Imperial carriage. 
Minister's carriage. 
Saloon carriage. 
. Empress’s carriage. 
. Grand Duchess’s carriage. 
. Grand Duke’s carriage. 
. Dining saloon. 
. Kitchen car. 

2. Provision van. 

. Second-class carriage. 
Workshop and stores van. 

Of the foregoing the “first” and ‘‘ second” re- 
quire no notice here, the “ third,” a first-class 
carriage,‘ has special accommodation for sleeping. 
The seat backs being hinged on their upper edges, 
can be lifted into a horizontal position, where they 
are held by leather straps attached to the ceiling. 
By this means, out of a three-seated bench two 
persons get sleeping accommodation. It will be 
of course understood that there is thus an upper 
and lower tier of couches, and that, whereas, in the 
day-time the passengers sit with their backs to the 
engine or vice versd, at night they lie across the car. 
The ‘‘ fourth” carriage is set apart for members of 
the royal family. ‘The “fifth” is occupied by 
ministers or high functionaries of the State. It is 
very conveniently arranged, having five private 
— ents, each of which contains a long 
couch, washhand-stand, mirror, and writing 
table. Three out of the five compartments being 
larger than the rest, have in addition, an’ arm- 
chair and extra table. Further, each compart- 


1, 
2. 
8. 
4. 
5. 
6. 
7 
8. 
9. 


ment is supplied with a commode arranged under | 


one end of the couch. The furniture of this car- 
riage is of unpolished walnut covered with green 
Morocco leather, The walls are padded with horse- 
hair, and upholstered to match the furniture. The 
‘“‘ sixth,” a saloon carriage, being without compart- 
ments, with the exception of its two end lobbies, 
forms a fine drawing-room 26 ft. long and 9 ft. 2 in. 
wide. It is tastefully arranged, the furniture, of a 
pretty design, being of unpolished walnut and 
covered wih crimson satin darmask, The walls are 
padded with horsehair and covered with the same 
material, and the ceiling plaited in white moire- 
antique, All the internal metallic fixings and 
mountings are gold-plated. The “seventh” is the 
the subject of our illustration, and the “ eighth” and 
‘‘ninth” would require too much to be even 
briefly described here. The “tenth” is a dining 
saloon. It has a lobby at one end and a small 
buffet at the other, with the dining hall between the 
two. The latter is 22 ft. long and 9 ft. 4in. wide, 
and seats, at one long table down the centre (nine 
at either side), 18 persons comfortably. The next 





following and “eleventh” vehicle in the train is 
naturally the kitchen car, where all the culinary 
operations are carried on, and is, therefore, fitted 
with ample shelves, drawers, plate racks, and water 
tanks, and ‘supplied with a good cooking range. 
Next in order is the provision van, which gives 
ample room for storage. It is fitted with two large 
ice-boxes, and may be said to perform the office of 
tender to the kitchen car, The “thirteenth,” an 
ordinary second-class, and the “ fourteenth” and 
last, a magazine for stores and spare running gear. 
This car can also be used asa workshop if required, 
for which purpose it is supplied with a fitter’s 
bench and a good stock of tools. ‘Traversing lift- 
ing jacks are also carried for cases of emergency, 
and two pairs of carriage wheels for the same 
reason, All these precautions are considered 
necessary on account of the long through trips that 
are made (the distance from St. Petersburg to 
Odessa being 1440 English miles), and the indif- 
ferent condition of the track during the winter 
season, when the ballast and bed of the same be- 
come frost-bound and perfectly rigid. 

The whole of the cars thus briefly described are 
six-wheeled, and as they are arranged upon the 
American system, have a continuous through pas- 
sage. They are warmed upon Baron Von Derchau’s 
system, with steam, the supply of which in this case 
is given out by six boilers distributed through the 
train. Their united length is 558 ft. and total gross 
weight when empty 200 English tons. 

To return to the subject of our engraving. It 
will be seen by reference to theplan, page 435, that 
entrance is gained to the interior of the carriage 
through the end lobbies, A A, which communicate 
with a through passage, B, and that the main body 
of the carriage is divided into three compartments 
C, D, and E respectively. These we will proceed 
to describe, beginning with C. ‘This compart- 
ment has two doorways leading into the through 
passage, and a third one communicating with D. 
It is 11 ft. 1} in. in length and hasa clear width of 
6ft.6in. ‘The ceiling is lined with white silk glacé, 
and the walls are padded with horsehair and covered 
with crimson figured satin damask. The furniture 
consists of a couch, one arm-chair, two small chairs, 
amirror, and fixed writing table, all tastefully carved 
in unpolished walnut. ‘lhe table is covered with 
crimson velvet and the couch and chairs (the seats 
of which are well supported upon sofa springs and 
padded with horse hair) upholstered to match the 
walls. The window blinds are of red sill: trimmed 
with fringe and lined with white silk; the flov. is 
covered with Brussels carpet; the door handks 
are of white turned ivory, and the door plates ana 
metallic mountings all gold-plated. The longitu- 
dinal section shows the position of the windows, 
which have each two sashes, and are thus doubly 
glazed. In the same view is also seen the disposi- 
tion of the candelabra; they are constructed for 
burning stearine candles, and supplied with frosted 
globes which have a darkened side that can be 
turned round, so as to obscure the light when re- 
quired. 

Compartment D as already remarked, is approach- 
able from C ; it has no other entrance, and its end 
and purpose is to afford all the comforts of a sleep- 
ing apartment. If the space occupied by the water- 
closet be included, the length of the compartment 
is 13 ft. 6in. and the width of the same 6 ft. 6 in. 
The ceiling is lined with white silk rep, arranged in 
elaborate plaits or folds radiating from the centre 
of the compartment. The walls, asin the adjacent 
room, are well ded and covered with the same 
class of material but of a different colour, viz., blue, 
and the floor is covered with Brussels carpet. The 
arrangement of the furniture will be distinctly seen 
by reference to the sectional plan ; it consists of a 
sleeping couch, two chairs, toilet, and marble-topped 
washhand-stand, all of which are carved in the same 
style, made of the same wood as that already des- 
cribed in the saloon compartment, and upholstered 
to match the walls. The construction and arrange- 
ment, however, of the sleeping couch just referred 
to calls for special notice. It is formed of a wooden 
frame box, containing within it a spring mattress, 
— et pre: with another mattress of ded 

orsehai ied with a ow. assin 
under and fasten te this box 3... custhonmes 
silk bands, the ends of which, fore and aft of the 
bed, are carried upwards towards the ceiling, where, 
within a few inches of the same they envelope two 
hollow brass rods. These rods (which may be seen 
in the sectional plan) are suspended in an horizontal 
position by means of leather straps attached to suit- 
able fixtures bolted to the roof of the carriage. A 





silk ery! also passes under the bed and is carried 
over both brass rods. The sleeping couch is thus 
raised from the floor and becomes a swinging bed 
or hammock. To prevent any undue rocking or 
jolting against the partition wall it is as it were 
anchored with elastic fastenings to the floor and 


wall both. The two windows as seen in the longi- * 


tudinal section, door handles, door plates, metallic 
mountings, and candelabrum are of the same pat- 
tern and material as those already described in com- 

artment C. The water-closet shown in the plan 
is entered through the door, i, and has light ad- 
mitted through a small window glazed with frosted 
glass let into the partition wall next the washhand- 
8 


The third and last compartment, E, or attendants’ 
room, is entered from the through passage by the 
door K. Its length is 6 ft. Gin. and greatest width 
6 ft. 6 in. It has one window in the centre, of the 
same size as in the compartments. An arm-chair, 
small table, and two seats ( a long and a short one) 
form the furniture, which corresponds with that 
already described ; but is, in common with the walls, 
upholstered with an inferior class of material, viz,, 
brown woollen rep. ‘The ceiling is lined with plain 
white silk and the floor covered with Brussels 
carpet. The door handles, door plates, &c., are pre- 
cisely the same as those already referred to. Further, 
this compartment is supplied with a bell attached to 
the partition wall; it is rung from C or D by the 
compression of either of two ornamented india- 
rubber bags filled with air, suspended from the walls 
of those compartments. These bags, communicating 
by means of small leaden pipes with another elastic 
air-bag within the bell apparatus, when compressed 
inflate the latter, which, by putting in motion suit- 
able mechanism, gives the required signal. 

The passage or corridor mentioned as forming the 
through communication is also elaborately finished, 
being lined throughout with drab figured silk, 
having its five windows curtained and floor through- 
out carpeted. 

The carriage is well ventilated by the vertical 
pipes passing through the roof, as seen in the longi- 
tudinal section, the openings to which are regulated 
by butterfly valves attached to the ceiling. The 
customary ventilators above the windows are also 
applied in the compartments and corridor both. 

or warming the carriage and maintaining an even 
temperature throughout, Baron Von Derschau’s 
system of steam heating is here adopted. 

For cooling the car during hot weather, it will be 
observed that a second iron roof is constructed, the 
idea being to allow or induce a cold stream of air 
to find its way between the two roofs when the train 
is in motion. 

The longitudinal section and sectional plan show, 
at the end of the carriage, the arrangements made 
for securing a covered water-tight communication 
with the adjoining carriage. It will be seen to con- 
sist of a leather ribbed casing fixed to a suitable 

rojection on the end of each car. The casing is 
Fined first with felt and then with blue satin. To 
warm this passage, and maintain the same heat as 
in the carriage itself, a cast-iron stove supplied with 
steam from the boiler of the next car, is fixed in the 
end lobby ; the arrangement is found to work well. 
The construction of the body of the carriage and 
also of the underframe does not, in its principal 
dimensions or otherwise, materially differ from the 
first-class carriage belonging to the same railway, 
and described by us on page 376 of our fourteenth 
volume. It is carried upon three pairs of Mansell’s 
wheels with steel axles and steel tyres, and the body 
springs are of polished steel throughout; the total 
weight is 15.72 tons. 

‘The carriage was built at the Kovroff Works of 
the Moscow, Nijni, and Novgorod Railway, but 
has been much improved, both in its internal fit- 
tings and running gear, by alterations made at the 
Moscow Works of the company to which it belongs. 


Inox Inpusrry 1x Russta.—The company ont for 
carrying on the extensive works of Mr. N. I. Porteelo’ aes 
Russia, is now fully organised, and take over the works = 
month. The works consist of the rail-rolling mills, with o 
Bessemer plant near to St. Petersburg, with large shops ail 
rail fastenings, &c., the puddling furnaces and rolling 
“ Arcadia” adjoining the Nicolai railway, and three establi 
ments in Finland with blast furnaces, rolling mills, saw mills, 
&e. The present moment not being favourable for 
shares, the founders of the company have arranged W! the 
banks in Moscow, whereby they obtain an advance on 
security of the property, until the financial crisis in ” 
which affects St. Petersburg, is past. The inventory © . 
works comes to about nee eee The capital is 
5,000,000 s.r. in shares, an . of debentures 
6 per cent. Mr. Porteeloff takes one-third in shares and 
one-third debentures, 
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STATIONARY ENGINES IN THE 
VIENNA EXHIBITION.—No. II. 


Messrs. ADLER and Panovsky (Paulshitte) exhibit 
a small engine with ordinary variable expansion 
gear. The Actien Gesellschaft der Holler’schen 
Carlshiitte, near Rendsburg, have a good double- 

jinder engine at work. The cylinders are 460 mm. 
(i8.11'") diameter and 840 mm. (33.07") stroke. 
The flywheel is placed in the centre between the 
two cranks.. There is no condenser, and the ex- 

sion valves are of the ordinary kind, adjustable 
by hand while the engine is at work. The bearing 
blocks are vertical and the brasses adjustable both 
ways. ‘The governor, which stands between the 
cylinders, regulates only the throttle valves, which 
have also a very neat ratchet arrangement, by which 
their position in reference to the governor can be 
adjusted by hand. The sides of the bedplate are of 
section. The engine is so constructed that either 
cylinder can be worked alone. 
“Almost the only stationary engine in the Exhi- 
bition which has link motion is exhibited by the 
Chemnitz Maschinen-bau Verein. It is 16 horse 
power nominal, non-condensing, and has no go- 
yernor. The bedplate, guides, &c., are arranged 
in the English fashion, and the crank is cast iron. 
The feed pump is worked in a neat way ; itis placed 
on one side of the engine near the shaft end of the 
bed plate, and its rod passes through an eye in the 
end of the crosshead, and is continued to the other 
end of the engine and guided alongside the cylinder. 
When it is desired to work the pump the eye on 
the crosshead is connected with it by a key, when 
the key is not in place the eye merely slides back- 
wards and forwards on the rod. Another Chemnitz 
firm, Hermann Ulbricht, exhibits a 12 horse power 
engine, with a similarly arranged feed pump. It 
has also a neat way of communicating the motion 
of the governor to the cross spindle. A number of 
rings are turned on the movable slide of the go- 
yernor, and these act like a rack on the teeth of a 
sector, which (in place of the usual lever) is. keyed 
on to the spindle. 

The Siichische Dampfschiff und Maschinen-bau 
Anstatt in Dresden have, among other machines, 
a small engine of about 12 horse power, with the 
expansion arranged in much the same way as in 
Decker’s engine already mentioned. The Ber- 
liner Union Actien Gesellschaft (late Webers) ex- 
hibit an engine with a ‘‘box” frame or bedplate, 
which, however, is arranged underneath the guides 
instead of alongside, like the Corliss frame. The 
piston rod head is guided on the lower side only, 
the guide surface being an arc of a circle, so 
that it can be bored- out in the lathe. Two 
strips bolted on to the arc, one on each side of 
the piston rod head, keep it (the latter) from 
shifting laterally. The main slide is worked direct 
without even a guide outside the valve chest, the 
expansion valve or valves are worked by an eccen- 
tric, but controlled by the governor through an 
ingenious apparatus of which a description would 
not be intelligible without the aid of drawings.* 
Messrs. Englerth and Ciimzer show a very heavy 
non-condensing engine, intended to work a rolling 
mill The bedplate is a flat cast-iron plate 
strengthened with vertical feathers at the sides, the 
guides are enormously strong, and arranged in the 
old fashion, the piston rod being fitted with a cross 
head, The flywheel, which is very large, is constructed 
seventeen pieces (1 boss, 8 arms, and a rim in 8 
segments) and bolted together. The valve rods 
have large cast-iron guiding heads, partly on account 
of the line of the valve spindles being much below 
the centre of the cylinder, which is arranged for 
by connecting the eccentric rods with the top of the 
guide heads, and the valve rods with the bottom. 
The expansion valve is adjustable by hand, there 

ing ho governor. In the Eastern Agricultural 
Hall the Chemnitzer Maschinen-bau Gesellschaft 
show, with the brewery plant which we have already 
Mustrated, an engine of 30 horse power, with a 
cylinder 470 mm. (18.50 in.) diameter x 850 mm. 
{33.46 in.) stroke, having a well-designed main 
one the German-English Company, of Hanover, 
Ae pt engines (one double cylinder) with solid 
of Bea crankshafts, and there are one or two others 

€ importance, 
e Austrian exhibits of en gines, as might be ex- 
ery are large. Although some engines have 
und their way into the hall which are both faulty 





os . . . . 
i © is among those which we hope shortly to 


describe in detail. 





in design, and bad in workmanship, (a circumstance 
by no means peculiar to the Austrian machinery), 
still the general standard in both respects is very 
good. The well-known engineer, G. Sigl, of Vienna, 
shows three engines. ‘The largest is a double 
cylinder machine, constructed to work at 75 lb. per 
square inch pressure, the cylinders having a diameter 
of 20 in. and a stroke of 3 ft. 4 in. (Austrian measure- 
ment). The bedplates (which are entirely separate) 
have nearly flat tops, recessed, of course, where 
necessary, for the connecting rod and discs. Cast- 
iron balance discs take the place of cranks, and a 
heavy flywheel with mortise teeth, which works 
two lines of shafting, is placed on the centre of the 
shaft. ‘The eccentrics for the main valves being 
placed furthest away from the bearing are made to 
work themselves through a weighshaft, while the 
expansion eccentrics work direct. The governor 
stands between the cylinders, and has a self-acting 
connexion with the expansion valve spindles in the 
same way as the little Sulzer engines described in 
a former part of this article. The air pumps are 
placed inside the condensers and worked direct from 
the piston rods. The condensers are fastened to 
the foundations entirely independent of the bed- 
plates, and without any connexion to them. The 
two smaller engines are non-condensing, 16in. by 
32in. and J2in. by 24in. respectively. Their 
general construction and arrangement are almost 
precisely similar to those of the larger engine, The 
First Joh: Liechtenstein’sche Maschinen Fabrik, 
&c., (Adamsthal, near Briinn) exhibit two engines, 
one a double cylinder engine combined with boiler, 
which will be duly noticed in its proper place, and 
one horizontal engine of 16 horse power. The 
main guide bars are of cast iron, and the ends 
arched over and keyed into bedplate, so that they 
cannot be easily adjusted. The expansion valve is of 
the ordinary variable kind, and the governor (a very 
complicated one, on Buss’s patent) works a separate 
equilibrium valve. The feed pump is worked from 
a sliding block in a slotted link, which receives its 
motion from a separate eccentric. The stroke of 
the pump is raised by altering the position of the 
sliding block, which can be done by means of a 
screw and handwheel. The feed pump is placed 
on a cast-iron foot, entirely independent of the rest 
of the engine. ‘The Simmering Maschinen und 
Wagen-bau Actien Gesellschaft (late H. D. Schmidt) 
exhibit a very fine double cylinder engine,. which 
they call 80 horse power. Its cylinders are 475 mm. 
(18.70 in.) diameterx950mm. (37.40in.) stroke, 
which would correspond to a total nominal horse 
power of about 60, according to our usual reckoning. 
Each bedplate has a cylinder front cast with it, which 
forms a hollow rectangular box under the guide, 
and separates into two in front. to allow the cranks 
to work. The bearing blocks are not cast in one 
piece with the bedplates; they have brasses ad- 
justable both ways. A high-speed governor stands 
 ereanaa the cylinders, but it actuates only a pai 

of throttle valves, one to each steam pipe. ‘The 
cut off can be varied by a very neat arrangement of 
bevel gear, but this is not under the control of the 
governor (the reason why does not appear), and can 
only be worked by hand. As in Sigl’s engine, the 
main eccentric is the one furthest away from the 
crank, but a very neat and simple contrivance is 
adopted in order to bring its motion to the centre 
line of the main valve spindle without having re- 
course to any system of levers. A short crosshead 
is connected at one end to the main valve spindle, 
and at the other to its eccentric rod, a foot, pro- 
jecting from the underside of this crosshead, is 
guided in the usual way; while the middle of the 
crosshead is cylindrical, and serves as a guide to 
the expansion valve rod, which works through it. 
The condensers and air pumps are placed below the 
level of the floor, the latter (of which there are 
two) receiving their motion from a countershaft 
worked by bevel gearing from the main shaft, The 
workmanship throughout this pair of engines seems 
very good, and their design is also excellent. The 
same company exhibit several other engines, which 
will be duly mentioned. A very small horizontal 
engine, without expansion, deserves mention, on 
account of the neatness of its design and the ex- 
cellence of its workmanship. F.-J. Miller, of 
Prague, exhibits a small double-cylinder engine of 
about 20 horse power, about which we need say 
nothing, and Messrs. Friedrich and Co., Vienna, 
show a small horizontal engine of anything but ex- 
cellent workmanship, which has an expansion valve 
(working on the back of the main slide) regulated 





by a governor which bears a most suspicious re- 


————=————_—X 
semblance to Hartnell and Guthrie’s, which has 
now been known in England for several years, and 
through the medium of ENGINEERING has also be- 
come familiar to engineers on the Continent, Herr 
Topham, Vienna, has an engine about which also it 
will be as well to say nothing, except that if less 
polishing had been attempted the defects of work- 
manship would have been less obvious. Herr 
Wannieck, whose Corliss engine we illustrated the 
other day, has a neat 6 horse power expansion en- 
gine, and there are a number of others which do 
not call for any mention. 

In the pavilion of the Maschinen-bau Actien 
Gesellschaft (formerly Danek and Co.) of Prague, 
are a number of horizontal engines, including an 
enormous pair of about 350 horse power nominal, 
with gear for a rolling mill, and two winding 
engines, which will be described further on. 
The same company also haye a very heavy 
engine with a cylinder 30 in. diameter x 4.0 ft. 
stroke intended to work a rolling mill. The guides, 
bedplate, and bearing blocks, are all extremely 
strong, the latter, along with the disc which takes 
the place of the crank, being so large that in order 
to obviate the difficulty of either setting the eccen- 
tric rods to an inconvenient extent, or making ve 
long ports, the eccentrics are placed on a sm 
countershaft which is fixed on a bracket on the top 
of the bedplate, and driven from the crankshaft by 
two equal spur-wheels. The grade of expansion is . 
unchangeable, except by moving the eccentrics ; the 
expansion valve works at an angle on the top of the 
main valve casing. There is no governor. The piston 
rod is produced behind, and works there in an 
additional guide, The company have also a very 
similar engine with cylinder 2] in. x 3 ft. 6 in., on the 
opposite side of their pavilion. This engine is fitted 
with a condenser, which is simply a vertical cast-iron 
cylinder standing above the air pump, the latter 
being worked by the piston rod as usual. The ex- 
pansion valve is adjustable by hand, but indepen- 
dent of the governor. The eccentrics are arranged 
in the same way as in the engine last described. In 
the Machinery Hall the company is just finishing 
the erection of a compound engine of about 50 
nominal horse power. The cylinders are 103 in, 
and 20} in. in diameter, and have a stroke of 28 in. 
The cranks are opposite each other, the high pressure 
crank being overhung, and the low pressure being 
a double throw crank, forged solid, ‘The cylinders 
are as close together as possible, and the valve 
‘faces are at right angles to each other, placed in the 
dip between the two cylinders. The main valve, 
which is a somewhat complicated casting, works on 
both these faces, and the expansion valye works 
on its back and is adjustable by hand in the usual 
way. 

The largest engine exhibited in the Russian sec- 
tion, which is the extreme east of the: Machinery 
Hall, is a horizontal engine made by G. A. Lessner, 
of St. Petersburg, in which whatis lacking in work- 
manship is made up by the high ornamental ebony 
and brass lagging of the cylinder. The te is 
made very much in the English fashion, forms 
a foot both for the cylinder and the condenser. For 
no apparent reason the valves are put on the oppo: 
site sides of the centre line of the engine to that 
on which the crankshaft lies... They: have, therefore, 
to receive their motion through weig! i 
across the engine underneath the guides, . 
governor isone of those extraordinary compounds 
of balls and levers in which some engineers de- 
light, and it controls the expansion valve by means 
of an apparatus which is at om ingenious, though 
a severe critic might object that the same p 
might be equally well attained with about sae half 
the number of parts. There is in the Russian section 
a very interesting series of exhibits from the Im- 
perial Technical School, Moscow. Among these 
two can be mentioned here, the first being a small 
engine made by some of the tp as while under- 
going their ordinary course of training. It hasa 
cylinder 8}in. diameter by 13in. stroke, and al- 
dieegie of course in finish it cannot be a 
with the machines made by the best English or 
German engineers, yet still the workmanship is 
very good, and reflects much credit on the young 
men, while its design also is neat and has evidently 
been carefully considered. The front cylinder cover 
is cast solid with the frame, which is well arran; 
in reference to the strains it has to resist, and a 
somewhat novel feature of it is that underneath 
each point from which oil or grease may be ex- 
ected sometimes to drop, is cast on the frame a 





ittle trough or channel, so that the floor on which 
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IMPERIAL CARRIAGE ON THE MOSCOW AND KOORSK RAILWAY, RUSSIA. 
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(For Description, see Page 436.) 
Sectional Plan 
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HINE AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. WAGNER AND CO., ENGINEERS, DORTMUND, WESTPHALIA. 


the machine stands may be easily kept clean. ‘The 
ports are placed so that tue level of the bottom 
of them coincides with the level of the bottom of 
the cylinder, an arrangement which must consider- 
ably facilitate the escape of water. The second 
thing is also a ‘school exercise,” in the shape of 
a model of an engine (the cylinder being about 
4in. by 6 in.) fitted with a very ingenious parallel 
motion. Several improvements in the design of 
this little machine at once suggest themselves— 
which more experience on the part of the students 
would have enabled them to correct—but the 
el motion by which the piston head is guided 

as certainly the merit of originality, and we hope 
to be able to place it before our readers shortly as 
a specimen of the results which flow from a prac- 
tical school of engineering, such as that at Moscow. 








MACHINE FOR PLANING THE ENDS OF 
RAILS. 


Our engraving represents a simple and strongly con- 
structed machine exhibited at Vienna by Wagner and Co., 
of Dortmund, Westphalia, for planing the ends of rails of any 
section. The end of therail is placed between jaws, as shown 
in the end view, which are removable at will, so that jaws to 
suit any shape of rail can be easily placed in the machine. It 
is held tightly and firmly in place by screwing down the 
end of the lever which crosses the upper jaw, but, at the 
same time, as this lever is weighted at its free end, a man 
can lift it without any trouble (when the screw is released) 
to let the rail be taken away. The cutting apparatus con- 
sists of four knives placed radially in a revolving disc fixed 
on the main mandril of the machine. Thecentre of this disc 
is somewhat higher than the upper face of the rail, so that 
the cutters can reach every part of it fairly, although, of 
course, not with equal velocities. A handwheel near the 





front of the machine (on the left-hand side of the — 
ing), gives motion to a countershaft which, by — “ 
spur gearing at its further end, can give separate — y 
an internal screw) forward motion to the mandril, and 80 
feed the tools up against their work. The acne 
driven by the pulleys, A, on a countershaft through “ 
intervention of spur gearing. The spurwheel, however, 
not fixed to the mandril itself, but on an exterior —~ 
which, when it revolves, causes the mandril to an : 
it, but is prevented from sharing the feed motion 0 os 
latter above described. By means of an anger oo 
sheath, working a ratchet wheel on the same shaft as w 
handwheel, the feed motion can be made a 
will, and the tools can also be withdrawn by a -acting 
motion. 

German FortiFications.—The German Parliament hes 


passed a law voting 12,000,000 thalers for the t 
Fad arming of Rhine and other German fortresses. 
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CRANE AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. APPLEBY BROTHERS, ENGINEERS, LONDON. 
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Tue great advantages derived from the use of steam 
portable cranes at previous exhibitions, induced the British 
and Austrian Commissioners to request Messrs. Appleby 
Brothers, of Southwark, to supply three cranes for service at 
Vienna. The cranes were to be of the same type as those 
which were formerly placed by the firm at the disposal of 
the British Commissions in Paris and London. They were 
accordingly sent to Vienna, and it is not too much to say 
that the advanced state of the British department is to a 
considerable extent attributable to the good service rendered 
by the first of these cranes, as referred to by us in a previous 
article upon the subject of the Vienna Exhibition. Owing 
to delays in transport, the cranes for the Austrian de- 





partment were not in operation until the early part of May 
t, but there was then, and for a long time subsequently, 
pleaty of work for them. The three cranes are for 3,5, and 
tons Tespectively, and are of the same general design, the 
erence being only in proportion. We illustrate, above, 
the largest of these cranes, in which, as in the others, the car- 
miage is cast in one piece, the horns being provided with bear- | 
ings for the travelling wheels. The central post is of wrought | 

ana and the top of the carriage is recessed for a spur wheel 
Fromm 4 on the column, and made fast or loose with it, and 
omy 18 @ raised roller path truly turned on the outer edge | 
of the recess. A base plate, fitted with three friction rollers, 
revolves on the central column, two of the rollers being placed 
ectly below the jib, and one at the back to take the 
Weight of the boiler and tank. The engines are carried on this | 
boile ie in a pair of A frames, the feedwater tank and the | 
em T being placed some distance from the centre of the | 
© post, and forming a counterbalance to the weight to be | 
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lifted. The boiler is vertical, and is fitted with two cross 
water tubes, which system, although not so economical as 
the multitubular as regards fuel, works out better in prac- 
tice, as cranes are so often fed with the worst kind 
of water. The work is done with a pair of direct- 
acting steam cylinders placed slightly on the incline, 
one outside each side frame, the crank pins being fitted 
into a pair of balanced disc plates. In addition to the 
ugual lifting and turning motions, each crane has a neat 
arrangement for travelling by steam and for altering 
the radius of jb by the same agency. The engine shaft be- 
tween the side frames carries a bevel wheel made fast or 
loose on the shaft by means of a toothed clutch, for driving 
an oblique worm shaft gearing into a tangent wheel on the 
derrick chain barrel for raising or lowering the jib, the worm 
wheel securely locking the jib in any position. A broad 
spur wheel is geared on the crankshaft, and works a narrow 
wheel below it on a weigh shaft, which has a small crank pin 
at each end equal ‘to the stroke of the slide valves. The 
narrow wheel can be moved by a hand lever laterally about 
4 in. on a spiral feather, thus reversing the valves for running 
the engines in either direction. This arrangement answers 
well, and is found to be more durable than a link motion. 
A pair of spur wheels are placed on the left side of the crank- 
shaft, and which gear into wheels on the countershaft below. 
One pair of these wheels are of equal, and the other of un- 
equal, diameters, and either pair can be made drivers by 
means of a double-toothed clutch. Provision is made for 
working the crane by hand if necessary through this shaft, 
which also carries a set of bevel wheels and double friction 
cones for driving the slewing and travelling motions. As 














this shaft has two speeds communicated to it from the oaine 
shaft, it will impart two speeds to the slewing and travelli 
motions, The motion from this set of wheels is transmi 
through a train of wheels to the spur wheel on the column, 
and which is twice the —_ of the pinions gearing into it. 
The pinions are placed at different heights, eo that the slew- 
ing pinion clears the pinion driving the travelling gear, 
and which is fixed. ‘To travel the crane the body is fixed 
to the carriage, and the wheel, revolving on the crane 
post, drives the travelling motion. The ion cones are 
operated by an eccentric lever, and can be thrown in 
contact while the engine is running, the jib being put in 
motion gradually without slack. On the cones being 
reversed they act as a brake, and arrest the motion 
of the jib. A pinion sliding on a feather in and out of gear, 
with a spur wheel on the barrel shaft, conveys the ng 
motion from the countershaft. This pinion is wi wn for 
lowering, and the descent of the load is controlled by a stra 
brake worked from a foot-lever, which is fitted with a paw 
and ratchet, so that the load can be left suspended at any 
point of its descent. As the slewing motion can be put into 
action through the cones whilst a load is being raised or 
lowered, a considerable saving of time is effected. It will be 
seen that the speeds of working are in direct relation to 
the loads; as many as 60 or 70 loads may be lifted and 
turned round in an hour with the quick , whilst heavier 
loads, which necessarily uire more time to manipulate, 
are dealt with at a correspondingly lower speed. The details of 
construction are well carried out in these cranes, which are 
well got up, without the superfluous finish too often given 
to machinery for exhibition, 
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FAIRLIE ENGINES. 
To tas Epiror or EnGginseRina. 

Srr,—Since my last letter, which a in your 
issue of the 7th of last March, I have received further con- 
firmation of the many advan resulting from the em- 

loyment of Fairlie engines, and these satisfactory results 
oy been obtained alike on broad as well as narrow gauge 
lines. 

This additional evidence I now submit for publication, 
providing you can conveniently ‘find space in your columns, 
as I am induced to believe it would be satisfactory to a large 
number of your readers to have reliable facts respecting the 
practical working of the Fairlie engines. Tomy knowledge 
thers are many anxiously watching the development of this 
system, those who have a sort of half belief in its usefulness, 
but not sufficiently strong to induce them to give it their 
support. There are others who desire to understand how 
these advant arise, but from want of time or other 
causes are unable to prove the matter satisfactorily to them- 
selves. Asa rule I find there are few who have the time or 
the patience to work out theproblem, and as it is less trouble 
to follow the beaten than to develop new ideas, which it 
is just possible may them todo wrong, they prefer to 
keep in the old track; do not object, however, to be con- 
vinced by actual facts resulting from experience, and, like the 
unbelieving disciple, must ly touch before they can 
believe that 2 and 2 are 4, notwithstanding that their intelli- 
gence may have told them that 4 is the multiple of 2. To each 
of these I crave their earnest consideration of the facts I here 
produce, and only ask for a fair and just consideration of 
them, in conjunction with those already published, to which I 
have efewved. 

To those who will not believe, under any circumstances, of 
course, it is not any use to appeal, as all the facts in the 
world will have no effect on them. 

The letters from which the following are extracted have 
only lately come to hand, and that you may be satisfied of 
their bond fides, I submit them herewith for your perusal. 

Extract from a letter dated Dunedin, New Zealand, Feb- 
ruary 19th, 1873, written by Mr. Richard Oliver, of Messrs. 
Proudfoot, Oliver, and Ulph, constructors and leaseholders of 
the Dunedin and Port Chalmers Railway, on which line 
only Fairlie engines are employed : 

** At last we are in fair working order, and our trains run 
five trips a day up and down. The engines are doing splen- 
didly, although we have treated them very roughly. You 
know we had nocontractor’s engine to ballast with, and the 
whole of that work fell on the “Josephine” and “ Rose,’ 
which had to bump their way over a very rough road. We 
have never had time to overhaul them, nor to do any clean- 
ing to speak of, until this week, when one of them is being 
overhauled a little. There is nothing, however, to do, ex- 
pe tighten a few of the joints, and clean out some of the 
tubes, which could not be got at without removing the blow- 
off pipe in the smokebox. A little alteration in this respect 
might be advantageous, as about 20 tubes are choked up, 
and not of any use, because they cannot be got at to 
cleaned without taking down the blow-off pipe. I mention 
these little things because I know that you want your engines 
to be perfect in little things, as they certainly are in great 
ones. I have no doubt that they are the best engines in the 
world. 

**We have not had an opportunity of testing their 
power yet, but intend to take an early day for the 
purpose. I came up from Port Chalmers a week ago with a 
train of sixteen wagons loaded with over 100 tons of goods, 
seven passenger cars well filled, and a brake van. You 
know our line is full of curves from beginning to end, some 
as small as 7) chains radius, and on a grade of 1 in 60 in 
several places. The engine made light of it. I will try her 
up to the limit of her power soon, and let you know the 
result.” 

Extract from a letter dated Toronto, Canada, April 12th, 
1873, written by Mr. Edmund Wragge, engineer-in-chief of 
the Toronto, Grey, and Bruce Railway, Canada. 

“ The accounts given me on my return, as to the perform- 
ance of the Fairlie engines, during the winter, have 
been all that we can desire, and the mechanical superinten- 
dent of the Toronto, Grey, and Bruce Railway tells me that 
these engines have cost less in repairs during the winter 
than any engine he has, and have done more work.” 

From Mr. George Laidlaw, president of the Credit Valley 
Railway, Canada, dated Toronto, 16th of April, 1873: 

*T am glad to be able to advise you that my action, con- 
sequent on my trip to Portmadoc, taken to introduce the 
* Fairlie’ engine on the Toronto, Grey, and Bruce, and 
Toronto and Nipissing Railways, has been more than justified 
by the result. Having been imported on my sole recom- 
mendation, I was nervous as to their success, which has been 
complete. 

* The locomotive superintendent of the Toronto and Nipis- 
sing Railway says he does not know how railway would 
have been kept open = _ almost unprecedentedly 
severe winter, had it not m for the great power of the 
Fairlie. 

“Iam so convinced of the effectiveness of your engines, 
that upon the Credit Valley Railway, which we are now 
building, we ‘tend to use Bairlie engines for the great 
volume of through traffic which will be carried over that 
railway. 

“The extension of the railway system of the Dominion 
depends altogether upon the cost of construction. Reduce 
that and we can finance proportionately. At 16,000 dols. per 
mile we have built, or are building, 300 miles that we could not 
have built at cost of 22,000 dols. per mile ; and these lines have 
promptly met, from earnings, the interest upon the borrowed 
capital and more. 

“IT send you a copy of the seal of the Lindsay Fenelon 
Falls and Ottawa Railway (now called the Victoria Railway), 
upon which is a Fairlie engine, which we mean to use on that 
line, of 8 ft. Gin. gauge for hauling timbers and other 
freight.” 





I send you herewith the copy of seal of the Lindsay 
Fenelon Falls and Ottawa River Railway received from Mr. 
Laidlaw, on which the Fairlie engine is placed. There cannot 


surely be better or more unbiassed evidence than this, the 


fact that from and after a continued and careful examination 
of the working of the Fairlie engines in Canada all through 
“an unprecedentedly severe winter,” that two railway com- 
panies of whom I had never before heard, should decide to 
adopt the system, and that one of these railways should make 
it an emblem on its shield, will, I think, be considered a most 


valuable testimonial in their favour; not one, be it re- | once 


membered, given from theories, or books or reports, but from 
actual working facts produced during a most severe and 


genes 


From Mr. John Roscoe, locomotive superintendent of the 
Patillos Railway, 2 ft. 6in. gauge, in the province of Tara- 
paca, Peru, dated Patillos, 14th March, 1873 : ‘ 

“T have received your letter inquiring as to the working 
of the Fairlie engines here. 

“T have taken 80 tons over our heaviest de, which is 


about 3} per cent. The average weight of each train is 


about 45 tons, which goes right up the bank without a stop. 
We generally use about 16 ewt. of Chile coal and 1200 
gallons of water for the trip, about 17 miles. The coals 
having been all picked for the use of the small steamer 
belonging to the company, I am now forced to use the 
refuse. 

“It is not necessary for me to parade what the engines 
here can do; they speak for themselves. There has scarcely 
been a fitter’s hands near them. The brasses have never 
been taken out.” 

Note.—The Patillos Railway is 2 ft. 6in. gauge, and the 
engines weigh 28 tons in regular working order. They have 
eight wheels, in sets of four wheels coupled together in each 
bogie; consequently all the wheels are drivers, as in all 
Fairlie double-boiler double-bogie engines. 

Colonel W. H. Greenwood, engineer-in-chief of the Denver 
and Rio Grande (3 ft. gauge) Railway, writing*from the cit 
of Mexico, under date of a 7, 1873 — place = Pu 
now visiting for the purpose of arranging preliminaries for 
osempendion the Ph me of the Donen line through 
Mexico, and which, when completed, will give a total length 
of 1700 miles of 3 ft. gauge railway, and to study the work- 
ing of the Fairlie engine on the very steep gradients of the 
=bons from Vera Cruz to Mexico, with reference to its 
applicability for working the Denver line), says with re- 
ference to his interview with the managers and other officials 
of the Mexican Railway : 

“They are very anxious to get the seven new engines 
which you are constructing for them. Mr. Braniff, as well 
as other of their men, tell me that the engines are doing 
their work finely, and that they have no trouble with the 
steam joints. I was glad to hear this, for I have alwa 
feared that the joints would leak, so as to be a serious ob- 
jection to the engines. The day I came up they had a heavy 
passenger train, with a Rogers (American) engine, 40 tons, 
with six drivers; and on the 3 per cent. grades they had to 
stop every now and then and get up steam. At the foot of 
the thirteen miles’ grade of 4 per cent., 211 ft. per mile (and 
one of the engineers who located the road told me there was 
one point where the grade was 44) they attached one of your 
engines to the train, and we then had no further delays. 

“ The engine made steam freely, and did not seem to labour 
at all.” 

The most satisfactory evidence I have yet obtained, re- 
—— these Fairlie engines, is that which emanates from 

Ir - Walton Evans, of New York. Mr. Evans, with 
a persistence worthy a better cause, had, as many of your 
readers know well, refused to acknowledge, or grant that 
there was any advantage in the Fairlie engine; a more de- 
termined opponent than this gentleman has been could not 
possibly be found; but, I am happy to say, and I have 
it on record, that he has at last perceived the many advan- 
me which belong to the principle from real bond fide re- 
sults of working, and now admits—and it is immensely to 
his credit that I am able to say it—that for working moun- 
tain lines with sharp curves, the Fairlie engines whip all 
others, in England, two to one. 

There are very few indeed who would, after writing and 
saying only half as much as Mr. Evans in stigmatising the 
Fairlie engine and the principles on which it is constructed, 
have the courage to admit they were in error; it clearly de- 
notes a true gentleman and a man of honour. I look upon 
this fact as being the highest compliment yet paid to the 
Fairlie engine, and its best testimonial. It is all very well 
when one is fighting a difficult case to feel that you are 
right, and that in the end your opponent will come to reason, 
and own his mistakes; such a feeling is véry pleasant in its 
way, and it, in very many instances, helps to sustain a man 
in his struggle; but I must own to its being a very different 
kind of pleasure to find that your opponent has given way, 





and acknowledged your claims; it leads to the belief that 
human nature is not so bad after all. Notwi ing the 
incessant labour and thought it has been to me for the past 
seven years to fight the good fight for cheap and efficient 
railways, I have now reason to be proud of the result which 
has followed my exertions, for thousands upon thousands of 
miles of railway are now working, or being constructed, that 
would not have ever been dreamed of had we not stuck to 
our guns with true British pluck. The Fairlie engine is the 
great fact of the day, as in every single instance those who 
in them immediately go in for more, and this is the 
f I offer \f its great superiority, which is beyond all 
loubt; but all this is no more than what you and your 
scientifie contemporaries have persistently urged from the 
beginning, and I freely admit that but for your and their 

able advocacy of my cause, I should never have succeeded, 

I am, Sir, your obedient servant, 
Roperr F. Fararre, 
Palace-chambers, Victoria-street, Westminster, 8.\., 
June 18, 1873. 





THE PEAT QUESTION. 
To rae Eprror or EnGirgrnine. 
S1r,—As the practical utilisation of peat is a subject which 
is at present occupying a vast amount of attention, and ag I 
have no doubt many of your readers, in common with my- 
self, are interested in the subject, perhaps you will allow me 
toask a few questions of one of your correspondents, who 
has given us, through the medium of your columns, much 
valuable information with regard to peat. I allude to Mr, 
Danchell, of the Horwich Peat Works. I have lately read a 
pamphlet by Mr. R. Richardson, of Edinburgh, on “ Peat as 
a Substitute for Coal.” At page 18 he quotes a from 
a ae which he had received from Mr. Danchal; it is as 
follows: “ The cost of ucing one ton o may be 
taken at an average ago about 2s. 6d., pe Reb bm 
price at which it may be sold 4s.” I am sure many of your 
readers, as well as myself, will feel greatly obliged to Mr. 
Danchell if he will explain how he produces, or proposes to 
produce, “dry peat” at this price. In his letter, which ap. 
peared in your issue of the 18th April, Mr. Danchell defines 
“ air-dried peat” as peat containing from 25 to 30 per cent. 
of water. ‘oes he mean that he can produce such ata 
cost of 2s. 6d. per ton? If he can do so, I think to him is due 
the credit of having solved the “peat question.” In the 
same letter Mr. Danehell concludes by telling us that “In 
England, Ireland, or Scotland, it is impossible for peat to 
compete with coal in the open market, with or without the 
aid of machinery. Converted into charcoal it has, however, 
much better prospects; and if you will kindly allow meI 
shall endeavour to convince you, and the rs of your 
esteemed journal, that it is so.” But surely, if he can pro- 
duce air-dried peat (which he admits is equal to 50 per cent, 
of coal) for 2s. Ba per ton, it is evident that it is possible, in 
certain localities, for peat to compete successfully with coal. 
Before making such a positive statement, I think it would 
have been well for Mr. Danchell to have made some inquiries 
as to the consumption of peat in Ireland ; had he done so, I 
think he would have discovered that there are many districts 
there in which peat competes with coal, and does so success 
fully, a since the late increase in the price of the 
latter. Now with regard to the conversion of peat into char- 
coal Mr. Danchell has not as yet given us any information 
on the subject, although he promised to do so. 
In your issue of the 30th of May there ap: a letter 
from Mr. Meadows, one of the gentlemen who formed the 
“Trish Peat Commission” which obtained so much valuable 
information. In this letter Mr. Meadows, comparing the 
values of ordinary with compressed turf, says, “ It is obvious 
that a comparison of this kind implies an equality of all con- 
ditions except that of density, and the writer believes that it 
is frequently to the want of this equality in the carrying out 
of comparative trials of peat, that difference in results are to 
be ascribed.” Mr. Meslous then proceeds to give the result 
of trials of ‘‘ ordinary turf upon a large scale upon different 
German railways” a3 showing 100 Ib. of good ordinary turf 
to be equivalent in heating power to from 531b. to 63 Ib. of 
good coal; he further adds, “this German turf had 25 per 
cent. of water, and seldom weighed more than about 16 lb. 
to the cubic foot ;” he then goes on to state that “in 1872, 
upon the occasion of the investigation of the question abroad 
by the Irish Peat Commission, the relative heating powers © 
ordinary turf and of compressed and dense turt,” ded 
from their lengthened and extended use for locomotive work 
upon the State railways of Bavaria to be as follows: 
1 cubic foot ordinary turf == 5000 gramm good ordinary turf. 
: » =5000 ,, compressed turf 
from Haspelmoor. 
But he has previously told us that a cubic foot of — 
turf weighs 16 Ib. and as 1 1b.=453.59 gramm, it followst 
1 cubic foot of turf will weigh 7257 gramm and not - 
gramm. Taking these figures, it would appear a 
comparative values of ordinary turf and compressed turf 
Haspelmoor are as .67 to 1. is dried 
Moreover, as the compressed turf of Haspelmoor 18 | - 
artificially, we may conclude that it does not contain. 
much water as ordinary turf; yet the result of the narra 
(taking Mr. Meadows’s figures) proves that it is no Poe 
than ordinary turf containing’25 per cent. of water. will, nd 
there is some discrepancy here, which Mr. Meadows son 
doubt, be able to explain. If both descriptions of er ite 
tained the same percentage of water, we can understan 
being of the same value, but not otherwise. _ ful fuel 
So many methods of converting raw peat into a use oa of 
have of late been brought before the public, and as isles, 
these methods are in successful operation in gered - - 
it is not surprising that persons unacquainted hpedl a ‘at 
ject should wonder why some of the systems Y ve 
Germany, France, and Canada, are not adopted ej follow 
little reflection will soon show that iS on at eccasfal if 
that those methods of preparing | WO 
adopted in this country. It is astonishing how people love 
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sight of the fact that the climate of this country is totally 
different from that of Germany, France, or Canada. 

I fear I have trespassed too much on your valuable space, 
and in conclusion will only remark that it is curious to 
observe that so little is known of the nature of peat by some 
who appear to have practically studied the subject ; one of 

our correspondents, for instance, who has thrown out some 
really valuable hints, begins by telling you that peat is an 
“incompressible substance,” and ends by calling it a 
“mineral.” 
I am, Sir, your obedient Servant, 
J. LEYsTER. 
1, Howick-place, Victoria-street, Westminster, 
June 17, 1873. 





SHIP SURVEYING. 
To tHe Epritor or ENGINEERING. 

S1r,—Permit me to offer a few remarks upon that strange 
epistle signed “M.” which appeared in your columns last 
week, and the “length and bellicosity” of which seem to 
have oppressed even the mind of its energetic writer. I do 
not know whether you availed yourself of the latitude given 
you in the last paragraph of it to “cut it down to suit your 
space, and omit any part of it or all at your own discretion.” 
Its present length forbids the supposition that you have 
omitted much, but its disjointed character seems to indi- 
cate that the knife has been pretty freely used upon it by 
some one, if not by yourself. As it stands it seems to consist 
of a general attack upon yourself, Lloyd’s, Plimsoll, and, in 
fact, all who happen not to look through the coloured spec- 
tacles of the Board of Trade ; and in the next place it labours 
to show that evenin the notorious case of the Parga, that 
much-abused and generally discredited ruler of our mer- 
cantile navy, the Marine Department of the Board of Trade 
is free from all blame, and deserves to have given—although 
it has not—general satisfaction. 

You, Lloyd’s, and Mr. Plimsoll, can, I take it, look very 
wel! after yourselves, so I shall save myself the trouble of 
following your correspondent through all the windings of 
his erratic course. 

Ido not think you need be at all concerned about the 
effect on your readers of such criticisms as that signed “ M.” 
on your admirable series of articles on future shipping legis- 
lation. It is evident that your critic either has not given 
himself time to understand their scope, or will not understand 
them, or has not breadth of mind enough to understand 
them. He says “ You think that local representative Boards 
would be very efficient, and would be less inconvenient than 
Government interference,” and on the strength of this he 
enters upon an exposure of the “ hole-and-corner” influences, 
which would be at work upon local Boards, illustrated by an 
innuendo as pointed and as libellous as anything contained in 
Mr. Plimsoll’s book. Whereas, it is well known that you do 
not advocate local Boards at all, but a central committee 
sufficiently large and representative to be beyond the reach 
of selfish influences. 

Again, take the case of the Knight Templar, which 
foundered not long ago, and on which he attaches importance 
to the verdict of the Court of Inquiry that the ship had 
foundered from undetected bad work. He does not seem to be 
aware that this verdict is considered by practical men in 
Glasgow as the greatest absurdity that even those idols of 
the Board of Trade—their Courts of Inquiry—have yet been 
guilty of. It is also well known now that the arangement 
of pipes in the Knight Templar was a novel one, and since 
the loss of that ship the remarkable discovery was made in a 
vessel fitted exactly like the Knight Templar, in this respect, 
that when the circulating pumps were at work, water was 
being pumped into the ship no one knew how, until investi- 
gation showed it to be in the arrangement of pipes and 
valves. In this case it was fortunately discovered before the 
ship went to sea, otherwise she must have shared the fate 
ofthe Knight Templar soon after leaving port. So much 
then for Courts of Inquiry, and we would further ask of 
what use was the “inquiry” -concerning the Livonia, 
and do their verdicts, in one case out of ten, commend 
themselves to the judgment and common sense of prac- 
tical men? And in the case of the Parga, how do the 
elaborate statements of your correspondent affect the hard 
fact that a seaworthy ship was stopped by the Board of 
Trade, and put to an expense not of hundreds only, but of 
thousands of pounds, all of which has to be paid by the 
country? You were quite right, sir, in characterising it as a 
disgrace to the country, and to those who pretend to ad- 
minister its shipping affairs. It is useless talking about Mr. 
Plimsoll having said this, Mr. John Forster having said that, 
and Captain Edgell having said something else. The Board 
cf Trade is responsible to the country, and must abide by its 
responsibility, because for its blunders the country has to 
pay ; and seeing that in the course of the year it may have 
hundreds of Pargas on its hands, it is most necessary that it 
be kept to strict account. Your correspondent’s attempt to 
stick up the Marine Secretary of the Board of Trade asa 
rival of Mr. Plimsoll—his only rival—in the great work he 
has undertaken, is simply absurd. All the actions and all the 
Writings of that gentleman go to show most clearly that he 
has gone off beyond recall upon a craze against surveying or 
anything else which tends to keep ships in proper repair. 

is cry islet any body send to sea the rottenest old tub 
afloat, and abstain from interfering until she has gone to the 
bottom with all hands, and then you may have a “ Court of 
Inquiry,” when the chances are a hundred to one that all 
evidence of her unseaworthiness disappeared with her. I 
wonder what your correspondent will say of the case of the 
Wimbledon, that came before the House of Commons last 
week, and of which we shall hear far more yet? She has got 
a black mark at Lloyd’s, is known to be rotten, has been 
surveyed and passed by the Board of Trade surveyor, three 
crews are in prison at Cardiff for refusing to go to sea in her, 
and a fourth crew in mutiny at Cape Town, where she has 
had to put in leaky, and had to be lightened of 250 tons of 
coal. The following is a paragraph about her which appeared 





in Lloyd’s List on the 9th inst., and yet Mr. Bruce, in the 
House of Commons, said she had safely arrived at her des- 
tination : 

“Cape Town, May 6th.—The Wimbledon, Christie, from 
Cardiff to Aden, reported 30th April as having put in here 
27th April with crew mutinous, and supposed to be leaky, 
has been lightened and caulked.” 

I am, Sir, yours, &c., 
An OBSERVER. 


SEWAGE UTILISATION. 
To tue Eprror oF ENGINEERING. 

Srr,—I send two experiments bearing on the question of 
sewage irrigation. 

1. A gentleman living in Southborough, Massachusetts, 
has for some years allowed the sewage of his house to run 
into a large covered cesspool; a grape-vine sends its roots 
directly into this and the ground about it. On opening the 
cesspool it was found a sweet, and no trace of sewage 
matter remaining. There was nothing in it but roots. The 
vine is of the American sort, i.¢., a descendant of the fox 
grape, bearing abundantly a fair table grape. Some way 
of using underground irrigation, like this, would obviate 
Dr. Cobbold’s objection of entozoa in the irrigated pro- 
ducts; prevent any nuisance, and enable land in and about 
large cities to take the sewage. Small quantities of ground 
could take the whole.—See United States Agricultural 
Report, page 177, of 1860. Article “ Irrigation.” * Gardens. 
—This dn 4 of using the soil requires most water. Twice 
that required by meadows.” 

2. I set out three apple-trees, same variety, same age and 
size. A had its roots bathed by sewage..B the roots reached 
within a few inches of sewage water. C set a yard or so from 
B, not near water. The por ota identical A had two weeks, 
and B one week, the start of C. 








Yours very truly, 
Caries E, AVERY. 
19, Chester Park, Boston, May 17, 1873. 


NARROW GAUGE RAILWAYS. 
To THe Eprror or ENGINEERING. 

S1z,—I think it would have been better if your correspon- 
dent, “ Narrow Gauge,” who in your last week’s impression 
favours your readers with a review of the recent discussion 
at the Institution of Civil Engineers on the question of the 

auge for the railways in India, had been a little more exact 
in his statement of what the various speakers, myself in- 
cluded, are reported to have said on the occasion. 

For my own part, I have to state that neither at page 89 
nor anywhere else in the printed record of the discussion do 
I say, or even infer, that sleepers 6 ft. 6in. long would suffice 
for a railway of 5 ft. 6 in. gauge; on the contrary, just before, 
at page 86, I give an estimate showing the comparative cost 
of a mile of light railway of 5ft. 6in. gauge, with 8 ft. 6 in. 
sleepers, and a metre gauge railway with 6 ft. 6in. sleepers. 
In fact, the problem your correspondent should have set me 
to solve ought rather to have been to give to a sleeper 6 ft. 
6in. long the same bearing surface as that afforded by the 
8 ft. 6in. sleeper—a problem which involves amongst other 
things additional scantling, and the consequent additional 
cost of the sleepers. 

The bearing surface of the sleepers on the ballast is, as I 
state at page 87, ‘‘ proportionate to the load carried, and 
quite independent of the gauge,” and the loads in both cases 
being assumed in the case under consideration, to be identi- 
cal, it obviously follows that the bearing surface of the 
sleepers must necessarily be the same also. 

It is necessary to bear in mind that the recent discussion 
at the Institution turned, not upon the abstract question of 
the merits of the narrow gauge system, but upon “ the rela- 
tive advantages of the 5{t. Gin. gauge, and of the metre 
gauge for the State Railways of India”—the title, in fact, 
which the author himself gives to his paper. It should also 
be remembered that my remarks at the page referred to (89) 
have reference chiefly to General Strachey’s assertion at page 
29 that “if the metre gauge lines, as now being constructed, 
were not fully able to carry all the traffic likely to be brought 
upon them, the whole argument in their favour would be at 
an end ;” on the cther hand, to use my own words at page 
83, I say that “directly it was contended that these minia- 
ture railways could carry any traffic that was brought upon 
an ordinary gauge line, he considered the whole argument 
in their favour completely broke down. In the last place the 
weight of the rails, the scantling of the sleepers, the bearing 
surface on the ballast, and the power and number of engines 
must be increased to the full proportion required on the 
broad gauge, and the number of vehicles must similarly be 
increased, and with that increase disproportionate running 
expenses.” 

have no desire to reopen in your columns a discussion 
upon this much-vexed Indian guage question. I confess, 
however, I should have been glad if your correspondent, 
who, from his signature, I assumed to be the incarnation of 
narrow gauge principles, would have enlightened your 
readers a little as to the actual cost of the maintenance and 
renewals of narrow gauge road and rolling stock, a subject 
in regard to which, i should observe, not one of the advo- 
cates of the narrow gauge system ventured to say a word 
during the recent discus-ion. The important bearing which 
this part of the subject has upon the question of ‘the rela- 
tive advantages of the 5it.6in, and metre gauges for the 
State railways in India,” may be judged from the fact that 
Mr. Thornton’s estimate of the saving on the item of the con- 
struction and maintenance—-or, in other words, maintenance 
and renewals—of the permanent way alone amounts to 56 

r cent., or more than halt-entire saving, he calculates to 
obtain through the construction of the 10,000 miles of metre 
gauge lines, which he then stated were about to be proceeded 
with in India. Iam, however, greatly relieved, albeit not 
a little staggered to find from a footnote, which Mr. Thorn- 
ton has just added to his concluding remarks upon the dis- 
cussion, that he is obliged to “ admit that his assertion that 











he could show Mr. Berkeley projected lines, which taken 
together would make up the 10,000 miles,” was a consider- 
able over-statement, and that, in fact, not more than 
3000 miles had as yet been actually marked out. 

All I have to say in regard to this important, though some- 
what tardy correction is, that it entirely alters the whole com- 
plexion of the subject under discussion, and that had it been 
known at the time that so small an anticipated saving on so 
large a mileage as 10,000 miles, was likely to prove in 
reality a ——— saving on less than one-third of that 
mileage, I feel sure that even those who at the time gave 
this ill-considered scheme a qualified approval, would, under 
the altered circumstances of the case, have utterly con- 


demned it. 
Your obedient Servant, 
D. Prick WILttaMs. 
9, Great George-street, Westminster, 8.W., June 19, 1873. 


THE NEVA BRIDGE COMPETITION. 
To Tus Eprror oy ENGINEgERING. 

Srr,—We noticed in EnGrneerinG of last week an article 
stating that the first prize, of 6900 roubles, was awarded to 
‘* Westminster,” supposed to be Mr. Page. 

We beg to inform you that we sent in the design marked 
‘* Westminster.” 

We are, Sir, your obedient Servants, 
WHITAKER AND PERRETT. 
23, Abingdon-street, Westminster, 8.W., June 17, 1873. 


FIELD DIRECT EXPANSION COMPOUND 
ENGINE. 














To THE Epiror oF ENGINEERING. 

Srz,—In your notice of the Direct Expansion Compound 
Engine in Eneinzxnrine of last Friday, permit me to call 
your attention to a slight mistake at the commencement, 
viz., that Messrs. Whitley Partners, of Railway Works, Leeds, 
are the exhibitors of the model at the Vienna Exhibition, 
not Messrs. Field and T. M. Cotton. 

Yours truly, 
Epwakp FIx.p. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market has 
been very dull during the past week, and a decided relapse 
has taken place in the prices of all descriptions. The price 
of warrants, which was about 114s. at the date of our last 
report, gradually gave way, and was, on Friday afternoon, 
1lls. 6d. This week there has been even more anxiety 
shown to sell, and the cash price of warrants ranged on 
Monday jfrom 111s. to 104s. od, yesterday. At the forenoon 
market to-day prices touched 104s. 6d. twelve days fixed; in 
the afternoon business was done at 105s. 44d. up to 106s. 
cash for buyers, and 106s. 3d. for sellers, at which the market 
closed. The prices of makers’ iron are somewhat irregular, 
but the principal reduction has been in the value of No. 1 
special brands, which have now come to a more natural level 
as compared with other iron. 








No.1. No.3. 
s. d. 8. da 
G.m.b, at Glasgow ae ‘eis 110 0 1080 
Gartsherrie __,, ooo “ ee 1210 1126 
Coltness f ves! tee) et! SD eS 
Summerlee __,, ees ab ree 1210 1100 
Carnbroe os ose ove é 117 6 1126 
Monkland a ati a “7m 117 6 1126 
Langloan, at Port Dundas od m 1200 1180 
Calder * ove oo 121.0 1150 
Glengarnock, at Ardrossan... o 1170 11236 
Eglinton 99 . 1126 1106 
Dalmellington x can 1110 1090 
Carron, at Grangemouth, selecte 1250 — 
Shotts, at Leith ... di os ots 1260 1160 


Kinnell, at Bo'ness... seo iat 1176 1120 
(The above all deliverable alongside.) 
Bar iron ... oat “iz 131. 10s. to 141. 
Nail rods ... one ose on ove 141, 

It will be seen from the above that there is a marked fall in 
the price of makers’ iron, as well asin that of warrants. 
Last week’s shipments were 13,127 tons, as against 21,530 
tons in the corresponding week of last year. ‘The deliveries 
from store last week were 1106 tons. 


The New Line of Railway from Glasgow to Kilmarnock. 
—On Monday morning the first step towards the opening of 
the new line was made. On Saturday and Sunday workmen 
were busied laying new lines and forming junctions between 
the different railways. By the new arrangement a pretty 
long loop of the old line is cut off, and passengers are now 
landed to the east of the station at Kilmarnock. Four lines 
of rails have been4daid there, two of which are for the main 
line of the Glasgow and South-Western Company, and two 


for the joint line. The arrangements tor pas the latter 
are proceeding rapidly, and it is said that it will oe tor 
hat the 


assengers and traffic by the end of the month. 
Kimasnesk Station and the lines will be like when opened 
is not very apparent just now, as things are somewhat in 
confusion with the men pushing on the wor 


Proposed Purchase of Port Glasgow Harbour by the 
Greenock Harbour Trust.—As announced some time ago, a 
movement was made by the Greenock Harbour Irustees, 
with the view of acquiring, by purchase, the harbours of 
Port Glasgow. -The scheme was brought before a private 
meeting of the trustees, and after a good deal of attention 
was given to it, the matter was remitted to Mr. Kinipple, the 
engineer of the Trust, who was instructed to prepare a report 
on the subject. That gentleman has now prepared a very 
elaborate report, in which he treats of the whole question of 
river frontage, as well as of the Port Glasgow Harbours, It 
has lately been submitted to a Committee of the Trustees, 
but in the mean time it is kept private, so far as the public 
are concerned, 
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THE WESTMINSTER SIGNAL LIGHT. 


CONSTRUCTED BY MESSRS. WHIELDON AND COOKE, ENGINEERS, LONDON. 
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Tnx drawing published above shows the contrivance | ing and totally reflecting the rays which make large acute 


devised by Mr. C. W. Cooke for the exhibition of the 
electric light from Westminster Clock Tower: ¢ and ¢' 
(Fig. 2) are two large binding screws, which receive the 
terminals. Two metallic strips conduct the positive and 
the negative current respectively tod andc. From c the 
negative is led through the pivot of the revolving table to 
the right-hand hinge, A; the positive at d is in connexion 
with a circular strip of copper, which leads it to the left- 


| as such an optical aid must considerably increase the effect 


band hinge. Finally the hinges communicate with two | 


studs, ¢é, sunk into the upper surface of pp'. Two regu- 
lators, / and /' (Fig. 1), are fixed to a rectangular mahogany 
board, rr, free to slide on rollers from p' to p. Each lamp 
carries two copper strips, so bent that the portion to the 


right rubs against the studs, and thus insures good contact | 


when the flat part reaches them. Fig. 2 shows the 
metallic pieces of lamp, /, pressing upon these discs, and 
thus admitting the current. When it becomes necessary 
to change the carbons, the table, rr, is pushed from p’ to p. 
‘The second lamp, /’, comes into position; its copper strips 
are in contact with the underlying studs, and the current 
passes through its carbons. The time ~equired to effect this 
change is scarcely appreciable. The light can be directed 
to any object by means of the screw, f, and the worm and 
worm-wheel e. The former, f enables the operator to 
project the beam at any angle of depression lying between 


convenient limits; the latter, ¢, gives him an azimuthal | 


motion of any amplitude required. 

One might think the use of two regulators altogether a 
superfluity, inasmuch as the carbon points may be lengthened 
to burn for any desired number of hours. But it must be 
remembered that carbon is an imperfect conductor, and, 
therefore, to increase its length is equivalent to an increase 
of resistance, To obtain a continvous light for eight hours, 
would, at the present rate of consumption, require carbons 
about 16 in. long. Now it is difficult and expensive to get 


carbons of that dimension; and even if such pieces could | 


be easily procured their brittleness and want of homo- 
geneousness would constitute very serious inconveniences, 
If long carbons were really useful, we cannot doubt 
but they would have been introduced before this into our 
lighthouses. 

Fig. 2 also shows a vertical section of the helophotal appara- 
tus used. The central piece is a polyzonal lens which refracts 
into parallelism the rays that impinge upon it at different 
degrees of obliquity. upper and lower prismatic por- 
tions perform a very important economic office in intercept- 





angles with the principal axis. The other rays are lost, as 
it has not been deemed necessary, for the present, to adopt 
the ingenious prismatic mirror system of Mr. Stevenson, by 
which those rays, after undergoing two reflections, are con- 
centrated in the radiant point, again to be transmitted. The 
non-adoption of this appliance is owing, no doubt, to the 
temporary character of the arrangement on the Clock Tower, 


of the electric light. 
It would appear by the letter which we published in a 
recent number that we were signally unfortunate on the 


| evening when we tried to realise the difference between the 


electric and the gaslight. If we apprehend the meaning of 
Mr. Wigham’s words, and especially the very lucid com- 
parison of the bull’s-eye lantern, we should have been in 
the path of his beam in order to be fairly able to judge of 
its intensity. We think a moment’s reflection will enable 
Mr. Wigham to see the impracticability of estimating the 
brilliancy of a light when the observer is in a straight line 
with the focus. Moreover, we were not rivetted to any 
particular spot ; and we sure that Mr. Wigham will not be 
displeased to know that we put ourselves to certain incon- 
venience in order to reach a point of observation from 
which we would have both beams pretty nearly in our field 
of view. This is all we thought essential for the estimate 
we then intended to make. We had no photometer; we 
did not want a mathematical expression of the relative 
intensities. We then said we liked the mellowness of the 
gaslight, and we cannot help repeating here in conclusion 
that we were forcibly struck by the superior brilliancy and 
penetrating power of the electric light. 








| TRIAL TRIP OF THE CITY OF ABERDEEN. 


Tue City of Aberdeen, a new steamer built for the Aber- 
deen Steam Navigation Company, by Messrs. Cunliffe and 
Dunlop, shipbuilders and engineers, Port Glasgow, bad her 
trial trip on the Clyde last week. She is a sister vessel to 
the Ban Righ and the City of London, both of which were 
built by Messrs. John Elder and Co., Glasgow, and is 
240 ft. long, 80 ft. broad, and 16 ft. 9 in. deep. Ample 
accommodation is provided for 70 first-class and 50 second- 
class passengers, while the main and lower decks are 
specially arranged for the conveyance of cattle. The en- 
gines, which were manufactured by Messrs. Cunliffe and 


principle, and of 300 horse power. They combine all the 
most recent improvements, and there is in addition a new 
governor, which is the invention of Mr. Dunlop. This 
appliance is worked on a novel principle, and is designed to 
prevent the disagreeable action known as “racing.” Alike 
in external appearance and internal arrangement, the City 
of Aberdeen is extremely creditable both to builders and 
owners. 

With a cargo of 600 tons of coal on board, and down to 
her full draft of 14 ft. on an even keel, the City of Aber- 
deen took in a large party of ladies and gentlemen at 
Greenock, and proceeded down the river. Amongst the 
party there were the chairman and several directors of the 
Aberdeen Steam Navigation Company, together with 4 
number of their frierids. She ran to Cumbrae Light in 63 
minutes, which was equal to 13 knots an hour, the rate of 
speed contracted for; but as the run back was against an 
adverse tide, the speed was equal to fully fourteen knots an 
hour, which gave immense satisfaction. The consumption 
was restricted to one ton, which was considerably under the 
stipulated quantity. Altogether the results of the trial trip 
were exceptionably favourable, and they were made the 
subject of special commendation by Mr. Hogarth, the 
chairman of the company, at a luncheon that was given on 
board on the return voyage. She had steamed 13 knots, 
and something to spare, against the tide, and had proved 
that her sailing qualities were fully equal to those of the 
other Clyde-built ships of the company. The builders had 
executed their work with a fulness and novelty of detail 
which was not covenanted by the bargain originally entered 
into. ; 

The vessel set sail at nine o’clock in the evening 4 
Tuesday, the 10th inst., for Aberdeen, where she arrived a 
two o'clock on Thursday. The engines were not one 
the whole time until the vessel was opposite the Sands 0 
Foveran, when some experiments were made as to the aa 
versing and turning powers of the vessel, with the view - 
ascertaining how she would obey orders in the weg 
emergencies. She came through the trial not only roi 4 
satisfaction, but to the surprise of every person on ted 
skilled and unskilled. Mr. Hogarth highly ———s “7 
Mr. Dunlop, who accompanied the party, on the did 
his skill and labour. Never during the whole voyage t 
the boilers show the least symptoms of priming, plenty ° 
steam blowing off almost the whole way, and the avert 
“ easy.” The Hirsch propeller, with which the 





Dunlop, are on the compressed surface - condensing 


provided, worked admirably. 
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AT THE VIENNA EXHIBITION. 


KITCHEN RAILWAY CARRIAGE FOR THE LOWER SILESIAN RAILWAY, 
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THE NEW PESTH BRIDGE. 

Tux works of the new bridge across the Danube at Pesth 
have been commenced, and are now being actively pushed 
forward. It will be remembered that this work was 
awarded to Messrs. Ernest Gouin and Co., of Paris on the 
occasion of the International competition. 

Since this decision Messrs. Gouin have contracted to 
construct the bridge, the drawings have for some time been 
completed, and the ironwork commenced. We publish 2 
two-page plate with this week’s number, for which we are 
indebted to Messrs. Gouin, showing the design of the bridge. 
From the same source we obtain the following particulars. 

The Danube at the site of the bridge is divided into two 
channels, separated by a small island called L'Ile Marguerite. 
The bridge will establish communication between the two 
sides of the river and thisisland. The design shown is divided 
into five spans, of which two are on the smaller branch, 
and three on the greater. 

The span of the arches are, approximately, 278 ft. for 
the two land spans, 805 ft. for the openings across the 
main branch, and 821 ft. for the main span of the smaller 
arm. The bridge has a width of 49 ft., of which 31 ft. is 
devoted to the carriage-way, and 9 ft. to each of the foot- 
paths. The arches spring at a height of 32 ft. above water 
level on the piers, and 25ft. above that level on the abutments. 
The foundations of piers and abutments are in masonry ; 
they are to be executed with iron caissons, sunk by com- 
pressed air to the level of the blue clay. The average 
depth of the foundations in the clay will be 3 ft., giving 
them a total depth of 82 ft. The ends of the pier caissons 
will be semicircular, and the pier abutment on the island, 
as well as those of Buda and Pesth, will form a parallelogram 
in plan. The river piers are in masonry, from the founda- 
tion level to the springing of the arches they are rectangular 
in plan, terminating at each end in curved cutwaters, and 
enriched with mouldings towards the high-water level. 

Above springings the piers are rectangular up to the road 
level; a stone parapet surmounts the cornice, which is carried 
on carved cantilevers. The general decorations are clearly 
shown in the drawings. 

All parts exposed to the action of the water are in granite. 
The central pier is of the form shown in the drawings, a 
form rendered necessary by the local conditions of the site. 

The superstructure is composed of iron arches, carrying 
the roadway, which is to be paved with wood; these arches 
are cellular in section with double vertical sides ; to obtain 
greater stiffness they are connected transversely by a com- 
plete system of cross bracing. The longitudinal girders 
are also cellular, of a similar form of construction to the 
arches. The spandrils are filled by cross bars, inter- 
sected by vertical standards transmitting the strain from 
the longitudinal girders to the arches; the vertical faces of 
the spandrils are filled in with ornamental castings. 

The arches spring from cast-iron foundation plates rest- 
ing on the piers, and of sufficient size to distribute the 
weight over the area of the pier. These plates are of course 
furnished with skewbacks upon which the ends of the 
arched girders abut. 

Considerable alterations will be made in carrying out the 
design; the projected line of works for improving the 
course of the Danube has been modified in such a manner 
that the island will be in the middle of the river, so that 
the bridge, the total length of which has been increased, 
would be composed of two equal lengths, one across each 
arm of the stream, and divided each into other spans, of an 
average opening of 262 ft. each. The length of the bridge 
has been increased by 55 ft. The direction of the works 
is entrusted to M. Hainssellin, the engineer well known 
from the great works he has executed in Russia and in 
France. ‘The ironwork is being made at the establishment 
of Mersrs. Gouin, Batignolles, Paris. 

We may mention that a beautifully executed model of 
this bridge is exhibited by Messrs. Gouin and Co., at the 
Vienna Exhibition. 

_—S 


MALT-DRYING APPARATUS. 

In a recent number in speaking of the Vienna exhibits of 
the Chemnitzer Maschinenbau Gesellshaft (late A. Miinnich 
and Co.), of Chemnitz, we mentioned that the firm showed 
an apparatus for turning malt during the process of drying 
on the kiln, this apparatus being constructed on a system 
patented by Herr A. von Schlemmer, of Hochheim, near 
Mayence. Of this apparatus we this week publish a two- 
page illustration which shows its construction clearly. 
The apparatus is exhibited es applied to a double malt 
kiln, such a kiln, when consiructed on the plans of the 
makers above mentioned, in almost all cases admitting of the 
application of the turning gear. 

Referring to our two-page engraving, it will be seen that 
the kiln has two floors, one above the other, and that by the 
side of each are fixed cast iron racks, DD. Across each 
floor there extends a shaft having its end wheels running by 
the side of the racks, D D, and carrying pinions gearing into 
these racks, Each shaft also carries at its ends frames, E E, 
to whieh chains are attached asshown. The chains, it will 
be seen, extend from the winding drums, T T, on the shaft, 
H, over the pulleys, G, to the frames at the ends of the 
upper shaft, A, the line of connexion passing thence around 
the pulleys G, and G,, to the frames at the end of the 
lower shaft, B, and thence under the pulleys, G,, back to 
the winding drums, TT, The effect of this arrangement is 
that when the shaft, H, revolves in the direction of the arrow 


————__ 





marked on it in our illustration, the shaft, A, belonging to 
the upper floor is drawn towards the winding drums while 
that, B, belonging to the lower floor is moved in the opposite 
direction. On the motion of the shaft, H, being reversed, 
the shafts, A and B, are of course drawn in the reverse 
directions. 

As the shafts, A and B, are drawn backwards and for- 
wards as above described, the pmnions they carry, gearing 
into the rack, D D, cause then to revolve, and by thus re- 
volving they continually turn over the malt, the upper 
shaft, A, being provided for this purpose with iron paddles, 
and the lower shaft, B, with arms tipped with brushes 
formed of bristles. 

The machinery may be driven either by a small separate 
engine or from an existing line of shafting, and motion is 
communicated to it by open and crossed belts leading from 
the pulley, &, to the fast and loose pulleys, O,, N, O,, the 
pulley, N, being the fast one. From the shaft carrying 
these pulleys the motion is transmitted by a pair of bevel 
wheels, P,, P,, to another shaft having fixed on it the spur, 
pinion, g,, this pinion gearing into a spur wheel, g*, on a 
shaft carrying the worm, R. This worm gears into a worm 
wheel on the shaft, H, and thus motion is communicated to 
the latter and to the winding drums, T T. 

The reversal of the motion is effected as follows :—Be- 
tween the two floors of the kiln is mounted a short shaft 
forming the fulcrum for a long lever, a, and having also 
fixed upon it an arm, }, which is coupled by the connecting 
rod, ¢, to the horizontal bell crank lever, d. This latter 
lever is coupled to the slide, e, carrying the belt forks. Thus, 
according as one or the other end of the lever, a, is struck 
by the shafts, A or B respectively, so the belt forks are 
shifted, and the crossed belt, I, or open belt, IT, as the case 
may be, thrown upon the fixed pulley, N, and made to 
drive the gear; the shifting of the belts, of course, reversing 
the motion. 

The brackets shown standing up at the side of the floors 
are provided for the fixing of plates for the better protec- 
tion of the racks, and if the kilns are very wide the shafts 
carrying the turning reels are supported at the centre of 
their length by providing them at that point with a wheel 
running on a suitable rail. Our engraving gives the speeds 
of the various shafts; but we may add that in arranging 
this gear the proportions are so arranged that each shaft 
makes a traverse over its floor in about fifteen minutes. 
The whole arrangement is simple and well worked out, and 
promises to give satisfactory results in practice. 








FOREIGN AND COLONIAL NOTES. 

A Rocky Mountains Tunnel.—A scheme has been brought 
forward for carrying a tunnel through the Rocky Mountains. 
The idea is to tunnel the mountains from a point about 1 mile 
below Black Hawk to the Middle Park, running in a rorth- 
westerly direction. The tunnel, if it is ever completed, will 
be 12 miles in length. 


The Proposed Great Asian Railway.—According to letters 
which have arrived at Vienna from M. de seps, a com- 
pany will shortly be formed to carry out his great oe oa 
a construction of a railway between Russia and British 

ia. 


The Andes.—A railway route is being surveyed across the 
Andes through the pass of San Francisco. 


Queensland Railways.—Good progress is being made with 
surveys for an extension from Warwick to Stanthorpe. Mr. 
J.T. Smith, the government engineer, has worked his way 
successfully, although circuitously, through the granite spurs 
of the Gap country. 


The Belgian Coal Trade.—The Belgian coal trade does 
not present much animation. In the Charleroi district 
stocks are accumulating at the rate of 5200 tons per day. 


Canadian Pacific Railway.—lIn consequence of the great 
extent of the country which has to be traversed, and the 
difficulty experienced in getting in reports, no decisive in- 
formation has been received at Ottawa as to the exact route 
pro to be followed, or the nature of the country which 
will have to be dealt with. 


Improvements on the Grand Trunk.—It is proposed in 
October to change the gauge of the Grand Trunk over the 
whole line west of Montreal. The gauge, east of Portland 
and Quebec, will be altered next year. Steel rails will be 
laid this year to the extent of 20,000 tons. 


Coal on French Railways.—The five principal railway 
companies—the Northern, the Eastern, the Paris, Lyons, and 
Mediterranean, the Orleans, and the Western—are doing 
their best to accumulate substantial stocks of coal. At the 
commencement of June, 1873, their combined supplies were 
~~ tons larger than at the commencement of June, 


Rolling Stock for the Grand Trunk.—The directors of the 
Grand Trunk Railway of Canada have ordered 150 powerful 
—_e gauge engines, and about 4000 additional carriages 
and trucks. 


Town Improvements in New Zealand.—The Wellington 
City Council has offered a premium of 50/, for the best scheme 
for disposing of the city sewage, the cost not to exceed 50,0007. 
The Auckland Improvement Commissioners have resolved to 
invite tenders for debentures to the extent of 15,0002. 


Street Locomotion in New York.—Among the many plans 
for facilitating rapid transit in New York, the latest is a 
system of travelling side walks. The plan is to build an 
endless movable platform on an elevated tramway, the motive 
power being supplied from large stationary steam engines 
underground. e sidewalk is to be perpetually moving up 





one side of a street or avenue, and down another, 
of 19 miles per hour. Passengers are to be ‘chen on aa 
the platform by some not very clearly explained means, 
without stopping the movement of the sidewalk. 


The Canadian Pacific Railway.—It has been announced 
the Canadian Finance Minister, in his place in the Canadiag 
House of Commons, at Ottawa, that no steps are to be taken 
in respect to the guaranteed Pacific Railroad loan for the 
present. 

Brazilian Submarine Telegraphy—The Brazili 
marine Cable Compan Kew = 5 esllen that its red Pen 
Lisbon to Madeira will be opened in July. The rates from 
Lisbon will be 3100 reis for the first 20 words, and 1550 reis 
for every additional ten words. 


Locomotives on the “ G. I. P.”—At the close of 1872, the 
Great Indian Peninsula Railway Company owned 39 tank 
— 103 passenger engines, and 187 goods engines. No 
additions appear to have been made of late to the company’s 
locomotive stock. 


Tasmanian Tin.—Tin ore has been discovered on Mount 
Bischoff, about 45 miles from Table Cape, and in the heart 
of a most uninviting and almost impenetrable myrtle forest. 
The ore is found in quantities on the side of the mountain 
right up to its summit in pieces varying from a grain to 
2cwt. in size. No definite lode has yet been discovered 
although little doubt is entertained of’ its existence in the 
locality ; but the mineral consists of immense masses exposed 
on the side of the hill, appearing to have resulted from a 
volcanic eruption. ; 


Victorian L tives.—The comp 1, at Ballarat, of 
some locomotives for the Victorian Government railways, has 
been celebrated by a banquet given by the Phenix Foundry 
Company. 

Shipping Accommodation at Montreal.—Two new basins 
for the accommodation of shipping at the west end of Mon- 
treal, are in course of construction. They are each 150 ft. 
broad, and 800 ft. in length. Around them will be a planked 
wharfage 25 ft. in width, and behind this will be an ad- 
ditional width of dam pay t. The depth of waterin 
the basins is to be 13 ft. It is expected that they will be com- 
pleted by the middle of August. The foundation stone of a 
new elevator for the Montreal Warehousi pany has 
been laid by the Hon. H. Starnes, vice-president. 


Algerian Minerals. — The Vieille Montagne Zine Mines 
and f ‘oundries Company applied some time since for a con- 
cession of mines in Algeria, and in the course of last year 
this application received a favourable official response. Thus 
the French Government has granted the company a conces- 
sion of mines of calamines in the province of Constantine. 
To give the bearings thus conceded an industrial existence, 
the company must, however, await the creation of means of 
transport required to facilitate and cheapen communications. 
The company hopes to witness in this respect the realisation 
of plans which interest and concern the whole of Algeria. 
Meanwhile, the company has in its Algerian mines a reserve 
of minerals, not very rich it is true, but which from the 
abundant supplies which it comprises may one day contri- 
bute a useful contingent to its resources. The company 
procures some of its minerals now from Sweden. 


A Great Canadian Bridge.—What is termed locally the 
Interprovincial Bridge, was opened at Portage Du Fort, May 
6. The Quebee and Ontario Legislatures voted 4000 dols. 
each towards the work, and the Dominion Parliament threw 
in another 8000 dols. Tne contractors were Messrs. Rowe 
and Roy], and the architect was Mr. Merrill, of Ottawa. The 
bridge is a fine structure, over 9000 ft. long, and it contains 
upwards of 28,000 ft. of cribwork in the piers, and about 
80,000 ft. of sawed lumber in the superstructure. The two 
main spans with truss arches are 150 ft. and 160 ft. each 
respectively, 

Transandine Telegraphy.—The great Transandine tele- 
graph line is working well. An answer to a message from 

alparaiso to Buenos Ayres, lately despatched from Valpa- 
raiso at nine o’clock in the morning, was returned in suffi- 
cient time to be posted on the Valparaiso Exchange before 
one o’clock on the same day. 


Indian Salt.—The Patree salt branch of the age 
Baroda, and Central India Railway was opened for salt 
traffic May 12, in time for the second salt crop of this season. 
Extensive and commodious salt sheds have been erected at 
Surat, Broach, and Ahmedabad, and an important salt traffic 
is expected to be shortly secured. 

Western Australia.—This colony, founded so long since as 
1829, comprises an area of 1,000,000 square miles, but it has 
only a population of about 30,000 white inhabitants. There, 
has been more life and movement of late in the colony; but 
upon the whole, it is still in a sluggish condition. 
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EXAMINATIONS FoR COLLIERY pereryd ieaoeat 
—Arrangements are in progress in Scotland for hold) mi- 
nations, under the qusuicions of the Coal Mines ageless 
Act of last session, for granting certificates of competency 
colliery managers. Examination boards have been for 7; 
both in the tern and Western Inspection Divisions 
Scotland, and they again have appoin rofessional mini 
engineers to conduct the examinations. connexion wih 
the Eastern District the first examination of pros or 
certificates took place yesterday, in the Museum of re 
and Art. Forty-one candidates appeared, and underwen a 
part of the prescribed examination. — The examiners “le 
tinued their work till a late hour, but it was found a ; 
to finish before this afternoon. The fact that so Jarge 


: : la- 
number of candidates came forward is matter for congratu 
tion, as mine managers may be sure that, by-and-bye, and 


more and more, as the new Act gets fairly into working 
order, the certificate of competency will be held in oe 
respect than one of mere service, although in terms 

Act they are of equal value. 
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DOUBLE MALT KILN AND MALT TURNING APPARATUS AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE CHEMNITZER MASCHINENBAU GESELLSCHAFT (LATE A. MUNNICH AND CO.), CHEMNITZ (A. VON SCHLEMMER’S PATENT.) 
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(For Description, see Page 436). 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American con- 
nexion, we have found it necessary to establish a branch 
office in the United States. Communications may in future 
be addressed to Mr. GrorGE Epwarp Harpine, C.E., 
of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numerous inquiries, MR. CHARLES GILBERT 
begs to state that Subscribers in the United States can be 
supplied with “ ENGINEERING” from this office, post 

‘free, for the sum of 11. 14s. 8d. ($8.32, gold) per annum, 
payable in advance. Subscriptions for this Journal (de- 
livered post free) will also be received by Mn. Harpine, 
at the New York office above mentioned, at the rate of 

| $9.80 present currency. 
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We publish with the present number & Two-page Plate 
4 an Imperial Carriage, on the Moscow and Koorsk 
‘Railway, for description see page 436; also a Two-page 
Plate of a Double Malt Kiln, and Malt Turning Ap- 
paratus, at the Vienna Exhibition, for description see 
page 444; and a Two-page Plate (for description see 
game page) of the New Bridge to be erected over the 
River Danube at Pesth. 

Virwna UNIvErRSAL Exursition.—We beg to announce 
taat to facilitate communication with Exhibitors we 
have established a Special Office for this Journal at 
‘Prater, 129, Vienna. This office is situated close to 
the Western Entrance of the Exhibition. 

The Journal is now on Sale at the General Library 
and at the Bookstalls in the Exhibition. 
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) THE PAUMBEN SHIP CANAL. 

Mr. Grorce Ropertson’s second series of reports 
on| Indian harbours, which has recently been 
printed, contains a lengthy account of his inspection 
of Paumben and his examination into the practica- 
wiley of constructing a ship canal between Ceylon 
and the mainland of India. 

Wpon an examination of the schemes for a canal 
to be cut through the Island of Ramisseram, Mr. 
ae eve found reasons for objecting to those pro- 
Pp both by Sir W. Denison and by Mr. Stod- 
dart, and he selected a site more to the westward of 
thejisland as being preferable to either of them. In 




















states, the fatal objection of this exposure of its 
southern entrance to the surf which beats on the 
shore of Adam’s Bridge during the south-west 
monsoon, and a costly breakwater would require to 
be built for its protection. On examination of the 
shore protec by the Cooresuddy and Shingle 
Islands, Mr. Robertson came to the conclusion that 
the shelter afforded by these islands was so valuable, 
both to the canal and to the necessary anchorage 
ground at its entrance, that he fixed upon line the 
entrance to which would be covered by them, Mr. 
Stoddart’s line lays between Sir W. Denison’s and 
Mr. Robertson’s lines, and though it is considered 
that his line might be a little cheaper, from having 
less dredging required at either end, besides its 
having more shelter at the northern end, Mr. 
Robertson considers that the question of increased 
shelter at the southern entrance, and increased area 
of anchorage in its neighbourhood, is of far more 
importance than the additional cost of his proposed 
line. From the southern end of Mr. Stoddart’s 
line to the one fixed upon by Mr. Robertson, there 
would be a well-protected piece of anchorage, near] 
1 mile long in 29 ft. average water, when dredged, 
diminishing gradually to 26 ft. at the entrance of 
the canal. 

With regard to the scheme for a canal shrough 
Tonitory Point, whilst it would have a large stretch 
of fairly sheltered water for anchorage at. its 
southern end, and being on the mainland of India, 
and therefore more cheaply put in communication 
with the present railway system, besides being a 
little more in line with the prevailing winds, it 
would possess the disadvantages of requiring a 
larger amount of land cutting, which would make 
it a more expensive work, its southern end would 
be more exposed, so that a landing could not be 
effected at Tonitory on a day when landing at 
Ramisseram would be quite easy, and its northern 
extremity is completely exposed. All these dis- 
advantages are questions of money; and if that 
were no object Mr. Robertson would choose the 


iit | canal through Tonitory Point in preference to the 


one selected by him, as a more comprehensive and 
grander scheme. But viewing it as a question of 


446 | expediency and probability of execution, he gives 


his adhesion to the canal through Ramisseram, 
which, on the whole, would give the cheapest 
satisfactory short cut to the east of India of any 
that has yet been, or he thinks can be, proposed by 
any one. 

Mr. Robertson’s proposed canal would have an 
average width of 100 yards above low water line, 
and 70 yards at the water line, The distance 
across from water line to water line is 3897 yards, 
or a little over 2 miles 1 furlong. The character of 
the ground is a flat sandy plain covered with 
grass in the centre, but for the most part with 
thorny bushes, The average level is from 6 to 7 ft. 
above high water, except in the vicinity of the sea 
shore at both sides of the island, where there are 
low sandhills. ‘The water on the north side 
is 30 ft. in depth, at 14 mile from shore, but the 
bottom is very flat to within about 30 chains of the 
shore, and the amount of dredging would therefore 
not be so excessive as might be supposed from the 
distance from the shore of the 30-ft. line. The in- 
formation afforded by borings taken indicate that 
no difficulty is likely to occur either as regards 
dredging or excavation. ‘The southern entrance 
would be sufficiently protected during the height of 
the south-west monsoon by the Cooresuddy and 
Shingle Islands. As regards the northern entrance, 
if it be found necessary to deaden the swell enter- 
ing the canal, rather than build long piers, Mr. 
Robertson proposes to excavate a basin within the 
shore line, to‘act as a wave reducer in the north- 
east monsoon, and as a coaling or traffic dock during 
the south-west monsoon, Eventually, he believes, 
a similar basin would be found useful at the south 
end of the canal also. 

In taking out quantities Mr, Robertson has given 
the canal a bottom width of 72 ft. The northern en- 
trance has been taken as 100 yards wide at the 
beach, opening out to 500 yards, with a depth 
gradually increasing from 26 ft. to 30 ft. The 
southern entrance would be the same depth and 
width as the north entrance. The cost of con- 
structing this canal is estimated at 440,000/., and 





the time of its execution four years, 





discussed by the members, e first was by Mr. 
J. H. Methven, of Bury St. Edmund’s, on ‘‘ Coal 
Wasted in Gas Works.” With coal at 21s. instead of 
6s. per ton, free on board in the Tyne, the author 
said that it became every one concerned in the manu- 
facture or consumption of gas to givethe coal question 
his careful consideration; and he referred at some 
length to the recently uttered views of Sir William 
Armstrong on that subject, and his experience with 
the Corliss engine in reducing his consumption of 
coal from 60 to 24 tons per week. Mr. Methven’s re- 
marks were more particularly intended for the 
persons connected with towns having not more 
than 6000 inhabitants. Im many instances the 
amount of gas sold per ton of coals carbonised did 
not amount to above 5000 or 6000 cubic feet, 
while in some well-conducted works it ranged from 
7000 to 8000 ft., and the range in the metropolis 
was from 8000 to 9000 ft. After giving some 
examples of balance-sheets, the author proceeded to 
say that in England and Wales there were 358 
towns having a population of 6000 or under, that 
their annual aggregate consumption of coals 
was 144,000 tons, and that if only 5500 ft. of 
gas were sold per ton of coal carbonised instead of 
7500 ft., it followed that 44,000 tons of coal, worth 
(after deducting the products) 44,000/,, were wasted. 
‘This was equal to 125/. per gas works per annum, a 
sum exceeding in many cases the dividend paid. 
His estimate of the consumption of gas was only 
suitable for agricultural towns, which use often less 
than half of that used in manufacturing towns ; and 
the waste would, therefore, be nearer to 88,000 
than 44,000 tons. ‘The author said that this 
waste might certainly be prevented, and if any 
doubted his statements, he should analyse the next 
balance-sheet he might receive. Want of skilful 
superintendence was the cause of the waste, for no 
director, however clever in his own profession or 
trade, could have the ability needed to produce 
gas at the lowest cost. It was only by years of 
patient attention that this could be obtained. The 
causes of the mismanagement were—badly set and 
worked retorts; clay retorts with insufficient atten- 
tion ; the want of a station meter, or neglect to use 
it ; ‘neglect to weigh or measure the coals; the want 
of, or neglect to use, a governor; badly laid mains 
or service pipes; unsuitable burners and arrange- 
ments for the public lamps. If gas directors wished 
to be paid for 7500 ft. of gas per ton of coal con- 
sumed, they must attend to the whole of these 
matters, or obtain the services of some person who 
could do so. If not, their gas works must remain 
as badly managed as they now are, and they must 
go without a dividend, if prevented by any local 
Act from raising the price of gas. But if not 
hampered, and they wished their usual dividend, 
unless they improved their management, gas con- 
sumers would have to pay an extra shilling per 
1000 ft. for their gas, to cover the waste of which the 
majority of gas directors were quite ignorant, and 
which might, with ease, be prevented, Mr, Methven’s 
paper excited a good deal of interest. 

Mr. F. W. Hartley’s et on ‘*Coal Gas as a Fuel” 
was likewise of considerable professional and public 
interest, as it entered very minutely into a com- 

arison of the relative values of coal gas and solid 
uel, or coal as a heating agent on a large scale, 
and gave the results of many experiments in con- 
nexion with the generating of steam, cooking, 
heating rooms, conservatories, &c, Mr. Hartley 
considered that in using solid fuel for steam boilers 
there was a great economy, but the advantages 
were in favour of gas in the other instances referred 
to. In the discussion which followed this paper 
some of the members considered that it was quite 
ad to heat rooms by means of gas for 5d. a 

y. 


Not the least important paper on the programme 
was the one by Mr, J. A. Skelton, of London, on 
“ Gas Street Lighting,” inasmuch as it treated of 
the most economical method of utilising the light in 
street lamps. Lanterns were divided into three 
classes, radiating, refracting, and reflecting, and the 
author came to the conclusion that the catoptric 
lamps, which were his own invention, and of which he 
exhibited a specimen, were the best, The angles at 
which the reflecting plates were placed enabled the 
latter to intercept the light radiating upwards 
through 53 deg. of arc, while they concentrated it 
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within an are of 15 deg. It was thus possible to 
give sufficient dispersion of the reflected light over 
the dark intervals between the lamps in a street, 
and to vary the angles of the reflectors so as to 
control the direction of the reflected light most 
perfectly. After Mr. Skelton had finished his 
per, Mr. Sugg, of London, gave an account of 
is Westminster lamp, which is so successful on 
Ryde Pier. 
Two papers were read on “A Plain System of 
Bookkeeping by Double ey 5 specially adapted 
for Gas Companies,” and ‘‘ Computation of Gas 
Accounts arising from the Non-Registration of Gas 
Meters,” respectively, by Messrs. J. R. Frith, Run- 
corn, and Mr. James dall, Tottenham; and 
then followed a paper by Mr. Henry Gore, London, 
on ‘*Substitutes for Coal in the Manufacture of 
Illuminating Gas.” Considering that so much has 
been said and written of late on new methods of 
generating illuminating gas, it was but natural that 
this subject should be discussed in a meeting of gas 
engineers. Mr. Gore spoke of the use of oils, 
resins, wood, mineral pitch, the decomposition of 
steam, and the subsequent carburation of the result- 
ing hydrogen, and the ep wry ws | of air. He 
noticed the various processes that been publicly 
recommended, together with the apparatus em- 
ployed in them, and gave the results of his exten- 
sive experience and observations on the Continent 
and in America, but the material and process 
generally employed in this country he considered 
to be superior to anything else he had seen abroad. 
The London New Gas Company (Limited) had 
consulted him professionally, and in the course of 
his paper he embodied the report which he had 
prepared on the practicability of producing an 
illuminating gas by generating hydrogen or any 
combustible but non-luminous gas, and afterwards 
saturating it with the vapour of petroleum or other 
hydro-carbon oil or spirit, and on the possibility of 
such an illuminating gas being used as a substitute 
for ordinary coal gas. In concluding his report he 
said that the compound gas could, like coal gas, be 
conveyed to a considerable distance, the specific 
gravity of the two being nearly the same. 

The concluding paper was on ‘‘ Gasholder Capa- 
city compared with Consumption,” by Mr. Jones, 
of Dover. From returns made to the author from 
153 gas works, he found that the average was 89.77 
per cent. in ——- with the maximum daily 
consumption, and that the extremes ranged from 
32 to 200 per cent. 

After the reading of the papers was brought to a 
close, the formal business of electing office-bearers 
and honorary members took place, as also the fixing 
of the next annual meeting. Mr. G. T. Livesey, 
South Metropolitan Gas Company, was appointed 
president of the Association for the ensuing 

ear, and the next annual meeting was fixed to 
be held in London, on the second Tuesday of June, 
1874. 

A banquet was held on the evening of Wed- 
nesday, the guests being the members of the 
British and North British Associations of Gas Mana- 
gers, and the hosts being a number of the friends 
of both organisations. Upwards of 300 gentlemen 
sat down to dinner, and among the po se there 
were Mr, Jabez Church, ex-president of the British 
Association of Gas Managers ; Mr. G, W. Stevenson, 
London; Mr. E. Goddard, Mayor of Ipswich ; 
Colonel A, Angus Croll, President of the Associa- 
tion, and others, 

The business of the short session was followed b 
an excursion on Thursday to the West of Scotland. 
A party of ladies and gentlemen, numbering about 
four hundred, left Edinburgh by special train, and 
on arriving at Helensburgh, on the Clyde, they 
embarked on board a steamer, by which they were 
conveyed to Arrochar, at the top of Loch Long. 
They then found their way across to Tarbet, on 
Loch Lomond side, where they joined the Prince 
Consort steamer, and enjoyed a sail on the queen 
of Scottish lakes. On <= Balloch the ex- 
cursionists took train for Edinburgh by the North 
British Railway, and left for their respective homes, 
gratified with the reception they had met. 


Tramways POR. Mstpourns.—Some time since when the 
uestion of street tramways was under discussion in the Mel- 
foo City Council, the town clerk wrote to nine of the 


principal 








towns in England for information, and it was 
readily supplied. To show how much the attention was 
Mr. ibbon has collected sets of photo- 


tank engine, also with outside cylinders, from the 
by far the largest locomotive in the collection at 


two steam bogies, each with a pair of cylinders 17,°, 
in. diameter and ] ft. 7} in. stroke. 
six-coupled wheels 4ft. in diameter placed with a 
wheel base of 8 ft. Sy; in., the total wheel base of the 
engine being 28 ft. 7? in. 
4 ft. 11 in. in diameter outside, and contains 289 
tubes, 1# in. diameter outside and 14 ft. 9} in. long 
between tube plates, these tubes giving an external 
heating surface of 2199 square feet. 
surface is 128} square feet, making 2327} square 
feet of heating surface in all, while the firegrate area 
is 33.6 square feet. 
water, and the weight of the engine 55 tons empty, 
or 71 tons in working order. 
tended for service on the Grand Central 
Belgium, and it is exhibited by the maker, M. 
Charles Evrard, of Brussels, who has materially im- 
proved MM. Meyer's original design 
the two other engines just mentioned, we shall have 
more to say on a 


FIRE-PROOF PAINT. 

ALTHOUGH the difficulties are so great, that they 
are practically insurmountable, of constructing 
buildings adapted to general uses in such a way 
that they shall be fire-proof, it is a fact that the 
means which do present themselves of reducing 
the chances of conflagration are not sufficiently 
== 
e would not refer so much to great public 
buildings, such as the Alexandra Palace, where the 
means for subduing a fire, should it break out, are 
supposed to be ect; but tothe dwellings, shops, 
and warehouses of great cities, which are = 
constantly to the danger of fire, and in which the 
commonest precautions are too often neglected. 
Such buildings cannot, as a rule, be constructed 
“‘ fire-proof ;” but they can at least be greatly pro- 
tected by the application of fire-proofing materials, 
which may take the place of common paint, and 
while they serve to — structures from decay, 
add immensely to the power of resistance against 
fire. One of the most remarkable, and certainly a 
most successful material of the kind we mention, is 
that long ago introduced by Mr. Frederick Ran- 
some, better known, however, in connexion with 
artificial stone than silicious paint; although this 
latter should find a far more general application 
than the former. The composition of the paint is 
analogous to-that of his artificial stone ; that is to 
say, it consists principally of a mixture of pure 
silex and soluble silica, which is laid over the sur- 
face to he protected, and covered afterwards by a 
second coating of chloride of calcium, which converts 
the = into an impervious silicious coating, effec- 
tually preventing the penetration of damp, and 
se an extraordinary degree resisting the action of 


Its application has thus a double advantage, as 
it necessarily acts as a preservative material, pro- 
tecting woodwork from decay. We have already 
noted in these columns (see ENGINEERING for July 
the 7th, 1871) the wonderful power of resistance pos- 
sessed by this paint, as ree by the destruction 
of a light timber shed filled with inflammable ma- 
terials and ignited, the shed having been partially 
covered with protecting felting, and partly with Ran- 
some’s paint. After the fire had been extinguished it 
was found that the fire which had acted from the in- 
side of the building, and had charred the wood on 
the underside of the roofing, had been successfully 
resisted by the paint on the outer side, which was 
undamaged, and which had protected the wood for 
a depth of a quarter of an inch. 

So excellent do the qualities of this material ap- 
pear, that we recommend its adoption to those who 
wish to obtain, at least, partial protection from fire 
with but slight trouble and at small expense. 








LOCOMOTIVES IN THE VIENNA 
EXHIBITION.—No. III. 
Since the appearance of our first article of the 
present series three additional locomotives have put 
in an appearance at the Vienna Exhibition, and yet 
another isexpected. Of the new arrivals two belong 
to the French and one to the Belgian section, the 
former being respectively a large six-coupled out- 
side cylinder goods engine from Claparéde and Co., 
of St. Denis, near Paris, and a small six-coupled 


Fives Lille Company. The new Belgian exhibit is 
Vienna, it being an engine on Meyer’s system, having 


Each bogie has 


The boiler has a barrel 


The firebox 


The tanks carry 1760 gallons of 


This en is in- 


way of 


Of it, and 


future occasion, meanwhile we 


which may be convenientl 
stances. The boiler of 

is very large, 
and containing 205 tube: 
and 15 ft. 74 in. lon 


Nord-bahn ; but we cannot yet say anything con- 
cerning it. When it arrives the number of loco- 
motives in the Exhibition will have been raised to 
forty-seven. 

Returning now to the Austrian locomotives, of 
which we commenced an account in our last article 
we find next to Mr. Haswell’s engines, of which we 
have alread ee, a six-coupled outside cylinder 
locomotive by Herr J. Zimmermann, of Pesth, this 
engine having wheels 3 ft. 10in. in diameter, and a 
wheel base of 10ft. 5in. The trailing axle ig al- 
lowed a small amount of side play, and the springs 
of the driving and trailing wheels are connected by 
compensating beams. he engine is constructed 
upon Hall’s system with outside frames and outside 
cranks. The cylinders are large—18 in. in diameter 
with 2 ft. Lin. stroke—but the pressure of steam for 
which the boiler is marked is lower than in the case 
of most of the other engines in the Austrian section, 
being 8}’atmospheres effective, or 126 Ib. per square 
inch. The valve gear is inside, and is of the ordi- 
nary shifting link type; but a complicated con- 
struction of valve rod has been employed to form a 
frame round the leading axle, and to thus carry on 
the motion to the valve spindle. The springs are 
made with a form of end used on a number of the 
engines exhibited, and shown by the annexed sketch, 
Fig. 10. In this case the knife edge bearing for the 


FIG.10 





washer under the nuts on the spring links, instead 
of being forged on the top plate of the spring, or 
formed by turning back the latter, is formed ona 
loose piece of plate which is bent down over the end 
of the spring, as shown. Probably this is the best 
way of forming the knife-edge bearings when the 
latter are used. We may remark here that on Herr 
Zimmermann’s engines, as well as on many others 
exhibited, the check nuts on the spring links are 
eee the thin nuts being placed at the 
top. is is a common mistake made by engineers, 
and one which we have exposed on several occa- 
sions. A little reflection only is required to show 
that a pair of nuts are only really locked when the 
pressure of the one on the other forces them to take 
bearin gs on the opposite sides of the screw threads, 
and when this is the case the inner nut, or that 
which is made the thicker of the two in ordinary 
practice, is really in such a position with regard to 
the screw threads that the whole strain due to the 
pressure which the nuts have to withstand is thrown 
upon the outer or check nut. The correct plan is, 
as we have said, to maké the outer nut the thicker 
one; but when there is any doubt about workmen 
putting on the nuts properly, it is — best to 
make the latter of equal thickness. e notice that 
some of the locomotive builders who exhibit at 
Vienna have adopted this latter practice. 
Herr G., Sigl, exhibits in the iachinars Hall four 
locomotives constructed at his works at Wiener- 
Neustadt. Of these the largest is an eight-coupled 
engine constructed for the Oesterreichische Sudbahn, 
or Southern Railway of Austria, and a very power- 
ful engine it is. The cylinders, which are outside, 
are 1933 in, in diameter with 24 in. stroke the piston 
rods being carried through the front covers, and the 
wheels, all coupled, are 3ft. 7}in. in diameter, 
while the wheel base is 11 ft. 8}in., the trailing 
axle having, however, some sideplay. The valve 
motion, which is of the Stephenson type, with box 
link, is outside, and is provided with screw revers- 
ing gear. The frames are inside, with the springs 
above them, and the spring pins for the trailing 
axle boxes bear against the underside of a trans- 
verse compensating beam which extends out laterally 
beyond the frames, and thus enables the trailing 
springs to be spread wider apart so as to clear the 
firebox. This is an arrangement which has long 
been in use on the Continent, and it is an expedient 
adopted in many in- 
e engine under notice 
the barrel being 4 ft. 1] in. in diameter, 
8 2,3; in. in diameter outside 
between tube plates. These 








each of the English towns. The phs were 
taken by Mr. Noone, of the Crown Lands t, from 
an tower in the western portion of the city. 


chronicle their arrival. The other locomotive, yet 
expected, is one belonging to the Kaiser Ferdinan 





ds ' tubes give an outside 


surface of 1704 square feet, 
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long between tube plates. The external tube 
surface is 1291.7 square feet., and the firebox sur- 
face 80.7 square feet, or 1372.4 square feet in all, 
while the firegrate’area is 18.29 square feet, and 
the boiler pressure 8} atmospheres effective, or 
125 Ib. per square inch. The weight is 32 tons empty, 
or 36 tons in working order, the distribution of 
load in the latter case being 12} tons on leading 
wheels, 12 tons on driving wheels, and 11 tons on 
trailing wheels. The engine generallyis well finished 
and the details are neat. 

The last of Sigl’s engines shown in the Machinery 
Hall is an express locomotive, the “ Rittinger,” for 
the Southern Railway of Austria we yn agen 
Sudbahn), this being an eight-wheeled-engine with 
four coupled wheels and a four-wheeled bogie at 
the leading end. The truck frames are inside and 
the main engine frames outside, the cylinders being 
also outside and being 164 in. in diameter with 
244 in. stroke. ‘The valve gear is arranged outside 
the frames, between the latter and the centre lines 
of the cylinders, the eccentrics being forged solid 
with the boss of the outside crank on the driving 
axle. This arrangement is much used on some of 
the German railways, the eccentrics being, how- 
ever, frequently keyed on the bosses of the cranks 
instead of being forged in one piece with the latter. 
The plan of forging the eccentrics in one piece with 
the crank enables, however, smaller sheaves to be 
used, and is altogether a neater job. The coupled 
wheels of the ‘‘ Rittinger” are 6 ft. 27 in. in diameter, 
and the total wheel base is 17ft. 7in. ‘The boiler 
barrel is 4 ft, 1g in. in diameter and contains 179 
tubes, 12} in. in diameter outside and 1] ft. 72 in. 
long between tube plates, these giving an external 
heating surface of 1073.8 square feet, the firebox 
surface is 85 square feet, making a heating sur- 
face of 1158.8 square feet in all, while the firegrate 
area is 17.22 square feet, and the boiler pressure 
ten atmospheres effective, or 147 Ib. per square inch. 
There are no compensating beams, each axle having 
its own independent springs, and the weight of the 
engine in running order is 374 tons, of which 7} tons 
are carried by each pair of wheels of the bogie, while 
12 tons rest on the driving wheels and 1] tons on 
the trailing wheels. ‘The weight of the engine 
empty is 33} tons. 

Next to Herr Sigl’s locomotives we find another 
bogie engine constructed at the works of the 
Wiener-Locomotiv-Fabriks-Actien Gesellschaft, at 
Floridsdorf, near Vienna, works of which Herr 
Bernhard Demmer is director. This engine is 
named the *“‘ Rafael Donner” and like the * Ritt- 
inger” it has four coupled wheels and a four- 
wheeled truck at the leading end. The coupled 
wheels are, however, smaller than those of the 
‘* Rittinger,” being 5 ft. ] in. indiameter. The dia- 
meter of the truck wheels is 3 ft, 2in. The general 
arrangement of cylinders, valve gear, and frames 
is similar to that of the ‘* Rittinger,” the piston rods 
are, however, prolonged through the front covers. 
‘The cylinders are 154in. in diameter by 2 ft. stroke. 
The boiler of the ‘* Rafael Donner” has a firebox 
constructed upon Herr Becker's system, a system of 
which we shall speak presently. 

Leaving the Machinery Hall we find on the 
northern side two pavilions containing examples of 
Austrian locomotives, these pavilions belonging to 
the K. K. Ferdinands Nordbahn, and the Oester- 
richische Nordwestbahn, respectively. The build- 
ing of the latter company, by the way, represents a 
regular station, with bocking office, waiting rooms, 
electric telegraph, signal zear, &c., while close to it 
are put down examples of switches and crossings, a 
weighbridge, examples of barriers for level crossings, 
and other adjuncts of stations all properly arranged. 
Within the station building are examples of rolling 
stock with an engine and snow-plough, and alto- 
gether the exhibition is a most complete and in- 
teresting one. In the electrical apparatus particu- 
larly there are several objects of special interest, but 
these we must leave for notice in their proper place. 
The engine shown in this station is almost exactly 
similar to the ‘‘ Rafael Donner” of which we have 
just spoken, it having four coupled wheels 5 ft. 2 in. 
in diameter and a four-wheeled truck with 3 ft, 1 in. 
wheels at the leading end. ‘The cylinders, however, 
are larger than those of the ‘“ Rafael Donner” 
being 16 in. in diameter with 22in. stroke. The 
engine of which we are now speaking was built by 
Sig] in 1870, and it is shown by.the Oesterrichische 
Nordwestbahn after having run about 20,000 
Austrian miles (equal to about 93,500 miles 
English). The nature of the repairs executed dur- 
ing the performance of this mileage is not stated ; 











but the engine is at present in good order, It is 
accompanied by a heavy snow plough mounted on 
four wheels and weighing about 64 tons. 
The pavilion of the K. K. Ferdinands Nordbahn 
also forms a kind of station building, containing at 
resent a sleeping carriage, some wagons, and two 
ocomotives ; while arranged on tables are electric 
telegraph instruments, portfolios containing draw- 
ings of rolling stock, &c., and examples of loco- 
motive details. Lastly, the pavilion contains ex- 
amples of boilers constructed on Herr Becker’s 
system, to which we have already alluded, one of 
the examples being a new boiler with the barrel 
detached from the firebox casing, and the other the 
firebox and firebox casing detached from a boiler 
which has been about four years in service: We 
shall in a future number publish complete drawings 
of a boiler constructed on Herr Becker's plan, 
meanwhile we give an outline sketch which will 
explain its leading characteristics. From this sketch 
(see Fig. 11) it will be seen Herr Becker's firebox 
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may be said to hold an intermediate position between 
the well-known arrangement of M. Belpaire and 
the semicircular crowned box of Mr. Haswell. Like 
M. Belpaire, Herr Becker ties the crown of the fire- 
box to the roof of the firebox casing by stays 
screwed into both plates; but instead of making 
the casing with an entirely flat roof, he only flattens 
it for about 2ft. in the centre, as shown, this flat 
portion being traversed by the stay bolts. The 
remainder of the roof of the firebox casing-is of the 
usual arched form, and the horizontal stays réquired 
in M. Belpaire’s system are thus renderedunneces- 
sary. The crown of the inside firebox is: also flat 
for a width of about 2 ft., the crown beyond this 
flat portion being curved with a large radius to join 
the side plates. The stays for the crown are cf 
iron, and are enlarged at the part screwed through 
the roof of the casing. Nuts screwed up against 
copper washers are applied inside the roofs of both 
casing and firebox, as shown. The mode of staying 
the firebox, of which we have just spoken, is now 
being largely adopted, and is undoubtedly an ex- 
cellent one, well worthy of the notice of English 
locomotive builders, as it gives a lighter box than 
M. Belpaire’s system, and gives more space for 
tubes than fireboxes made with semicircular 
crowns. 

Of the two locomotives at present exhibited in the 
pavilion of the Kaiser Ferdinands Nordbahn, one is 
a six-wheeled tank engine with driving and trailing 
wheels coupled, which was reconstructed at the 
works of the company in 187]. The engine has 
outside cylinders 16 in.in diameter with 2 ft. stroke, 
while the coupled wheels are 4 ft. 1}in. and the 
leading wheels 3 ft. 1} in. in diameter. The wheel 
base is 11 ft. 9in., and the water is carried in a 
saddle tank. ‘The engine has inside frames and in- 
side valve gear, the latter being of the ordinary 
shifting link type. ‘The firebox has an arched: cor- 
rugated top on Mr, Haswell’s system ; this, and-the 
fact of the engine being carried entirely on volute 
springs, being apparently the only noticeable features. 
The other engine now in the pavilion is the ‘ Alt- 
vater,” a six-coupled engine with outside cylinders, 
outside frames, and inside valve gear, built by Sig] in 
1872. ‘This engine’s cylinders are 17 in. in diameter 
by 26 in, stroke, and the wheels are 4 ft. in diameter 








ind placed with a wheel base of 10 ft.8in. Another 
engine is, as we have stated, to be also shown in this 
pavilion, and when it arrives we shall give particu- 
lars of it, and also have something more to say con- 
cerning the engines which we have just noticed 
briefly. We hope also at the same time to give 
illustrations of some of the principal locomotive 
details which the pavilion contains. ‘The carriage 
and wagons shown, as well as the electrical exhibits, 
will be described in due course in the articles de- 





voted to those subjects. 


AGRICULTURAL ENGINES AT THE 
VIENNA EXHIBITION. 


Ir is generally admitted by all who have ex. 
amined the agricultural exhibits at Vienna that 
in this department, at all events, England has done 
more than hold her own; and there is, in fact, no 
other nation whose examples of agricultural ma- 
chinery can bear a moment’s comparison with thoge 
sent by our own makers. The leading English agri- 
gricultural engineers have, as is well known, for 
many years past made vigorous progress in intro- 
ducing their manufactures abroad, and in doing this 
they have gained an amount of practical experience 
concerning the requirements of various countrias 
and different systems of agriculture which renders 
them facile princeps in any competition with Conti- 
nental makers, It is our intention in future articles 
to describe in detail the more noticeable examples of 
agricultural machinery shown at Vienna ; at present, 
however, we only propose to spezk briefly of the 
agricultural engines exhibited, and to point out any 
special peculiarities by which they are charag- 
terised. 

And here we may remark at once that in the 
British department, although we find plenty of 
things which are good, we discover little that is 
really novel in the way of portable engine con- 
struction. It is at the shows of the Royal Agri- 
cultural Society that novelties are generally brought 
forward by our leading firms, and in preparing their 
exhibits for Vienna our makers appear to have de- 
termined to show the best results of experience 
already gained rather than novelties, of which the 
practical value had yet to be proved. Under these 
circumstances our notice of the British exhibits must 
necessarily be a brief one, as it is useless for us to 
enter into minute descriptions of engines with the 
details of which our readers are perfectly familiar, 

On entering the western hall for agricultural 
machinery by the door next the British section of 
the Industry Palace, we come first upon one of 
Messrs. Aveling and Porter’s 8-horse agricultural 
locomotives of the well-known Rochester type; 
but with several minor improvements in matters of 
detail calculated to improve an already excellent 
engine. Outside the hall, by-the-bye, the same 
firm show their new road roller, illustrated by us 
on page 309 of the present volume, and also one of 
their admirably useful little 6-horse crane engines, 
so frequently noticed in our pages. Passing Messrs. 
Aveling and Porter’s stand, we find Messrs. Wil- 
sher and Co., of Braintree, with an ordinary 
portable requiring no special comment, and next to 
it an engine from Messrs. Wallis and Steevens, of 
Basingstoke, fitted with their annular space water 
heater. Next come Messrs. Robey and Co., 
of Lincoln, with a fine show of portables in 
all the glory of polished mahogany lagging and 
high finish, but still of the ordinary types made by 
the firm. These engines have all steam-jacketted 
cylinders ard feed-water heaters, and one of them 
is fitted with Mr. Richardson’s governor acting on 
the eccentric, and varying the expansion. The 
Reading Iron Works Company have sent their 
celebrated Cardiff engine to Vienna—an engine 
which has already been illustrated and described in 
our pages; while Messrs. E. R. and F, ‘Turner, of 
Ipswich, although they have not sent the engine 
submitted by them for competition at Cardiff, show 
one like it, with piston slide valve, and Messrs. 
Hartnell and Guthrie’s arrangement of frames and 
governor. We have already had occasion to speak 
most favourably of this type of engine as one well 
adapted for being worked at a high piston speed, 
while the Cardiff trials showed the efliciency of the 
governor and the excellent results which could be 
produced by a single slide valve. . 

Messrs. Ransomes, Sims, and Head, of Ipswich, 
whose stand comes next on our list, are the exhi- 
bitors of one of the few novelties in portable engine 
building at Vienna, this being the ]0-horse engine 
fitted with Messrs, Schemioth and Head's patent 
straw-burning arrangement, which we illustrated 
and described on page 357 of our number of the 
23rd ult. Messrs, Ransomes, Sims, and Head also 
show one of their ordinary 10-horse engines, 4 
12-horse double-cylinder, and an 8-horse eng” 
tylinder, fitted with link motion, the expansion lin 
being of the neat solid bar farm which the ge 
long used. All the engines at this stand are _ 
with brakes to adapt them for use in hilly countries, 
the brake blocks being applied by @ screw he 
brake wheel secured on the inner side of one of the 





hind carrying wheels. 
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Passing on, we come to the stand of Messrs. John 
Fowler and Co., of Leeds, who, besides the collec- 
tion of ploughs, &c., to be noticed in their proper 
place, show a double-cylinder ploughing engine for 
working on the double-engine system, and a trac- 
tion engine of one of their well-known types. The 
traction engine, we may mention, has a steam jet 
pump or elevator fitted to the tank for the purpose 
of raising water from road-side ponds, and an in- 
jector, in addition to a pump, is provided for feed- 
ing the boiler. ‘The workmanship of both the 
traction and ploughing engine is excellent. 

Messrs. Marshalls, Sons, and Co., of Gains- 
borough, besides a very neat semi-portable engine, 
which we shall notice in its proper section, show one 
of their ordinary 8-horse single-cylinder mga. 
and a 14-horse double-cylinder engine of the type 
which they brought out at Cardiff, with wrought- 
iron brackets for the crankshaft plummer blocks, 
the latter being free to slide on the brackets, and 
being connected to the cylinder by strong tie rods, 
which also carry the plate to which the guide bars 
are fitted. This is a thoroughly substantial and 
well-finished engine. Messrs. Marshall’s engines 
have all steam-jacketted cylinders. Next we have 
Messrs. Ruston, Proctor, and Co., of Lincoln, who 
show two engines, one with a single cylinder, and 
the other with a pair. In both cases the cylinders 
are steam jacketted, and fitted with adjustable ex- 
pansion valves, and both engines are provided with 
crossed-arm governors of the type which Mr, Jere- 
miah Head introduced to the notice of the Institu- 
tion of Mechanical Engineers at their Middles- 
brough meeting. 

Messrs. Clayton and Shuttleworth who, for some 
sixteen years past, have had a branch establishment 
at Vienna, and at whose works there about 300 
men are now employed, have a large show of 
portable engines at their stand next to Messrs. 
Ruston, Proctor, and Co.’s. The engines exhibited 
vary from 4 to 20 horse power, the engine of the 
latter size having two cylinders, and being fitted 
with link motion. It has also an extra large firebox, 
and is altogether a sort of giant in its way. With 
the exception of this and a 16-horse engine, all the 
engines shown are provided with the wrought-iron 
flexible brackets for carrying the crankshaft plum- 
mer blocks, which the}firm first adopted'nearly two 
years ago. In the engines to which these brackets 
are fitted the strains due to the thrust and pull of 
the connecting rods are taken up by the bars 
which connect the crankshaft plummer blocks to 
the cylinders, or to the hind end of the engine. 
With one exception all Messrs. Clayton and Shuttle- 
worth’s engines are fitted either with separate ex- 
pansion slides or with link motion, while all have 
steam jacketted cylinders. In most cases the hind 
axle is placed behind the firebox, and many of the 
engines are fitted with brakes, the brake blocks 
being fixed to a cross beam and applied directly to 
the tyres of both the hind wheels. We like this 
plan better than using a separate brake wheel, and, 
moreover, as the blocks can be applied to both the 
hind wheels, a greater holding power is obtained. 
The brakes in Messrs. Clayton and Shuttleworth’s 
engines are applied by a screw which is not rigidly 
attached to the boiler, but which when tightened 
up compresses a stiff helical spring. The use of 
this spring gives the arrangement a certain amount 
of elasticity, and enables the brake blocks to adjust 
themselves to the wheels even if the latter should 
not be perfectly round. We notice that since they 
exhibited at the last Smithfield Show, Messrs. 
Clayton and Shuttleworth have fitted to their 
engines a neat form of the ‘‘ exhaust jet” feed heater, 
now used by so many makers; but otherwise the 
details of their exhibited engines appear to be of 
their usual type. The workmanship of the engines 
18, we need scarcely say, excellent. 

Adjoining Messrs. Clayton and Shuttleworth, 
Messrs. Hornsby and Son, of Grantham, show three 
portable engines of 20, 8, and 6 horse power 
respectively. The two latter are of their ordinary 
single cylinder type, while the 20-horse has two cy- 
linders, and is fitted with link motion. Messrs. 
Hornsby still adhere to their old plan of making 
their engines with very high firebox casings, the 
upper part of the latter thus forming a dome, and 
also a jacket to the cylinders, which are fixed 
within it. ‘They are also one of the few firms which 
retain the round guide bars for the crossheads. The 
workmanship of the engines exhibited is good. At 
the next stand Messrs. Garrett and Sons, of Leiston, 
show seven portable engines, these being all of their 
ordinary patterns, except that three of them, be- 





sides having the ordinary firedoor, are fitted below 
the latter with a large mouthpiece, also provided 
with a door, and intended for the introduction of 
straw, so as to adapt the engines for burning that 
fuel. The arrangement is one designed by Herr G. 
Maly ; but we have had no means of judging of its 
efficiency. Messrs. Garrett are one of the very few 
English firms of any pretensions who do not yet 
steam-jacket their cylinders; we hope, however, to 
see them adopt the practice in time. Mr. Stephen 
Lewin, of Poole, and Messrs. W. Foster and Co., of 
Lincoln, are two other makers who exhibit engines 
with unjacketted cylinders, the former showing two, 
and the latter one, engine of their ordinary types. 
The engine last mentioned complete our list of those 
shown by English makers. 

Taken as a whole, the collection of engines sent 
to Vienna by British exhibitors, is, as we have said, 
of a most creditable character, and one well calcu- 
lated to show the progress which, during the past 
few years has been made in this branch of manu- 
facturing engineering. With comparatively few 
exceptions, the English portable engines have 
steam-jacketted cylinders, a large number have 
separate expansion valves, and nearly all are fitted 
with some arrangement or other for heating the 
feed. And here we may remark that the plan of 
arranging the pump to deliver back into the feed 
tub, and heating the feed by the introduction of a 
jet of exhaust steam into the return stream of water, 
is that which appears to be now most widely adopted. 
If we are not mistaken, this form of exhaust jet 
heater was first introduced by Messrs. E. R. and 
F. ‘Turner, of Ipswich, who, we believe, first 
showed it, in a somewhat crude form, at the Ox- 
ford meeting of the Royal Agricultural Society 
in 1870. Since then the plan has been adopted by 
other firms, and improved in its details, and a large 
proportion of the engines at Vienna are fitted with 
it, the arrangements applied by some of the makers 
being very neat. Altogether the plan is an im- 
provement, in many respects, upon the old expe- 
dient of blowing a portion of the exhaust direct 
into the feed tub. Besides adopting the fuel-saving 
expedients, to which we have just referred, our 
English makers of portable engines have of late 
years made great progress in the matters of general 
design and workmanship, and, as far as the firms 
are concerned, there is now little to desire on these 
heads. In saying this, however, we must not be 
supposed to affirm that the portable engines now 
made in England are perfect, and, in fact, we hold 
no such opinion. We believe that, as time goes on, 
and farmers.and their employés become more and 
more accustomed to the use of steam power, the 
path will be opened for the employment of higher 
pressures of steam and higher piston speeds than 
are now used, the result being a material reduction 
in the weight of engine required for a given power, 
as well as a further economy of fuel. Already the 
use of steam ploughing engines and agricultural 
locomotives is familiarising the former with higher 
speeds and pressures, and there are amongst our 
portable engine builders several who are fully alive 
to the advantages to be gained by such means, and 
who may be relied upon to introduce improved 
engines as soon as the demand for them arises. 

French portable engine builders are very poorly 
represented at Vienna, there being, in fact, only 
two makers who exhibit, namely, MM. Albaret and 
Cie,, of Liancourt (Oise), and Del Ferdinand, of 
Vierzon-Forges (Cher). ‘The former firm shows an 
engine with a very long boiler and circular firebox 
casing, the engine being fixed on the top of the 
boiler on a heavy cast-iron bedplate, on which is 
formed a slipper guide for the crosshead, The feed 
is supposed to be heated by the exhaust pipe being 
made to dip down with a bend into a tank at the 
side of the boiler. ‘The whole engine is terribly 
rough, and the design generally bad. As for Del 
Ferdinand’s engine, when we have said that it is 
somewhat better than Albaret’s, we have bestowed 
on it all the praise it deserves. Like Albaret’s, it 
has a round firebox, and a cast-iron bedplate on the 
boiler, while it is fitted with a feed heater, which is 
a bad imitation of Messrs. Brown and May’s, 
The lagging of the cylinder of this engine is a 
curiosity of patchwork construction, and altogether 
the workmanship is very rough. The cleading 
plates of the cylinder, being painted imitation rose- 
wood, make the appearance additionally aggravating. 

Leaving the agricultural annex, and passing into 
the Machinery Hall, we find two more portable 
engines. Here, in the Danish section, is an engine 
from Kockum’s Engine Works, Malmo, of very fair 





workmanship, but with unjacketted cylinder, and 
similar in general design to those made in England 
some eight or ten years ago. The other engine in 
the Machinery Hall is from the Maschinenfabrik 
und Eisengiesserei Armstadt, and is a somewhat 
similar engine to that last mentioned, it being of a 
pattern which we may term ‘old English,” with 
unjacketted cylinder, but with a feed heater on the 
smokebox. The workmanship of this engine is 
rough. 

In the Eastern Agricultural Hall are a few more 
portables, these completing the list of exhibits of 
this class at Vienna. Here we find an engine from 
Messrs. Lilpop, Rau, and Co., of Warsaw, which 
we must class as a portable, as it is mounted on 
wheels; but whichis not of the ordinary type. The 
wheels in this case carry a wrought-iron frame, on 
which are mounted a vertical boiler and an inclined 
engine, the cylinder being placed at an angle of 
about 45°, and the crankshaft being at the highest 

int of the engine frame and next the boiler. The 

eed on its way to the boiler is forced through a 
pipe which traverses a cylindrical vessel through 
which the exhaust steam passes. This engine is 
not highly finished, but the workmanship looks 
sound and good, and there is no fault to find with 
the proportions. Close to this exhibit is shown a 
small and roughly finished portable from Vidat’s 
Istvan Gép-Gydra, Pesth, which requires no special 
notice. lose by, also, we find one of the few 
novelties in this department, namely, a rotary por- 
table engine by Mr. William Dorning, of Polgardy, 
Hungary. Mr. Dorning puts his rotary engine on 
the top of an ordinary portable boiler ; but we have 
no faith in the supposed advantages of the arrange- 
ment, and we fancy that the application of the 
Royal Agricultural Society’s system of testing to 
such an engine would show some'startling results. 

On the opposite side of the hall Herr G, Sigl, 
of Vienna, and Wiener-Neustadt, exhibits two 
portable engines which show a higher class of 
workmanship then those of any other Continental 
exhibitors, Both engines are fitted with expansion 
valves, that of one engine being under the control 
of the governor, which is placed on the crankshaft, 
and acts on expansion eccentric. We hope to be 
able to illustrate this arrangement on a future 
occasion, The cylinders of Herr Sigl’s engine are, 
we regret to notice, not steam jacketted, and the 
only arrangement for heating the feed consists of a 
branch from the exhaust, which can be put in com- 
munication with the feed tub. Lastly, we have in 
this hall two portables (8 and 10 horse power) from 
the Fiirstlich Liechtenstein’sche Maschinenfabrik 
and Eisengiesserei, Adamsthal, near Brunn, these 
being engines of a very ordinary type with un- 
jacketted cylinders, the larger one having a feed 
heater on the side of the boiler, in which. the feed is 
heated by the exhaust steam. 

We have now completed our list of the portable 
engines at Vienna, and it will have been seen that 
in this department the show made by Continental 
builders is as inferior as that of the English firms is 
good. There are no American portables, and, with 
the exception of the one from Darmstadt, none from 
German makers, while Belgium also is entirely un- 
represented in this class of machinery. It is curious 
also, considerable the ease with which portable 
engines are transported, that France should show 
two such engines only. The deduction to be drawn 
from this state of affairs is either that Continental 
builders are not desirous of competing with English 
makers in the Eastern markets, or that they feel 
themselves at present incapable of doing so, the 
latter conclusion being, we believe, the truth. With 
such large numbers of English - built engines 
annually being sent to the Continent, it is, however, 
inevitable that the present extraordinary specimens 
of foreign portable engines should be succeeded by 
better types, and, therefore, although our Englis 
firms may be well satisfied with the display they 
have made at Vienna during the present year, it 
by no means follows that they will have it all their 
own way in the future, They have, however, got 
an excellent start, and they may be fairly trusted to 
make the best of it. 





Frencu Stee~n Maxrnc.—The Denain Forges and Blast 
Furnaces Company has commenced the construction of a 
man ry. The buildings, which will involve an outlay 
of not less than 120,000/. or 160,000/., are to be completed in 
May next year. The establishment has already secured 
orders to the extent of 80,000/. in advance, and the Northern 
of France Railway Company has taken a large interest in it, 
so as to assure the production of the steel which it re- 
quires. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBroven, Wednesday. 

The Cleveland Iron Market,— Yesterday the attendance on 
*Change at Middlesbrough was rather larger than it was last 
week. The tone was a little more satisfactory, but scarcely 
any i was t ted. Owing to the recent short 
supply of ironstone, the blast furnaces have not got 
thoroughly into good working order again, and the con- 
sequence is that a great quantity of forge pig iron has been 
made. Foundry iron is scarcer, and the price is therefore 
fairly maintained. Not more than 112s. 6d. per ton can be 
got for forge iron. Business on ‘the whole is dull. In the 
manufactured iron trade there is no change. Many con- 
tracts are bein my ony) worked off, and there is no sign of 
fresh orders. The act is that the aigh prices are checkin 
trade, and there will not be a7 om improvement until 
prices are re-arranged. It is ulated that about 400 
puddling furnaces in the North of England are now stand- 
ing idle. Manufacturers cannot get orders at list quotations, 
and they will not, at the present cost of raw materials, accept 
contracts at rates which would result in their losing money. 
Joan SEG, aguennG, eas Se nail and wire trades are 





The Emigrant Ship built on the Tees.—On Saturday, the 
_—s Sverre, a steamer, 3500 tons burden, built b Messrs 
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r cent. were occasioned by defective 
le to discuss here in detail the various 
ing broadly, American ap are 
in England, and the margin of safety 


from the Tees to the Tyne, and gave every satisfaction. She | random four months in 1872 it would appear that 
is 325 ft. in ang 37 ft. 3in. in breadth, and 28 ft. depth of total — - cent., of deaths 74 per cent., 


hold. With a handsome saloon aft, fitted with om luxury | injuries in gene i 
for thirty-five first-class ngers, there is in the fore part | bridges. It is impossi 
of the vessel accommodation for forty second-€lass passen- | reasons for this. § 
rs, and between decks provision is made for 650 emigrants. | made much lighter t 
he engines, 260 horse power, are supplied by Messrs. T. | is much smaller. But as regards the custom of 1 ib 4 
Richardson, of Hartlepool. Messrs. Backhouse and Dixon | skeleton bridges, without a platform or parapets, Libra 
have built six steamers for the Norwegian Company. Ship- | says: — fi 
building on the north-east coast is growing duller. | “Neither one or other of these serve any a so far 
The Cleveland Miners.—On Monday Mr. Rupert Kettle, of | ** ° ©&™ See in contributing to either the po pa 
Wolverhampton, begins his inquiry into the wages question hed = a Bann og eee WA ——. of fact the want 
of the Cleveland ironstone miners at Saltburn. It will be | .» pets and platform. in American bridges causes directly 
recollected that Mr. Kettle agreed to act as arbitrator. lee ate tly mush loss of life, > oh when a train leaves the 
The Coal and Coke Trades.—Considering the time of year | track on or near a bridge, the train either falls through or 
the prices of coal and coke continue very high. | tumbles over into the river below, where those who = 
> mal eae Sa net ees Ca 
CHEAP RAILWAY BRIDGES. cars. In a well-built Engli mage 6 wan © 
To rue Epitor or ENGIngeRine. through the floor. Advocates of oy Cheap Ae dividends 
Srrx,—In ExGrvgeRivo of June 6th under the signature | shoul a aug sate ing’ - sepe setuenate passenget® 
“Libra,” one of your correspondents recommends among | the penalties incurred by _ 1 ees truly, 
various economies in railway construction, bri after the Ewine MaTuesox. 
American fashion, without floors or parapets. fi the writer 32. Wal London, June 18, 1878 
of that letter aware of the great loss of life occasioned on 2, Walbrook, oe Oe ee a 
United States railways by the failure of bridges? The 
statistics on this point are very remarkable, and are such as 

















Sourn Amerrcan Rariways.—In 1863, the Argentine Be- 





in this country would arouse public indignation. In the | public had barely 30 miles of railway, whi it now bos 
American Gasette « list of idents with their | nearly 1000 miles in actual traffic or “hee will 
causes is given monthly and the proportion of these caused | In the course of a few years it is is al 

by the failure of bridges can be ascertained. Taking at | be.900 miles of line converging upon mm 
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TYRE-DRILLING MACHINE AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE SACHSISCHE MASCHINENFABRIK ZU CHEMNITZ. 
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TYRE-DRILLING MACHINE. 

WE illustrate this week a neat machine exhibited at 
Vienna by the Stichsische Maschinen Fabrik zu Chemnitz 
(formerly Richard Hartmann) of Chemnitz, for the pur- 
pose of drilling, from the inside, the holes in the tyres of 
railway wheels. The axle, with its wheels in place, rests 
on the two supports shown on the bed of the machine. The 
tool is fixed in the upper part of the small toolholder on 
the left of the main slide. It receives its rotary motion 
by bevel gear very similar to that of an ordinary drilling 
machine, and it can also be moved from side to side, 
through a distance of 6 or 7in. by hand. On the back of 
the horizontal spindle which crosses the top of the machine 
is a small two-speeded pulley, which transmits its motion 
to another similar pulley on a spindle below, and then by 
means of a worm and worm wheel—(seen in the engraving 
on the right of the machine)—to a cross spindle, On the 
inner end of this spindle is a bevel pinion driving in opposite 
directions two similar pinions which revolve round the 
vertical screw. By means of a clutch, actuated by a small 
hand lever behind, either the one or the other of these 
pinions can be brought into gear, and thus the tool is fed 
upwards, or withdrawn from the hole downwards, by a 
self-acting motion. The cone which drives the whole ma- 
chine is triple speeded. The machine can drill wheels 
from 2 ft. 6 in. diameter upwards, and must be very con- 
venient in a shop where much of such work is done. It is 
thoroughly well made throughout. 






































Tue Vrertie Mortacre.—In the course of last year, 63,528 
tons of rough minerals of every description were obtained 
from the mines of the Vieille Montagne Zinc Com; 
78,968 tons of minerals were purchased in a rough cal. 
cined state; and 3967 tons of argentiferous lead minerals 
were produced from the mines of the company. Continuing 
our review of the operations of the Vieille Montagne last 
year, we may note that in 1872 some. 94,626 tons of coal were 
extracted from the mines of the company, 39,663 tons of rough 
zine were produced in the various works of the com any, 6851 
tons of zine white, — 83,491 tons of rolled zine, while 45, = 
tons of zinc of scription were sold by the 
At the close of 1 - “the ieille meomene fandlice 31,490 porvons 71 
work-people, representing with their families 


Sourn AvstRratian Rattways.—The Adelaide and Glenelg 
Railway, oe | from the ampleted Glenelg to Victoria- 
square, Adelaide, he 8 been By ted. There are bridges 
over the river Sturt and the 
cbantnatiesaaiae Anion the line also crosses 
the Brighton and Wilun ce roads. Two le Bissell bogi 
engines have been to the order of company by 
Messrs. R. Stephenson and Co., and have been despatched 
to the colony in the Blundell. They were accompanied 
by an experienced fitter and driver, who was to put them 
together when they reached the colony, and who was ex- 

to remain in the service of the com: ~ am Other plant 
also been made for the line in Eng The 


connecting 

7 railway has been commenced. tenders a are 
for Section No. 1, Messrs. J. C. and J. Leonard, 16,1647. 16s. 
10d.; and for Sections No. 2 and 3, Messrs. Paltridge and 
Parkin, 23,0801. 14s., and 10,9681. 14s, vely; making 
for the whole distance a total of 50,1471. 146. 10d. It is 
understood that Mr. Bepem, the Government resident en- 
gineer in the south-eastern district of the colony, is to have 
charge of the work. 
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BOW AND STERN SCREW SHIP.* 
By Mr. Rosser Garrrirus. 


Havine taken great interest in the propulsion of screw 
steam ships for several years, and being fully alive to the vast 
importance of steam navigation both for war and also for 
mercantile ships, to the improvement of which propulsion I 
have devoted a great of my life, I trust I shall be 
pardoned for occupying your time by calling your attention 
to a few ical ions that I wish to make, and also 
for bringing before you the results of a series of experiments 
which have occupied me for nearly two years, first upon 
working models, and latterly upon a screw steamer, 
the Alpha, by means of which trials I have arrived at con- 
clusions, which will in my opinion form the basis of a new 
and improved system or arrangement for working screw 
steamships. 

Since the introduction of my improvements in screw pro- 

llers in the year 1849, there have been numbers of patents 
for improvements in screw propellers; but the only one of 
these so-called improvements that has stood the test of time 
and ical working has been that of the enlargement of 
th« , and the making the blades narrow at the points and 
wide at the roots, in contradistinction to the plan generally 
used prior to that date, which plan was the reverse of that I 
both then and since have advocated. 

I have tried several alterations in the form of the screw 
without, however, obtaining any material improvement in 
the results, and my experience has led me to believe that no 
real good is to be looked for in the mere alteration of the 
form of the screw itself, that subject being exhausted ; and if 
any further advance is to be made in screw propulsion it must 
be sought in the manner and position in which the screw is 
to be applied to the ship, or, in other words, the manner of 

applying the propeller to the object to be propelled, it being 
borne in mind that experience shown that the greater 
the length of a steamship is in rtion to her beam, the 
greater also are her economic advantages. : 

Our own reason will tell us, and the assertions of tried 
sailors confirm us in the opinion, that a vessel of 400 to 
500 ft. in length, and 45 to 60{ft. beam, would be, should 
her engines break down in a heavy sea, a perfectly unman- 
ageable mass, unless, indeed, such a vessel happened to have 
the 1 pray dy a breeze, which, by means of her canvas, 
would give a speed of about 4 knots an hour, or at any 
rate sufficient to obtain steerage way, and cause her screw to 
revolve, and the probability is, that unless her canvas would 
give her that speed, she would get into the trough of a sea, 
and would share the terrible fate of many large and first- 
class ships, which have not been seen gr heard of since after 
leaving their port of departure. 

In order to avoid some of the difficulties and dangers that 
now attend screw ships, and also to improve their speed, it 
oceurred to me that if in addition to the screw at the stern 
another propeller were applied in the bow of a steamship, 
both screws being placed in tunnels formed in the side of the 
ship so as to be protected from coming in contact with such 
objects asa — 's anchor or cable, it would be the means of 
avoiding a grea —— the difficulties and dangers now at- 
tendant upon screw ships. 

In order to test the truth of my supposition, I had models 
prepared with strong clockwork springs to work the screws 
in a manner similar to that which | employed when ex- 
perimenting upon my first improvement in the screw pro- 


ller. 

The first model, No. 1, delivered the water on each side of 
the “bow,” and this bow screw alone gave a result which, so 
far as speed is concerned, was as good as that obtained from 
the stern screw worked in the ordinary way, and when 
reversed to drive the model astern, it showed a decided 
superiority over the stern screw worked in the ordinary way. 
I afterwards had made Model No. 2, which delivered the 
water from the bow screw underneath the ship and took in 
the water for the stern screw, also from underneath, so that 
both ends of the ship were made the same below the water line, 
which I found to be the best arrangement, as the bow screw 
itself gave a better result in consequence of the water dis- 

from the screw meeting with ops resistance, 
giving the same effect as is now produced by lowering the 
screw, and thereby obtaining a deeper immersion of the 
blades. 

Another + advantage may be obtained by this method 
of placing t wee and that is that the ome way be made 
to discharge any bilge water or t age that ma 
ha to Nabe pines th the Vessel.» This may be effected by 
having a discharge from the bilye to the forward edge of the 
screw in the stern tunnel, when by opening a sluice cock or 
valve, the screw will draw its supply, or a portion of it, from 
the bilge or the inside of the ship instead of from the open 
stern, as shown in the drawings. 

Model No. 8 is of the steamship Alpha as she was first con- 
structed, but she was afterwards cut in two, and 8 ft. added 
to her length, making her 50 ft. long, and 9 ft. beam. On 
one side are the tunnels as fitted, the other side shows 
what she ought to be if my system had been correctly carried 
out, which would no doubt have given a much better result 
than was actually given by the trials. This I have proved by 
my former ery with models properly constructed. 

Model No. 1 I first had made with its discharge openings 
on the side of the ship, and No. 2 with the discharge open- 
ings underneath the ship. 

A series’of ——— with these models were conducted 
by Mr. Bevis, the manager of Messrs. Laird Brothers, in a 
trough 50 f. long, the boat being worked by the springs that 
are now in the model, and wound up the same number of 
turns for each run, the time being and the winding 
done by Mr. Bevis, which experiment gave the following re- 


ana of three runs: 
The meas of the fest three runs with the screw at the 
bow in the open water was 90 seconds, and 511 revolutions of 





The second three runs with the screw in the bow tunnel, 
71 seconds and 450 revolutions. 

The third three runs, screw at the stern in the open water, 
on the old system, 80 seconds and 493 revolutions. 

The fourth three runs, screw at the stern in the tunnel, 
66 seconds and 430 revolutions. 
With one engine at the stern screw, and one engine at the 
bow screw, in the tunnels, it was 46 seconds and 416 revo- 
lutions. 
The result of some trials made on the steamship Alpha at 
Lynn on the 14th and 15th of May last, showed that 160 revo-" 
lutions per minute of the stern screw alone gave a mean 
speed in 8 runs of 4921, screw working in the tunnel. 160 
revolutions per minute of the same screw gave a mean speed 
in 8runs of 4626, screw working in the open water in the 
ordinary way. 160 revolutions of both bow and stern screw 
ie ve a mean speed in 4 runs of 5820. 
cubing the speed of the runs with the screw working 
in the tunnel and in the open water it gives 20 per cent. less 
power required by the screw when working in the tunnel to 
obtain the oy as when working in the ordinary way. 
steamer Alpha is now at Lynn, and any persons that 
may desire to witness some trials made with her can do so 
by giving one or two day’s notice to that effect, but such 
trisls must be completed this week as the owner is on the 
point of removing his vessel. 
From the above facts and trials that I have since made 
with the Alpha, I can confidently assert that the advantages 
enumerated below will be found to exist over the present 
system of steamship propulsion. 
1, A considerab’ in in speed or with reduced engine 
wer, the same een te obtained as by the stern screw only, 
ut with a considerable saving of fuel, a matter of vital im- 
portance at the present time. 
2. Complete protection to the screws and rudders is in- 
sured by the tunnels, thereby avoiding the breakages of the 
exposed screws and rudders now frequently occurring in 
screw ships. 

8. In order to obtain the same propelling power as with 
the single screw, the bow and stern screws only require to 
be one-half the diameter of the single screw, and being fixed 
as low down as possible the engines and screw shafts are 
mote safely pla in the ship; the bow and stern screw 
propellers ‘belng of smaller dimensions than in the single 
screw ship, smaller engines will be required, thereby effect- 
ing a t saving of weight and expense. 

4. There is no vibration from the action of the screw pro- 
pellers when working in the circular tunnels. 

5. A ship with bow and stern propellers can be stopped 
when going at full speed in less than one-half the time and 
distance that a ship can be with a stern screw only. When 
the bow screw is reversed the bow rudder will act on the 
ship immediately, whereas in stopping and reversing the 
engines of ships with stern screws only, the momentum will 
carry them in a straight line a considerable distance, owing 
to the stern rudder not acting when the screw is stopped or 
reversed. The effect of this must be at once apparent, as in 
one case, not only is the s reduced in less time, but the 
ship can be rapidly turned from her course, owing to the 
immediate action of the bow rudder, while in the other case 
the ship proceeds in a straight line until the te is checked 
by the action of the reversed screw or the exhaustion of her 
momentum. 

6. It will do away with the racing of the engines when in 
a heavy sea, with single screw ships when the screw comes 

rtially or wholly out of the water the engines get released 

rom their work, so that without great care on the part of 
the engineers in checking the steam they are liable to become 
disabled, besides this the ship loses its momentum, whereas 
by the proposed system the stern screw cannot lose its water 
unless the stern and part of the keel are lifted out of the 
water, as the supply of water to the screw is taken from 
underneath the ship. 

7. By reversing the bow screw the ship will stop while 
both screws are working, so that by the action of the bow 
and stern rudders, the ship will turn round on her centre 
either way without moving either backwards or forwards. 

8. Great safety will be insured by working the bow and 
stern propellers with separate engines, for should either of 
the engines or screws get disabled, the other will be able to 
propel the ship at about four-fifths of her speed to the end 
of the voyage. 

I believe that by applying engines and propellers in this 
manner at each end of a vessel, say of about 600 ft. in length, 
with 46 ft. beam, and allowing, say, 600 horse power for the 
stern engines and 400 horse power for the bow engines, an 


the passage between Liverpool and New York would be re- 
duced to an average of from seven to eight days. 

A ship with its machinery arranged on this plan, would 
work with ee little pitching in a heavy sea, be- 
cause the weight of water in the screw tunnel at the bow 
would prevent the bow from rising too suddenly, and when 
the bow is up and partially or completely out of the sea, the 
water would run out of the tunnel and lighten the bow, so 
that it would dip more easily and not so deeply when going 
down —. 

Another great advantage obtained by this arrangement, 
will be the additional cargo space gained along the centre of 
the vessel. The entire middle part of the ship will now be 
available for saloons and cabins, free from the unpleasant 
vibration caused by the engines and the screw shaft, and be 
relieved from the disagreeable odours of the oil and tallow 
used for the machinery, and from the noise of emptying the 
ashes at nights, &c. 

A ship construeted on this plan would not require above 


two-thirds the of water that is for long nar- 
row ships with a single screw. In any ship that requires 
500 horse power or with engines, the 
screw propeller to be 20 ft. in diameter or A ve 
and 's draught of water will be 23 ft. or 


upwards, so as:to pothteene immersed, whereas 





average speed of 400 knots per day might be obtained, and P 





only require 16 or 17 ft. draught of water. When screw ships 
are in a heavy sea, the screw is often ially or wholly out 
of the water, and has then no propelling power. In long 
heavy ships one cause of their success arises from their mo- 
mentum, which when once raised ~~! ordinary irregularity 
on the surface of the water is gone through without being 
felt, but when the sea is so rough as to cause the screw to be 
frequently out of the water it materially retards the momen- 
tum of the ship, whereas when a ship be a screw at each 
end, when one of them is up and out of the water the other 
is sure to be well immersed, and thus keep up the momentum 
of the ship, and her speed would not be retarded as in the 
other eases. 





TANK LOCOMOTIVE FOR IRON WORKS. 

Tue Harzer Iren Works, Rubeland and Zorge, show at 
the Vienna Exhibition a small tank locomotive of a class 
constructed at their engine works at Zorge, Hartz, for use 
on lines connected with iron works and mines. Of this 
engine, which is for a line of the normal gauge, we give 
engravings on pages 450 and 451. It will be seen from 
our illustrations that the engine is carried on four coupled 
disc wheels 1 ft. 11$ in. in diameter, the wheel base being 
5 ft. 1Z in. 

The cylinders, which are 7jin. in diameter by 9}2 in. 
stroke, are outside, and are fixed at a rather steep angle so 
as to allow of their being placed above the wheels. The 
connecting and coupling rods are of round section, and have 
solid ends of neat design, The driving axle carries but 
two eccentrics, one for each side of the engine, and a con- 
stant motion .is imparted from each of these eccentrics to 
the corresponding valve through the intervention of a rock- 
ing lever, as shown. The reversing is effected by a lever 
which shifts a distribution valve which causes the currents 
of live and exhaust steam %o change places, the exhaust 
port becoming the inlet steam port and vice versd. 

The boiler is vertical and is 3 ft. 73 in. diameter inside 
the largest plate. The thickness of the plates is 5, in. and 
the pressure of steam 120 Ib. per square inch. The boiler 
contains 104 tubes, 1.77in. in diameter inside and 2 in. 
diameter outside, the immersed portion of these tubes to- 
gether with the firebox exposing a total heating surface, 
of 117 square feet. The firegrate area is a little under 3 
square feet. The boiler is fed by two of Schau’s injectors 
fixed to the buffer beam at the driver’s end of the engine, 
and the feed water is carried in a tank at the other end. 
The coal bunker is situated behind the driver, and the 
stand for the latter is protected by a cab. Other points of 
arrangement will be readily understood from an inspection 
of the engravings. The axles, bearing springs, piston rods, 
and crank pins are made of cast steel, and the boiler of best 
Lowmoor plates. 

The engine we have described weighs 7} tons empty, and 
is capable of drawing a load of 150 tons on a level, or 42 
tons up a gradient of 1 in 100. Two other sizes of the 
same class of engine are also constructed at Harzer Iron 
Works, the principal dimensions of these being as follows: 

Diameter of cylinder 6.1 in. 9.8 in. 


Stroke = = 98 ,, 9.8 ,, 

Heating surface 86 sqr. ft. 183.6 sqr. ft. 

Weight hauled on level 100 tons 200 tons 
” » uplin100 30 ,, 60 ,, 


The engine we have destribedis of a size between those 
just mentioned, and it will no‘@oubt serve well for the class 
of-work for which it is intendede' 





EGG-SHAPED SEWERS. 
To tHe Epiror oF ENGINnEBRING. : 

Srz,—I am much interested by Mr. Hawkins’s communi- 
cation in last week’s ENGINEERING on the area of “Egg- 
Shaped Sewers,” more ia'ly as I had about a year 
ascertained by a precisely similiar investigation, a form 
expressing the area in terms of the square of the depth. Denot- 
ing the depth by D, I found 

A=D?»x .51045. f 

There is a general, and in this instance a particular 
advantage in having the area expressed as above, for in the 
first place the depth is a leading dimension, and in the second 
place, the co ing coefficient may for all ordinary 
urposes be considered as one-half. With this modification 
the formula admits of the following verbal enunciation: The 
area is equal to half the square of the depth. 

If for D we substitute its value in terms of r, we get 

A=9 r?x .61045=r* x 4.59405, j 

a result which almost exactly accords with that given by 
Mr. Hawkins, the slight difference being due, I believe, to 
his having carried the computation of the angle @ only to the 
nearest whole second. s 

As far as I can remember, the above coefficients agree 
well with that in Mr. Hurst’s “ Architect’s Pocket Book. 

I am yours truly, 
Ancup. B. ALLAN. 
Glasgow, June 9, 1873. 





Taz Mrptaxp Ramwar.—We are authorised to state 
that the ph which a in The Engineer to the 
effect that Mr. Adams, of the North London Railway, had 
been appointed to the office of Locomotive Superintendent 
of the Mi Railway, is entirely unauthorised and un- 
founded ; that appointment is still perfectly open. 

Curtis Inonctaps.—The Chilian Minister of Marine has 

i two are building in 
iral Cochrane, 





with 
a screw at both endsof the ship two. 14-ft. screws would 
give the same propelling surface as one of 20 ft., and would 
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TRIPLE-GEARED SELF-ACTING LATHE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. PFAFF, FERNAU, AND CO., ENGINEERS, VIENNA 





STATIONARY ENGINES IN THE 
VIENNA EXHIBITION.—No. III. 
CorLiss ENGINES. 

Or the eight Corliss engines in the Vienna Ex- 
hibition two come from Switzerland, one from 
Belgium, two from Germany, and three from 
Austria. The largest is exhibited by Messrs. Escher, 
Wyss, and Co., of Zurich, but is unfortunately not 
arranged so that it can be set to work. It hasa 
cylinder about 2ft. 6in. in diameter by 4 ft. 9 in. 
stroke, and is intended to work at 140 effective 
horse power. ‘The cylinder is steam jacketted, and 
steam is also admitted to the cylinder cover, The 
valve gear is that known as Spencer and Inglis’s, 
in which the cut off is effected by the governor 
through a trigger gear, in which a cam springs open 
the two arms of a steel fork, and so disengages the 
valve from the control of the disc. The valves are 
shut by a spring, while an air cylinder is as usual 
provided to act as a buffer. The stroke of the 
eccentric is increased—it is difficult to see why—by 
a lever before its motion is transferred to the disc. 
The frame is of the regular Corliss type, and very 
massive. The piston rod head is fitted with brasses, 
adjusted by two bolts, one of the very few instances 
of this adjustment in the Exhibition, and the pin 
is, of course, fast in the connecting rod. The feet 
are quite separate from the piston rod head, and 
can be set up against the guide faces by screws. 
There are no side guides of any kind, nor anything 
to prevent the piston rod turning round except the 
crank pin. Messrs. Soginand Wick, of Basle, have 
a very beautifully finished little engine with gear of 
exactly the same kind as Escher and Wyss’s. The 
cylinder is 33 centimetres (13.12in.) in diameter 
by 75 centimetres (29.52 in.) stroke. Although 
the workmanship displayed in this little machine is 
really very fine (its price is 11,000 francs), it is im- 
possible not to see that it would be folly to put it 
in charge of any one but a thoroughly skilled en- 
gineer, and even in the best of hands the inaccuracies 
in working caused by the inevitable wear of its 
minute parts would be likely speedily to destroy 
its Se economy. 

The Belgian Corliss engine is exhibited by Bede 
and Company (Société Houget-Teston), of Verviers, 
and is constantly at work driving the machinery in 
the Belgian section. Its cylinder is 45 cm. 
(17.71 ia.) diameter, by 1 metre (39.37 in.) stroke. 

ts valve gear has hitherto worked well, and is cer- 
tainly less likely to get rapidly out of order than 
that which we have just described. The governor 
stands alongside the centre of the cylinder, and is 
driven by bevel gearing from the shaft. A cam on 
the lower rod of its spindle works the two exhaust 
valves, and another cam higher up opens the steam 
valves. By bringing a stop into contact with two 
brass horns alternately, the governor disengages 





(For Description, see Page 456.) 
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the valves, and they are instantaneously pulled shut 
in the usual way. The governor is Pxoell’s patent, 
it is very simple in construction, but seems at the 
same time to possess considerable delicacy in its 
action ; we shall have more to say about it another 
time. ‘The whole engine is well and substantially 
made, the bearings are adjustable both ways, and 
the frame is of an 1-section instead of being box 
shape. 

Of the two German Corliss engines one is in the 
Machinery Hall, and one will be found in the 
pavilion in which are the ice machines and Leh- 
mann’s hot air engine. The former is exhibited by 
the Griiflech Stolberg Wernigerédische Faktorei, of 
Ilsenburg, at Harz. It has a cylinder 400 mm. 
(15.748 in.) diameter by 800 mm. (31.496 in.) stroke, 
and is a condensing engine, but is so arranged that 
it can be worked either with or without the con- 
denser. The arrangement of the gear is nearly 
identical with that at present used in America -in 
the real Corliss engines. The disc is set consider- 
ably nearer the shaft than the front of the cylinder, 
it transmits the motion to the exhaust valves in the 
usual way. Jt is directly connected, by short rods, 
to a pair of links, each vibrating on a fulcrum low 
down on the bedplate. Notched levers at the 
upper end of these links open the steam valves by 
pressing the piston rods of small air cylinders, the 
pistons of which are on the other side connected 
with the steam valve levers. The governor gear is 
so arranged that it depresses at the right time one 
end of the notched levers and disengages them, and 
a strong plate spring on the back of the link imme- 
diately pulls the valve shut, the air cylinder acting 
as a buffer and preventing any blow. The governor 
is on Buss’s patent, and is driven by a strap. The 
piston rod head has Y guides, itis fitted with lignum- 
vitee shoes, which can be adjusted by packing with 
thin sheet brass or tin. The main bearing brasses 
are adjustable both ways. The air pump is under- 
neath the level of the flooring ; it is horizontal and 
double acting, worked by a cast-iron bell crank 
lever. Reinecke’s Maschinen Fabrik, in Kénigs- 
berg, also exhibits an engine with genuine Corliss 
gear, similar to that in the Ilsenburg engine. Its 
cylinder is 19.7 in. diameter by 34.22 in. stroke. It 
has a cast-iron crank, and a brass piston rod head, 
the feet of which would be the better of having 
their surface doubled, and in several respects is 
faulty both in design and construction. It has an 
air pump worked direct from the prolongation of 
the piston rod in the usual way. 

In the Austrian section the Erste Briinner Mas- 
chinen-Fabriks Gesellschaft in Brinn—the same 
firm which has put up the large pumping engines 
and water tower of the Exhibition—have a Corliss 
engine with a cylinder 13.48 in. in diameter by about 
8 ft. stroke. It has similar gear to the two last 
named, the differences between the three being 














only in small details, which it is not necessary to 
into in a general article of this kind, The . 
bearing block is not cast in one with the frame, 
(which has rather more sharp corners than it ought 
to have), but bolted to it, and its cover is held down 
by bolts so small that it must have been assumed 
that no strain of any kind was to come upon them 
beyond holding the keep in its place. e Karo- 
linenthaler Maschinenbau Actien Gesellshaft, (for- 
merly Lusse, Miirky, and Bernard) Karolinenthal, 
Prague, exhibit an engine with Corliss valves, 
worked by Mirky and Schultz's patent gear, which 
appears more compact and less likely to become 
rapidly ineffective through wear than the last-de- 
scribed arrangement. The disc is placed exactly as 
in the Ilsenburg engine, and the exhaust valves are 
worked in the same way. Two hollow rams, how- 
ever, about 4in. in diameter, which are moved 
regularly backwards and forwards in a horizontal 
plane by connecting rods from the disc, take the 
lace of the two links. Connecting rods from the 
evers or the steam valve spindles are jointed to 
the pistons of small air cylinders just in front of the 
rams, and from the back of these pistons rods pass 
right through the centre of the rams. By means 
of cutters moved by the governor the rods can be 
connected to or disconnected from the rams. When 
they are connected the disc governs the motion of 
the valves, and opens them in the usual way, but 
directly the connexion is severed a strong helical 
spring in the back of the ram closes the valve, the 
air cylinder, as in all the other cases, acting as a 
buffer. The bedplate of this engine is of the usual 
Corliss shape, the main bearing blocks, which are 
angled, being cast with it. There does not seem 
any reason why, with a little nage grog: much of 
the overhang of different parts of the gear (and 
nearly every single pin is more or less overhung), 
should not have been avoided, and if this could have 
been done it would have been a very great improve- 
ment, As the “— is now constructed we fear, 
a few months’ ordinary wear and tear will suffice 
greatly to mar the precision of its action. The 
only Corliss engine now remaiming to be mentioned 
is that of Herr Wannieck, which we described a few 
weeks ago. For the sake of comparison with the 
others we may just here mention its leading features. 
The cylinder is 17 in. in diameter by 37.25 in. stroke. 
The valve gear is on Wannieck and Képpner’s 
patent, and differs essentially from any of the other 
Corliss valve gears in the Exhibition in the respect 
that the cut off is actually determined, when the 
engine is running at its proper speed, by a cut-off 
eccentric, and only when the speed becomes too 
fast or too slow does the governor have any effect 
upon the valve. We shortly be able to place 
detail drawings of this very ingenious gear before 
our readers, from which it will be more easily 
understood than from the small scale engraving we 
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recently published. The steam valves are closed 
by a spring tee with the usual air dash-box, 
and not by the pressure of the atmosphere on the 
piston of a vacuum cylinder, as was formerly, by a 
misunderstanding, stated. The engine has a very 
neatly arranged vertical cylindrical condenser, and 
a horizontal air pump worked underground by a bell 
crank lever, 


ENGINES WITH DouBLe-BEAT VALVES. 

Apart from winding engines there are only three 
engines of any importance in the Exhibition in 
which the admission of the steam is regulated by 
double-beat equilibrium valves, First among these 
comes the large engine of Sulzer Brothers, Winter- 
thur, Switzerland. This machine, which is at con- 
stant work driving the Swiss machinery, is precisely 
similar to the one we illustrated in ENGINEERING in 
January last, having a cylinder 17#} in, in diameter 
by 8 ft. 5g in. stroke. It may be well here just to 
recapitulate the principal points in connexion with 
this engine, which seems to work exceedingly 
smoothly and well. The cylinder is steam jacketted 
both at its sides and ends, besides being thickly 
cleaded outside the jacket. The framing is on the 
‘*box” pattern, and the piston rod head guides are 
bored out. The two steam valves are placed on the 
top of the cylinder, one at each end, and the ex- 
haust valves are similarly placed underneath the 
cylinder; all four being brought as close to the 
body of the cylinder as is practicable, and the ports 
thereby made very short. A horizontal spindle, at 
exactly the height of the centre of the cylinder, 

along the whole length of the engine, being 
ven by bevel gear from the main shaft, and it in 
turn drives by bevel gear a high-speed governor. 
Cams on this sp’ndle ope the pe a valves, which 
are closed by » «piral steel springs, but — half | 
the stroke are kep. close by the ressure of the! 
steam. Two light eccentrics on the same spindle 
open the steam valves, with, of course, a constant 
lead, and the cut off is effected by a spring above 
the valves as soon as the governor has thrown the 
valve rods out of gear with the eccentric rods, which 


ON THE QUADRANT ELECTROMETER. 
1. Sm Wii1Am THomson has classified electro- 
meters “into genera and species, according to the 
shape and kinematic relations of their parts ; but,” 
he says, “‘as in plants andanimals, a perfectcontinuity 
of intermediate species has been imagined between 
the rudimentary plant and the most perfect animal, 
so in electrometers, we may actually construct 
species having intermediate qualities continuous 
between the most widely different genera.”* 

He has divided them into three classes : 

1. Repulsion Electrometers. 

2. Symmetrical Electrometers. 

3. Attracted-disc Electrometers. 

Of these Beccaria’s pair of diverging straws, 
Bennet’s pair of diverging gold leaves, belong to 
the first-class; Bohnenberger’s gold-leaf-and-pile 
electrometer, all divided-ring (including the quad- 
rant) electrometers to the second; while Thomson’s 
new absolute and portable electrometers belong to 
the third. The same philosopher further sa. 

‘* That there are at present only two known species 
of the second-class, but it (the second-class) is 
intended to include all electrometers in which a 
symmetrical field of electric force is constituted by 
two symmetrical fixed conductors at different 
electric potentials, and in which the indication of 
the force is produced by means of an electrified 
body movable symmetrically in either direction 
from a middle position u. this field.” Here, then, 
is the generai principle of the quadrant electrometer 
stated by its inveiwo:, and the practical problem of 
the instrument has been to carry out this principle 
by arranging four quadrantal conductors, so that 
taey shall contain a symmetrical field of electricity, 
hy maiutainiog in the middle of this field an 
electrified needle sensitive to the electric forces of 
tue field, and capable of being deflected by them to 
an extent proportional to the intensity of these 
forces, and furnishing the needful qualifications 
for accurate measurement, viz., a suitable light 
index and scale from which the deflections of the 





it does by a very simple catch motion. The con 
denser, hot well, and air pump are cast in one piece, 
and the latter worked direct {rom the piston rod. 

The Maschinen Fabri’, Augsburg, exhilits (» ng | 
with a number v. priotiag prewes, &e.), a nestly | 
made engine (cylinders 345 ram. (14.54 -2.) diameter | 
and 740 mm, (29.13 in.) stroke), with Sizer valves 
and valve gear. Wit the exception of the con- 
denser and air pump, this engine is a repet'tion of 
the Wintertiur engine «2 a small vale. 

The air pp is placed at an angle considerabiy 
below the level of the cylinder, and is worked by a 
separate eccertric. The exhaust pipe from the 
cylinder into a larger horizextal pipe which 
leads to the air pump, and this pipe, inte which a 
jet of water is injected, forms the condenser. The 
casting contain‘ng the air pump is entirely separate ; 
from the exgine proper. | 

The Siichsische Maschinen Fabrik 2» Chemnitz 
(formerly Richard Hartmann), Chemuitz, show 
a really substantial and workmanlike engine, of 
what would be called ix England 50 horse power 
nominal, The cylinder is 650 mm. (25.57 in.) in 
diameter, and 1°40 mm, (53.15 in.) stroke, and is 
steam jacketted. The frame is of the — 
Corliss shape, ead is massive in appearance without 
looking as if the metal had been ponred in by the 
ton, e whole arrangement of the valve gear is 
very similar to that of the Sulzer engine, the prin- 
cipal differences being that the valves are in a chest 
at the side of the cylinder, instead of just on its 
centre line top and bottom, and that the cams and 
eccentrics are not on the spindle which is driven 
directly by the main shaft, but on a connter spindle 
driven by spur gearing from the first. This ar- 
rangement enables the levers and rods of the valve 
gear to be made shorter, and therefore steadier, 
than in the Sulzer engine, althovgh it neccessitates 
somewhat larger ports. The crankshaft is made of 
cast steel, and is about 10} in, in diameter in 
journals. 








Gairritn’s Exameniise Patnt,—It is worth while 
calling special attention to this paint, manufactured by Mr. 
T. Griffith, of 24, Fenwick-street, Liverpool, for it has been 
so thoroughly tested and its value proved. Drying quickly 
with a hard glazed surface, it partakes rather of the nature 
of enamel than of paint, and it finds many applications for 
which ordinary paint is not in the least adapted. It is, 


moreover, and a long experience has shown it to be 
verydurable. It should be mentioned that it has found a 


ee sagetion fo inting ships’ bottoms, and that the 
—— ~ [ Works, te Indian, and several foreign goveramen' 
employ i 





new ue can be indicated by numbers easi!» read off. 
The needle ~ust be regarded as the testins body 
which analyses the condition of the elee*ric fieid by 
its sensibility to the forces of the fieid; it is the 
weothercock of the ele-trie atmosphere within the 


quadrants, endowe. wita powers of registry which 
| 


elevate it to the dignity of an anemomeiter, 

2. Asa whole the instrumen’ consists of a Leyden 
jar of white flint glass in shape like s conicai bullet. 
Chis jar is svnported uprigh+ in a strong brass 
frame of three .egs, The mouth of the jar is closed 
by « plate of stout sheet brass, which is fastened to 
the brass framing, and can be lifted off at will. 
This plats of brass is called the ‘‘ main cover,” and 
all the interior works of the instrument are fixed to, 
and supported by it. Part of the works, as the 
uadrants and the needle, are below this cover, and 
part, as the needle, the points of suspension of the 
needle, and the gauge (of which more hereafter), 
are contained in a lantern-shaped chamber of brass 
with glass front, which stands upon and rises 
severai inches above the main cover; while the 
* electrodes” or metallic rods, by which the quad- 
rants communicate with the outer air, run through 
the front of the lantern and the cover, and rest 
their feet upon the two surfaces of the. front quad- 
rants. A circular spirit-level is fixed to the main 
cover, and each corner of a triangular base-plate, 
with which the three legs of the frames are tied to- 
gether at the bottom, is fitted with a milled headed 
screw as a foot, so that the whole instrument can 
be truly levelled. 

3. The ‘“ quadrants,” which, together with the 
“needle,” are shown in plan LL’, RR’ (Fig. 1), 
** consist of four quarters of a flat circular box of 
brass with circular apertures in the centre of its top 
and bottom.” Each is supported and insulated on 
a glass stem which projects downwards from the 
cover of the jar, and, as these stems are admitted 
a certain amount of play in radial slots, the quad- 
rants can at will be caused to approach to or recede 
from each inasymmetrical manner. Three of them 
can be directly shifted by hand. The fourth is 
moved by turning a micrometer screw, which gives 
the manipulator great command over its motion. 
The quadrants, being thus movable, can be brought 
geometrically symmetrical to each other, and yet be 
separated from each other by air spaces at a com- 
mon or different distances variable at will within 
certain limits. The quadrants are paired by cross- 
wires, (/, 7), connecting those which point to each 


* Papers on Electrostatics and Magnetism. 














other so as virtually to form two separate conduc. 
tors out of the four. Each electrode makes good 
contact with the front quadrant of its correspond. 
ing pair by a broad silver foot, (e¢, e’), and as it ig 
essential that each pair of quadrants may be insu- 
lated from the rest of the electrometer, the electrodes 
are encased in vulcanite where they pass through 
the cover of the jar and the lantern. 
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aluminium shaped like a double canoe-paddle. It 
is rigidly fixed to an axis of stiff platinum wire, £ 
(Fig. 2), in a plane perpendicular to the wire. This, 
together with the needle, is suspended by means of 
a small cross-piece, i (Fig. 2), at its head from two 
brass pins, cd (Fig. 2), which project from a brass 
plate ‘nside the lantern, by two single fibres of floss 
silk, fg (Fig. 2). é ' 

FIG.2 Those two fibres form the “ bifilar 
suspension,” which as superseded the 
single fibre and magnets of the original 
instruments, The object to be at- 
GN tained is chat the poecie should, of its 
” own accord, return to a zere position, 
In the earlier specimens oi this elec- 
trometer, this was done by a magnetic 
adjustment similar to that in the mirror 
shamans but the bifilar suspen 
sion secures this in a more advan- 
tageous way. 

5. Just below the cross-piece the 
wire carries alight concave “ mirror” 
of silvered glass, # Pig 2) aud m (Fig. 
1), firmly cemen to it. The wire 
and the needle, with the mirror rigidly 
attached, form the ‘movable con- 
ductor” of the eiectrometer. The fibres, fy, are 
fastened to the screws, ¢ d, and can be wound round 
them at will by turning these screws; thus each 
fibre can be lengthened or shortened; aé ande 

Fig. 2) are also screws, having drilled heads like 
the screws, c d, so that the same square-pointed key 
fits them all. By operating upon a and 4, the points 
of suspension, ¢ d, can be shifted in a plane normal 
to that of the diagram. The pin or screw, ¢, 18 
conical, and by turning it the distance between the 
points ¢ and d can be regulated. 

6. The lateral deviation of the ‘“ movable con- 
ducting system” is prevented by partially enclosing 
it in a brass “guard tube,” which freely admits of 
all necessary movements, but preserves it from being 
knocked about too much and damaged. _ : 
7. The Leyden jar is coated externally with strips 
of tinfoil ; but for the inner conductor, in addition 
to tinfoil, a quantity of very strong sulphuric acid 
is kept in the bottom of the jar. The main use, 
however, of this acid is to dry the air inside the in- 
strument, and so preserve the insulation of the 
various internal ‘ 

8. The use of the jar itself is to preserve the 
movable conductor in an electrified state, and i 
is done by means of a line and plummet, whic d 
hangs from the end of the movable conductor, am 
dips into the sulphuric acid. This plummet, ee 
it puts the needle at the same potential as the — 
also serves to steady the needle. And, in 0 be 
that the electrification of the conductor shall 
sensibly constant from day to day, it 1s ries ol 
that the charge of the jar should be maintained po 
same, To make good, therefore, the small loss © 
charge which tually takes place, and ye ° 
entirely prevented, the instrument is fitted wi 

‘* replenisher,’ ' 

o. The rinciple of the ‘replenisher” is that of 
statical indstion, the name given to that property 
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by which electricity on a body is enabled to draw 





4, The “needle,” 2” (Fig. 1), is a thin dise of - 
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forth electricity of an opposite kind to itself upon 
the nearest-parts of any neighbouring conductor, 
and to drive electricity of the same kind to itself 
into the parts remote, 





10. Let A, Fig. 3, represent the trace of a curved 
brass plate omens electrified, as denoted by the 
sign +, and connected to the inner coating of the 
jar; B another such brass plate connected to earth, 
and so practically without electrification whatever. 
Between these brass plates, or ‘‘ inductors,” as they 
are called, a non-conducting arm, //', revolves 
round an axis, O, and fixed to each end of this arm 
is a small brass plate, a4, or “carrier.” In the 
position shown the carriers are in contact with 
springs, s s', which place them, by means of a wire, 
¢, in metallic connexion with one another. While 
so connected, A induces negative electricity upon 
the near carrier, a, and drives positive electricity to 
the remote carrier, 8. A moment after, as the arm 
revolves, the carriers, breaking contact with the 
strings, are insulated from one another, each, how- 
ever, retaining its induced charge. Having revolved 
a little further, the carrier, a, comes into contact 
with a spring, r', which leads its negative charge to 
B, and thence to “‘ earth,” while the carrier, 3, de- 
livers up its positive charge through another spring, 
r, to increase that already existing upon A, and in 
the jar. If we look upon the charge induced upon 
b, as being always a fixed percentage of the charge 
upon A, it will be seen that this charge upon the 
latter increases according to the compound interest 
law, and that a very small quantity of electricity on 
A, to begin with, very soon develops a large amount. 
The axis of the replenisher projects above the main 
cover, and it is turned easily by the finger. 

1l. In order to indicate when the proper con- 
stant potential of the needle is reached, the in- 
strument is provided with a ‘‘ gauge.” ‘The principle 
of the gauge is the same as that of the new ab- 
solute electrometer (paragraph 1), so that the gauge 
is an electrometer of the third class. It consists of 
two metallic discs having their planes parallel, and 
close to each other. The lowermost is in metallic 
connexion with, and therefore takes the potential of 
the jar, which is to be gauged. The upper is per- 
forated with a square hole immediately over the 
centre of the lower disc, and is connected to the 
outer case of the instrument, so that it takes the 
potential of the outer coating of the jar. A light, 
thin, spade-shaped lever of aluminum is connected 
to, and held over, the upper disc by a tense and 
twisted platinum wire, round which it moves as a 
fulcrum. The blade of this aluminum lever dips 
into the hole in the disc, and so nearly fills it up 
that practically the upper dise acts as if it were 
continuous throughout. To carry out the spade 
analogy in the case of the lever, the rung of the 
handle is represented by an opaque hair, and inside 
the handle there rises up a tiny pillar with two 
black spots enamelled on its face. This hair and 
ag form the hand and dial of the gauge indicator. 

or, as the upper plate acts inductively upon the 
lower, the electromotive force between them will 
always be an attraction, whose intensity will be 
proportional to the potential of the jar. This 
attraction pulls the blade of the lever downwards 
against the torsion of the strained platinum wire 
which forms its fulcrum, while the hair at the other 
extremity of the lever moves up across the porce- 
lain face of the dial. The torsion and tension of 
the fulerum wire, and the distance between the 
upper and lower discs are so arranged that when 
the hair is midway between the black spots the 
proper potential of the jar, and consequently of 
the needle, is attained. This adjustment is of a 
permanent character (although not necessarily so), 
and is done by the maker as a rule. The spots and 
hair are magnified to the observer by a plano- 
convex lens. In using the lens parallax must be 








guarded against by keeping the line of sight normal 
to the lens at its centre. 

12. The principle of reflection, so successfully ap- 
plied by Weber to the galvanometer, is also adopted 
in the electrometer. A beam of light proceeding 
from a lamp placed behind the scale, which stands 
in front of the electrometer, passes through an 
aperture placed below the graduated limb of the 
scale, and falling upon the mirror attached to the 
needle, is reflected back upon the limb. - There it 
makes a bright spot, illuminating the divisions it 
lights upon. The mirror moves through the same 
angle as the needle, when the latter is deflected, and 
the beam of light through twice that angle. Thus 
the beam of light forms the impalpable index of 
this measuring system. If the aperture in the scale 
be crossed vertically by a fine wire, the spot will be 
similarly crossed by the wire’s shadow, which will 
thus form the reference line of the moving index. 
For the steady readings of an electrometer the wire 
shadow is found superior to the fine line of light so 
handy in the swinging readings of a galvanometer. 
The scale is engraved. from a copper plate, and is 
distinctly graduated from. 0 to -720-in» single di- 
visions (each ] millimetre), and ups of five and 
ten respectively. The scale aod tome dtinet to suit 
the focal distance of the mirror, whichis usually 
about 1 metre (40 in.) fo 

13. To increase the number of gradeswof sensi- 
bility the electrometer is provided with an®*‘ induc- 
tion plate” insulated directly over one of the rear 
quadrants. It consists of a thin brass plate smaller 
in area than the top of the quadrant beneath. it, and 
is supported from the main cover by a glass stem, 
It is provided with an electrode, which is guarded 
by an ebonite jacket. This electrode projects above 
the main cover alongside of the lantern, and is 
fitted with a binding screw at its head. 

14. Full details as to the mechanism of the 
quadrant electrometer will be found in Thomson’s 
Papers on‘ Electrostatics and Magnetism,” recently 
published. 

15. That the electrometer may be in its proper 
working state the following mechanical conditions 
require to be made ee The quadrants must be 
symmetrically placed with respect to each other, 
that is, their upper surfaces must be in one hori- 
zontal plane, and their under surfaces in another 
plane parallel to it,.the perimeter of the whole 
system being circular, as in Fig. 10, and they 
should be at equal distances from each other. The 
needle should be symmetrically placed with respect 
to the quadrants, that is, its plane should bisect the 
depth of the quadrants cal its longitudinal axis, 
denoted by a dark line upon its — surface, 
should bisect the distance between the front and 
rear quadrants. Withal, it is desirable that the two 
fibres of the needle should be of equal length, and 
stressed equally, although such symmetry of sus- 
pension is not absolutely essential to the utility of 
the instrument. A pamphlet drawn up by the late 
William Leitch, containing clear and minute di- 
rections for performing all the necessary adjust- 
ments, charging, cleaning the works, and preparing 
the acid for the jar, &c., is sent along with each in- 
strument. 

16. When the electrometer is correctly adjusted 
and free from all electrification, the ‘mechanical 
zero,” or division at which the light index strikes 
the scale, will be 360. The jar is best charged 
while the quadrants are all connected. Itis charged 
by means of the ‘‘ charging rod,” which is placed by 
hand into connexion with the inner coating, and 
small quantities of statical electricity communicated 
through it to the inner coating from an electro- 

horus, or, better, a Leyden jar previously charged 
rom an electric machine. If the mechanical ad- 
justments are very good, on charging the jar the 
spot will not shift far from the ‘‘ mechanical zero,” 
because the induction of the needle upon the sur- 
rounding quadrants will be nearly uniform, The 
spot must be brought back to 360 by turning the 
micrometer screw, 

17. Let us now suppose that the quadrants are at 
one potential, and symmetrically P pag mg with respect 
to themselves, and that the needle is at rest, and 
symmetrically placed with respect to them ; then, if 
we establish a difference of potential between one 
pair of quadrants and the other pair, the quadrants 
will enclose a field of electric force, and the 
needle will be caused to swing round its axis, 
so as to take up a new position of equilibrium. 
Thus, if R R' (Fig. 1), are electrified to a 
certain positive potential, and LL’ (Fig. 1), con- 


tential, and, if the charge of the needle is also posi- 
tive, it will take up some new position in the = 
tion of PP’, for its blade, #, is acted upon by a 
force, f, repelling it from the quadrant, R, and its 
blade, 2’, is acted upon by an equal, el, and 
dissimilar force, /", repelling it from the quadrant, 
R'. These two forces constitute a ‘‘ couple,” which 
turns the needle about its centre. e mirror, 
turning with the needle, reflects the beam of light 
impinging Sng it from the lamp a certain distance 
along the scale. This distance, measured in divisions 
of the scale used, measures the intensity of the 
electric forces, //', and therefore .the difference of 
potential between the quadrants, 

18. In using the quedieenhiaiiiiatiion to mesure 
a small difference of potential between two bodies, 
it is only necessary to connect one of the bodies to 
one electrode, and the other body to the other 
electrode and the case of the instrument conjointly. 
Thus to measure the difference of potential between 
the two poles of a Daniel cell, ect, wo 
separate poles of the cell by a double key to the two 
separate electrodes, and also connect any one of the 
electrodes:to:the cover of the jar by sof one of 
the binding screws on the jar-cover. QO 
down the key the image will be deflected over a 
number of scale divisions proportional to the,dif- 


ference of potential to. be. measured, and om.re- 

versing the key an equal deflection should 

in the opposite direction.”* ¢ 

Dani cians instruments ag pei a sok a 
aniel é by reversal. readings, es 

scale divisions, and in order to measure much greater 


differences of potential, such as a telegraph 
it becomes to use the of di ed 

wer. For all the grades the different of 
orming the connexions, with or without in- 
ductor, are indicated in the, following Table, where 
R means the electrode of the pair of ts 
marked RR! (Fig. 1), L that of the pair, L L/, 
and I that of the induction plate; C is the con- 
ductor led from one of the ies experimented 
upon; O the conductor led from the other, and 
connected to the outer metallic case of the instru- 
ment, which may be insulated from the Table, if 
necessary, by placing a small block or cake of clean 

raffine under each of the three feet on which the 
instrument stands ; R or L means that the electrode 
of RR’ or LL’ is to be raised so as to be dis- 
connected from its pe of quadrants, Thus in the 
on of diminished power or sensibility standing 

t in the Table on the right, the electrode, L, is 
raised, one conductor is connected with RI, and 
the other with the case of the instrument, The 
grade standing last in the Table in which L and R 


are both raised is the least sensitive of. all. 
a er re With Inductor. 
R L R 
[no] » [to] [no] [9] 
Diminished Power. Grades rp ed 


[76] ro] 
mS] @ [O°] 4 [75 “Jor 4 [79°] 
[ro] [to] 

an [0] 


20. By a recent improvement on the old method 
of testing the insulation resistance of submarine 
cables (described by Professor Fleeming Jenkin to 
the Society of Telegraph Engineers on March 26th) 
by the quadrant electrometer, this instrument seems 
destined to supersede the galvanometer for such 
purposes. Its application to atmospheric electricity 
researches is very considerable, By it the electro- 
motive force and internal resistance of batteries of 
all sizes can be quickly obtained, the resistances and 
capacities of conductors measured and compared. 

Such are a few of the common uses of the 
quadrant electrometer, but its applications are ex- 
tensive in the whole range of electric science. In 
the meteorology of the future it seems fated to play 
an important part, and doubtless its aid will be in- 
woke in the pursuit of other branches of human 
knowledge. Its im ce as an instrument of 
electric research, and an appliance of the telegraph 
engineer, is rapidly becoming recognised through- 
out Europe America, 








nected to ‘earth,”” which has practically no po- 


* W. Leitch. 
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FACE LATHE. 

Wr publish this week engravings on page 453 of a very 
complete triple-geared seif-acting face lathe, constructed by 
the of , Fernau, and Oo., Vienna. The machine is 
driven by a cone pulley with five speeds; the single and 
double gear are in the usual manner, and the triple 
gear has a second countershaft driven off the first, and 
driving the face plate by means of a pinion working into an 
— oe wheel on its back. oe ; 

self-acti is very complete very neat 

7 A oo ana on the end oft the meandril prolonged 
behind the drives another similar cone revolvin 
on a stud fixed in the back of the frame near the ground, 
and there is a small pinion always revolving along with this 
cone. Two intermediate pinions, revolving on pins project- 
ng Sues the arms of a movable lever, are s0 that 
either one or the other of them (or neither of them) can be 
brought ae a with a wheel on the end of the motion 
spindle, g as it is desired to give a forward or back- 
ward motion to the slide rest, or to allow it to remain 
atationary. The motion spindle is clearly shown in the side 
view of the lathe, and it gives motion to the small pinion 
working between the two wheels seen in the end view. The 
wheel to the right of the pinion moves the whole rest to 
or from the face plate along the main bed of the machine. 
The wheel to the fore serves the purpose merely of transmitting 
the motion to another horizontal spindle passing under the 
side of the slide rest. Through this spindle, by means of 
suitable gearing, either the whole upper part of the slide can 
be made to receive the self-acting traverse motion, or the 
motion can be transmitted (by means of a vertical spindle 
running up through the cylindrical part of the rest) to the 
upper slide only. The whole top slide can be set at an 
angle by means of a slot and two adjusting bolts, but as the 
vertical spindle up the centre of the column, the bevel 
wheels by which its self-acting cross feed is given remain in 
gear, so that this motion remains self-acting, no matter at 
what angle the slide is placed. The upper slide, or tool box, 
has also a separate motion to and from the face plate, but 
this is not self-acting. Both the motions of the main slide 
rests, and also the cross feed motion of the tool slide, can be 
worked by band as well as by the machine itself. 

The face plate is of the usual construction, and fitted with 
four adjustable screw claws. The whole machine is very 
substantially and strongly made and well finished, and is 
altogether a good specimen of Continental too!-making. 
The lathe can take in an article 1.650 metres (5ft. 5in.) in 
diameter by .660 mm. (21} in.) long.* 








pees, t aYD Comane = a Rattway.—This line 
is about to be proceeded with. promise is, j given 
that the works shall be prosecuted with energy. 


* In our description of Pfaff, Fernau, and Co.’s radial 
drill (Exernzzeine, May 30th), we are to see that 
“ five speeded cone” was printed “ cone.” Our 
readers may probably have guessed this solution of the 
expression. 
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PERKINS’S ROAD STEAMER, 

In our notice of the recent Institution Conversazione at the 
International Exhibition we referred to a new road steamer, 
which had been sent a short time previously by Messrs. A. 
M. Perkins and Sons, of Seaford-street, Regent-square, as an 
exhibit. Upon a subsequent visit to the Exhibition we 
found this engine being run in the grounds of the Exhibi- 
tion,-so that, having had an opportunity of observing its 
working, we now fulfil our promise to place its details be- 
fore our readers. This road steamer is of a very novel de- 
sign, and is not put forward as a perfect machine, but 
merely to demonstrate the practicability of the use of steam 
upon common roads without any of the dangers and annoy- 
ances usually attributed to it. The machine is of 20 horse 
power, and weighs 3} tons; it emits no smoke into the at- 
mosphere, and is practically noiseless. The engines are of 
the compound type, and use steam of a very high pressure, 
the steam gauge generally indicating 4501b. per square 
inch. The high-pressure cylinders are 1} in. in diameter, 
and the low pressure 3}in. in diameter, and streke 44 in. 
These engines have been run at a speed of considerably over 
1000 revolutions per minute, off and on, during the last 
two and a half years, and are now as perfect as when first 
turned out. The boiler is constructed entirely of thick 
wrought-iron tubes, with welded ends, and is perfectly 
free from any liability to explosion, having been proved to 
3000 Ib. pressure for the purpose of testing the joints, and, 
according to the inventors, it would not burst under a less 
pressure than 20,000 1b. per square inch. The consump- 
tion of fuel is stated to be about 2 Ib. to the indicated horse 
power, and by means of using the steam economically a 
blast in the chimney is unnecessary, the natural draught 
being quite sufficient to keep up an ample supply of steam. 


The steamer runs on three wheels, one at front, which is 
the driver, and two at the rear. The whole of the driving 
machinery is carried on a circular frame above the driving 
wheel, and turns with the wheel in the act of steering. 
One great advantage claimed for this arrangement is that 
the machine pulls in the direction that it is steered. A belt 
connects it with the after carriage upon which the atmo- 
spheric condenser is placed; this is composed of a large 
number of pipes of small diameter, through which the ex- 
haust steam is passed as it comes from the engine, the lower 
part being used as a tank for catching the condensed water. 
The driving wheel is provided with a Thompson india- 
rubber tyre, but without the usual chain. This wheel, it 
is asserted, has run 1500 miles at least, and shows no 
perceptible wear. On the occasion of our recent visit to 
the Exhibition we made a number of runs round the grounds 
with the steamer, and our ex e of her working is 
that she moves very steadily and quietly at a speed of 
about 8 miles an hour with 450 lb. steam, going easily over 








some rough places in the road, and round some sharp angles. 


We may add that the engine is at work on Mondays 
| Wednesdays, and Saturdays, and is well worth the atten- 
tion of those interested in this branch of engineering 
enterprise. 


BERNAYS’ CENTRIFUGAL PUMP. 

Mz. J. Bsrnays, of 96, Newgate street, exhibits at Vienna 
the centrifugal pump of which we give illustrations above, 
the leading feature in this pump being the arrangement by 
which 4 q+ are kept lubricated by the circulation of 
water. ordin: centrift umps, with the ae 4 
situated opposit the cti = E g ts the ony dise, 
water is drawn away from the bearings, and the latter are, 
through the want of lubrication thus caused, in many cases 
liable to get hot. To avoid this, Mr. Bernays has devi 
the arrangement shown by our illustrations. Referring to 
the latter, it will be seen that a small stream of water is 
caused to circulate through the bearings, the one end of 
which is placed in communication with the delivery channel, 
whilst the other end remains in connexion with the suction 

assages. Thus the difference of pressure between the 

suction and delivery chambers causes a stream of water 
to find its way through the bearings, and. keep them 
perfectly lubricated. In the first pump that was altered to 
this arrangement, the effect was very marked, and practice 
has since shown that hot bearings do not occur in pumps 
fitted with these circulating pipes. The arrangement also 
prevents air being drawn in at the gland box. 

Our illustration shows an elevation and section of one of Mr. 
Bernays’ pumps, as now being exhibited at Vienna, and in 
which the circulating pipes are cast in one with the pump sides. 
A is the suction inlet, BB passages for conducting the water 
to the centre openings of the disc. C is the working disc, which 
according to Mr. Bernays’ patent, forms two joints with the 
casing on both sides. One joint surrounds the suction open- 
ing, whilst the other is situated at the outer diameter of the 
disc, the object being to relieve the sides of the disc when at 
work from the pressure in the delivery pipe. The > 
the water all round into the circular aioe channel, ), 
whence it is discharged through the opening, E, at any suit- 
able point of the periphery. A bracket, F, with plummer 
block is bolted to one side of the pump, and carries the outer 
end of the spindle and the driving pulley. The circulating 
pipes, G G, for conducting the water to the inner 
are cast to the sides of the pump, opening into the 4 
D, at one end and connected to the bearings at the other. 
The pump shown at the Vienna Exhibition has been con- 
structed by Messrs. S. Owens and Co., of Whi 
who are the makers in this country. 
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AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. ENGLERTH AND CUNZER, ENGINEERS, ESCHWEILER-AUE, RHENISH PRUSSIA. 
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We illustrate, above, a high-pressure engine for driving 
a rolling mill, exhibited at Vienna by Messrs, Englerth 
and Ciinzer of Eschweiler-Aue. This engine has a cylinder 
of 2442 in. in diameter, by 2 ft. 74 in. stroke; and we 
have already mentioned it in our general article on the 
stationary engines in the Exhibition. It is very simple 
in its construction and very heavy, although in several 
places it appears to us that weight has been added without 


strength. The bedplate is simply a flat cast-iron plate to 
which the cylinder, guides, and main bearing block are 
bolted, with a stiffening rib along each side, The holding- 
down bolts (13 in. in diameter) are ten in number, and 
heavy bosses are cast to receive them. The guides are 
cast iron, very strong, and of an J section. The main 
bearing brasses are adjustable in one direction only, by four 
bolts passing through the cap. The cylinder is at present 


the latter, if the engine were at work. The centre line of 


the ports is made much lower than the centre line of the 
cylinder, so that the bottom of both is on the same level, a 
very good plan for getting rid of water. To get over the 
difficulty of the valve spindles being lower than the shaft 
without setting the valves at an angle (so that the eccentric 
rods could have a straight lead), the device has been 
adopted of making the valve rod guide blocks so large that 


due regard to the obtaining a proportionate increase of | neither jacketted nor cleaded, but we presume it would be | they take in both centre lines, and connecting the eccentric 
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rods with their upper corners, and the valve rods with their 
lower ones, This arrangement is clearly shown in the side 
elevation of the engine. These guide blocks themselves 
each occupy one side of a cast-iron bracket, and have flat 
bottoms and bevelled tops. The eccentric straps are of cast 
iron, and the rods are round. The expansion valve works 
on the back of the main slide in the usual way, the cut off 
being adjustable by means of a right and left-handed screw, 
while the engine is at work. The piston rod is produced 
behind and guided underneath as shown. The eight arms 
of the flywheel are all made separately, and each is secured 
to the boss by four bolts. The outer ends of the arms are 
‘T-shaped, and each one is let into the adjacent ends of 
two sections of the rim (half of the T being in one section 
and half in the other), and fastened to them by three bolts. 
The diameter of the flywheel is 19 ft. 64 in., and its weight 
14.892 tens. The connecting rod has an ordinary strap 
at the crosshead end, but a solid eye round the crank pin. 
The slotted opening in this “ye is made larger behind 
than in front, so that when the key is taken out the brasses 
can be slid back and ‘pulled out sideways, the hole at that 
place, being large enough to allow their flanges to pass 
through. The engine is exhibited near the centre of the 
Machin Hall, in the space devoted to the German ex- 
hibits. on engravings show clearly the depth and ar- 
rangement of foundations which are considered necessary for 
the engine as well as the machine itself. 





PNEUMATIC FOUNDATIONS. 
To ram Eprror oy Eneineznine. 

Srz,—In your issue of May 16, I notice a letter on “ Pneu- 
matic Foundations,” written by Captain James B. Eads, of 
St. Louis, in which he takes occasion to accuse me of whole- 
sale robbery, not only of his own ideas in regard to caissons, 
but also those of several others. . 

Its perusal has left only the one prominent impression on 
my mind, that his skill in blowing hie own trumpet is only 
surpassed by his art in writing abusioe and unjust articles 
about other people. I may say, in addition, that the regret 
I feel at the course the gentleman has seen fit to pursue is 
enhanced by the fact that our relations had hitherto been 
most frien mt and that on no occasion can I tax myself with 
having failed to speak of him in any terms but those of the 
highest admiration and respect. 

yar Pe to have for a incentive a para- 

Ta m my recent pamphlet on “ Pneumatic 
Tower Foundations of the East River Bridge,” and inasmuch 
as, owing to my absence abroad, some time has elapsed since 
May 16.1 may be excused for reproducing it, in order to 
refresh the public mind. It is as follows: “The idea of 


were the air lock, at the bottom of the air shaft, below the 


water level, in place of above it, is not new, having been 
proposed in England as lon as 1831 by Lord Cochrane, 
and again by Mr. Bush in 1841, and still later, in 1850, by 
Mr. G. Pfannmuller, of Mayence. It nevertheless remained 
for Captain Eads, in his St. Louis caissons, to make the first 
practical application of the same, on a really large scale, in 
this ay 4 

This is the harmless paragraph which appears to have 
aroused the captain's ire, and led him to indulge in an attack 
of a nature but seldom met with in the annals of engineering 





udiced mind it will read precisely as it stands, 
that Captain Eads was the first to actually apply the idea of 
the subme: air locks in caissons, although the idea in the 
abstract occurred to others before. I can see therein no 
attempt on my part to impugn the entire originality of the 
invention, as far as he may be concerned, and have, indeed, 
too high an a iation of his remarkable inventive talent 
to be justified in anything of the sort. If that had been m 
intention, I egrtainly would not have alluded to three suc 
unimportant examples as those mentioned above, but should 
have tioned a cai with a lock at the bottom of the 
air shaft sunk at Collonges, on the Rhone, 12 miles below 
Geneva, in 1869, or I might have referred to the ingenious 
arrangement of several locks on the roof of the air chamber 
of a caisson, as patented in France, July 12, 1868, by the 
submarine engineer, M. Castor, both of which cases might 
have come under the observation of Captain Eads when 
visiting France in 1869, in search of information concerning 
caissons. 

My visit to St. Louis in April, 1870, to which such feeling 
allusion is made, was indeed one of great interest, and in 
return for the courtesy then extended to me, it would have 
afforded me great pleasure to have given all possible credit 
to him, were it not for the fact that I am equally indebted to 
Mr. F. E. Sickles, who was then sinking the cylinders of the 
Omaha Bridge, in 80 or 90 ft. of water, with the air lock at 
the bottom of the shaft. I am compelled to state, however, 
in justice to myself, that in the arrangement of the New 
York caisson I was not influenced in the slightest degree by 
the work of Captain Eads, but war altogether governed by 
the exceptional conditions of a case entirely different from 
those of an ordinary river pier. 

My actual experience in the St. Louis caisson consisted in 
nearly breaking my neck, and being half drowned in the 
bottom of a pitch-dark hole—certainly a forcible way of re- 
minding one where the lock was located. With this impres- 
sion I left St. Louis. It was not until receiving, seven months 
afterwards, his October report, that I understood how the 
locks were arranged. 

The double of the New York caisson I designed in 
May, 1870. In October following I saw for the first time 
his oe for the eastern abutment caisson, which also has a 
double lock, and was quite as much surprised as Captain 
Eads to notice their close resemblance. 

I was, however, still more astonished to see reproduced in 
this plan of the eastern abutment caisson, all the main 
features of the Brooklyn caisson. There was the same com- 








+ heavy timber roof, composed of sticks crossing each 
ll at right angles, well bolted together and calculated by 
their elasticity to yield to uneven pressures over a large area 
without breaking. There were the massive wooden sides 
competent to resist any strain, whether from without or 
within, or from an uneven support, a — in which the 
St. Louis channel caissons were notoriously weak. 

Has Captain Eads ever acknowledged his indebtedness on 
this point. No! not within the past three years, nor do I 
ever expect it. How far he may have been aided in the 
adoption of this arrangement by a visit to the Brooklyn 
caisson, before its launch, I do not pretend to say, but I do 
know that during my visit to St. Louis he ridiculed the idea 
of timber, and dently predicted the upsetting of our 
caisson the first time it was inflated. . 

It may of course be easy to answer that one has the right 
to profit by his own experience ; but that is precisely what I 
claim also. : 

The principal point of dispute, however, between us is as 
follows: Captain Eads sutuate makes the broad claim that 
any device which has been in a pneumatic cylinder can 
be made the subject of a new patent when applied to a 
“masonry caisson,” and in that spirit has had several! patents 
granted. I choose to differ with him on that point, and be- 
fore paying the round sum with which he proposes to tax 
the engineering world for the next 15 years, 1 have preferred 
to leave the matter to the decision of the courts at law, where 
it is now being tried. 

It is through this circumstance that the reader will be able 
to mie fearon the animus of the attack upon me, when the 
paragraph from my pamphlet would fail to supply it. And 
as, moreover, a judicial decision must incline towards the side 
carrying the greatest weight of evidence from experts, I am 
foreed to look on his article as a mere effort to manufacture 
public opinion in his favour. 

The air lock patent of Captain Eads is one simply of posi- 
tion in connexion with a “ masonry caisson,” a distinct dis- 
claimer being made of a prior patent as applied to pneumatic 
cylinders, nor is any device about the lock itself claimed. Now 
an ait lock is merely a contrivance by which to effect an 
interchange between two masses of air in a different state of 
tension, being entirely independent of the place where these 

are tained, be the same a round box or square, 
rectangular or elliptical, with an area of 18 square feet or 
18,000. loaded with storie, concrete, or wood, or not loaded at 
all. You might as well patent contrivances in a ship’s rig- 
ging if she were loaded with grain, or with cotton, or entirely 
empty. Of a similar character is his general claim for any 
pipe that may be used for sending any material into or out 
from the air chamber of a caisson, when it is well cnown that 
ipes have long been used for similat 5 in cylinders. 
n this ee even the supply shafts of Pfannmuller have 
been closely touched upon, the word shaft being changed to 
pipe, and the diameter reduced from 21lin. to 6in., with a 
corresponding reduction of efficiency. But the magic word 
of “‘ masonry caisson” seems to be all sufficient for the endow- 
ment of patentability. 

That unique piece of involved composition, in which the 
captain, by a species of coup de riposte, attempts to throw 
back upon me the full weight of Pfannmuller’s caisson, is 
altogether lost because it lacks that best of all foundations— 
truth. So far from the Brooklyn caisson being a copy of 
Pfannmuller’s plan, it has been carried out precisely as de- 
signed by the late John A. Roebling in 1868, even including 
the water-tight wooden lining of the inner cofferdams on 
which Captain Eads lays so much stress, and which were a 
self-evident arrangement resulting from the plan of masonry. 
I know that every feature therein was original except the 
water shafts, which may perhaps be ascri primarily to 
the same Lord Cochrane. It was, in fact, a simple repeti- 
tion of the timber foundation of the Cincinnati bridge, 
modified sufficiently so as to answer as a caisson, and I am 
equally certain that Mr. Roebling had never even heard of 
Pfannmuller. In this same year, 1868, Captain Eads was 
still on record as the opponent of pneumatic foundations 
(vide his first report on the St. Louis bridge). It is certainly 
remarkable that in 1850, already before any caisson had 
been sunk at all, there should have been made plans so 
nearly approximating to the best practice of the day, and 
the existence of which confines Captain Ead’s claim entirely 
to the air chamber. 

He indeed makes light of them by stating that Pfann- 
muller’s lock is 17 ft. above the bottom. These 17 ft. consist 
of a height of air-chamber of 12 ft., and a further depth of 
5 ft. of the clumsy cast-iron girder then in vogue. These 
would be reduced to-day to 8 ft. of air-chamber, and 3 ft. of 
wrought girder, making a total height of 11 ft., which 
is just right because a caisson is usually imbedded from 1 to 
2 ft. in the ground. 

The practice of placing the lock entirely within the air 
chamber, close to the bottom, is one fraught with the greatest 
danger, especially with a rough bottom, and a rise and fall 
of the tide. I intended to have placed the locks of the New 
York caisson entirely above the air chamber ,but was de- 
terred by the frightful waste of timber inyolved. 

His remark concerning the external cofferdam also shows 
a misapprehension of its object in supposing that it was in- 
tended to keep the water out of the air shaft. That would, 
indeed, be a piece of folly to expend 50,000 dollars where 
5000 would be sufficient. 

The function of that cofferdam was strictly confined to the 
flotation of a caisson in deep water and a tideway, where any 
support by screws was out of the question. After the caisson 
was imbedded some 15 ft. in the soil, this function ceased, and 
the question arose whether to stop or continue it. The latter 
was a partly because it protected the supply shafts 
and sand pipes which were outside the masonry, but princi- 
pally to form part of a valuable wharf around the town. It 
also enabled me to lay masonry below the water level 
throughout the winter. 

When the caisson touched rock, it was allowed to fill with 











lining of the masonry well holes. The water-tight lining of ¢! 
air shaft above the tinsber was to = out the — 
splashed in by the dredge buckets, which had proved an in- 
tolerable nuisance on the Brooklyn side. At any rate the 
dam proved a complete success, heconse every contingen 
had been provided for, whereas for the want of that foresight 
the one in St. Louis proved a failure. 

In conclusion, I beg to assure Captain Eads that I feel 
perfectly competent to take care of the East River Bridge, 
and to overcome dangers and difficulties of which he has but 
little conception. 

His magnanimous offer to furnish plans while I attend to 
their execution, I most Seneany decline. What this 
implies the reader may infer from the fact that all of the St. 
Louis caissons together can find room in one of the East 
River caissons, with space enough left for several more like 
them. Ifthe reverse were the case the captain would no 
doubt be much better pleased. 

The pomenernony small matter of the launching of such a 
caisson, and its protection from sea worms, cost me more 
anxiety and thought than the whole sinking of it. And 
where would you go to find an easier material to sink 
thro than at St. Louis, or a more difficult one than in the 
East River? 

Finally, I would state that this matter of the air lock is, 
after all, but a very small item in the aggregate of such a 
structure, and by no means possesses that importance in my 
eyes which more interested parties may at to it. 


W. A. Roesirye. 
Wiesbaden, June 12, 1873. 








SEWAGE UTILISATION IN 1872. 
To rue Eprtor or. ENGINEERING. 

S1r,—The very judicious remarks e in your summary 
on “Sewage Utilisation in 1872,” number of Excinerrine 
dated 6th inst., induces me to add a few words on this im- 
portant subject, being the result of a certain amount of ex- 
perience obtained during the same re. There is not the 
slightest doubt, 7 observe, “that no single mode of 
treating sewage is effective, and that a combination of some, 
if not of all, would be of great value.” This can hardly be 
otherwise, if we consider that what is usually termed sewage 
in the large manufacturing towns of England, is composed 
of such a variety of elements, and differs so materially in its 
nature, and it is not astonishing that no one single patent pre- 
cipitating process, dry system of collection, &c., will suit 
every town and locality. In mopuioctaring towns sewage 
and town refuse consists, first, of the liquid from the sewers 
collecting all the waste waters from the factories and dwellings 
occasiona]ly immensely diluted by the rainfall ; and, secondly, 
of the midden or cesspit produce, com of excreta mixed 
with house refuse, such as ashes, kitchen sweepings, and all 
that is not worth keeping. 

It being now a well-established fact that there is no 
chemical substance known by which the ammonia contained 
in such largely diluted quantities of Baud can be profitably 
extracted, and seeing, moreover, that this is by far the most 
noxious, as well as the most valuable constituent of sewage, 
it appears evident that the only plan is by collecting it 
beforehand, to prevent its entering the sewers at all. : 

This may be said to be good in theory, but so difficult in 
practice, that in water-closet towns it can be considered 
nearly impracticable ; however, as but few towns in England 
have, as yet, been entirely fitted with this extravagant 
luxury, it is still time, by improving the very primitive con- 
dition of the dry closet and general sewage system, to prevent 
this enormous waste of filth which, as an eminent stateman 
7 justly remarked, only required to be put in its right 

ace. 

4 One of the main arguments brought forward in favour of 
water carriage for excreta and the use of sewers for general 
yu! is, that the quantities of nitrogeneous matter found 
in the sewage of towns, where the midden or dry closet system 
is in general use, has been found to be nearly equal to that 
of a water-closet town, where ali the excreta finds its way 
to the sewers. This appears the more extraordinary that 
hitherto the dry system promoters have emphatically 
advanced that they collect and utilise both the liquid and 
solid voidings of a population. Before last year no dry 
systems of collection having been tried on any lange.oeele it 
was difficult to} form.an opinion as to their when 
= ja to the thousands of our densely pop centres. 
owever, from 1700 to 1800 closets on two different systems 
of dry collection having been established at Rochdale and 
Halifax in substitution to the former middens, it now results 
that the mean average quantity of excreta (mixed solid and 
liquid) collected during the year does not exceed } /b. a head 
per day, whereas the ordinary yoidings of a full n adult 
are reckoned to be about 3 1b. of liquid to 4 1b. of solid. In 
all probability we can assume that nearly the whole of the 
feecal matter was collected, and that only }1b., or one-sixth of 
the urine, was saved, the remaining five-sixths being lost, or 
finding its way into the sewers. is then accounts for the 
above observed fact, that midden and water-closet towns 
have given, om the analysis of their sewage, nearly the ame 
results for ammonia. f 
» by in ing as much as possible these nitro” 
eneous matters, and confining sewers simply to collect ng 
the surface and waste waters from factories, together a 
scullery waters from oe dwellings, it would then 
found that most of the precipitating Sor and ~— 
which have hitherto been tried and failed to procure @ a 
ciently pure effluent water, would then succeed to & pretnis 
d , and the only object in view would be to attain : 
end in the most economical manner possible, owing to 
very slight manuring value of the produce. Two systems 
appear to have combined all that is necessary for this at 
pose: 1. Dr, Anderson’s sulphate of alumina process, 0 Nr 
at ae and Nuneaton; 2. General maint i 
lime and elay process, as applied at Ealing. - 
two systems, which are Ujuite opposed in their an 





water and sand without causing any increase of leakage into 
the air shafts, which were perfectly protected by the inner 


action, seeing that sewage varies so much in its ne 
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composition. Some manufacturing towns (such as Halifax 
for instance) having a slight acid excess, whereas in manu- 
facturing towns where but small quantities of acids are used 
in the factories, the sewage is usually more or less alkaline. 

At the closets urine and fecal matter ought to be collected 
separately, and special urine pans or basins (which are quite 
as essential as the privy containers) should be established in 
every privy- Public urinals could also be established in the 
main thoroughfares, the urine being collected in well- 
cemented cesspools, which at private dwellings could be 
common to several houses, and the liquid removed once or 
twice a week by the pneumatic cart system. 

I would then recommend that the dried residue from the 
sewage obtained by the precipitating process be used as an 
absorbing and deodorising material for the dry closets, which 
would be specially adapted with distributors for the purpose. 

There are, however, many difficulties to be overcome be- 
jure corporations and ratepayers can be induced to make any 
improvements whatever in the present defective state of their 
closet and sewage system. The first and not the least is the 
pretension of corporations to expect companies or contractors 
to effect this seavengering service and collection on the im- 
proved principle of frequent removals at the same cost (if 
not cheaper) than that entailed by the actual midden system, 
which can safely be termed “‘ cheap and nasty ;” and second, 
the time and expense required to bring a whole town under 
the same system. It should nevertheless be borne in mind 
that if all the expenses attending the establishing of the most 
common water closets be coupled with the water rate, which 
in many towns for one closet is as high as 6s. per annum, the 
cost of adapting a well-constructed dry closet with automatic 

wder distributor is considerably less, and by no means so 
fable to get out of order or injure the adjoining property by 
the overflow of the water cistern and bursting of pipes in 
cold weather, &c. 

Undiluted exereta having a certain value, I believe the 
best way of effecting and maintaining this closet improve- 
ment would be for the householder to effect the produce of 
its sale as perquisites or part payment of the servants’ wages. 
This is done in several of the French towns, farmers paying 
according to the degree of density, taking very good care 
that the produce is not adulterated, and paying accordingly. 

No dust bins would be required if the Continental system 
of daily removal by scavengering carts were adopted. The 
cart has a bell attached to it, which warns servants of its 
approach, when they bring out the daily collection of ashes 
p-) rubbish in a small box or basket kept for the purpose, 
the carter occupying his time by collecting street sweepings. 
This plan is, I believe, in practice at Gateshead-on-Tyne, and 
insome parts of Liverpool, and costs less than the weekly 
removal adopted at Halifax and Rochdale, where two men 
are constantly attending the cart. 

As to the utilisation and conversion of excreta into manure, 
it must, as a matter of course, vary according to locality. In 
Villages, farmyards, and country dwellings, where the pro- 
duction is small and land close at hand, the most practical 
and sanitary mode of collection is certainly the Goux absor- 
bent system; but in large towns, and wherever the produce 
cannot be at once applied to the soil, and has to be stored, 
the plan which will convert a ton of excreta into the smallest 
possible volume, retaining all its manurial qualities, and this 
at the least possible cost, will be the system of the day. 

Referring to the very diluted state of sewage, and its 
appliance in irrigation, I believe that sewage can be most 
profitably applied to the land, whether by irrigation, or by 

scoop in its natural and concentrated form. At the 
Aldershot South Camp the sewage, consisting merely of the 
water-closet produce flushed with a small measured quantity 
of water, together with the scullery and washing waters of 
camp, is laid on the land at Mr. Blackburn’s sewage farm 
after simply depositing the larger impurities in a tank fitted 
With a filltering cradle ; the crops on this farm are admirable, 
and bear full testimony to the condition of the sewage, which 
Ishould say is as rich and undiluted as can be found in any 
town of England, and bearing in no way the slightest re- 
temblance to the London sewage applied to the Barking 
Creek Farm. Another proof of what f have above advanced 
isthat formerly when the excreta of the North Camp at 
Aldershot was collected in small movable iron tank, these 
were removed and taken directly to the neighbouring 
farmers who ploughed the contents into their soil in quan- 
tities varying from 8 to 16 tons to the acre. This dressing 
for two or three years, without any other kind of 
manure being added, and the results were such that all the 
armers who purchased this valuable liquid manure at the 

W price of about 2s. 6d. a ton, now regret that they cannot 
get any more. 

¢ mention 
Filtering Works is hardly conducive to the application of the 
tering process to sewage, for having taken samples of this 
ne” both at its exit from the sewer and at the outfall in 
egy after its passage through the filtering or depositing 
ins, I could hardly find any difference whatever in the two 
‘amples. These works (if such they can be called), are very 
rani and I would recommend your readers interested in 
- subject to pay a visit to Bradford, where the Peat En- 
ae Com any are executing works of a very different 
thine? and well in keeping with the advanced views of this 
g town. I remain, your obedient Servant, 

WP F. Tareet, Assoc. Inst. C.E. 

» Yortsdown-road, Maida-vale, W. 


you make in your summary of the Halifax 
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OTTER TAM Szwacr.—The sanitary condition of Totten- 
m im @ very unsatisfactory condition for some 


i 48 proved by the several cases of typhoid fever that 


“ave been reported from that ; i 
d fro place; and, as in many other 
fetineane < public distemper, the main cause has been de- 
thie e. Active measures are now being taken to 


eleterious state of things, and engines and 
=~n — have been ordered from Messrs. Whieldon 
Coke, to whom the present’ Board of Health have 


CARELS’ PASSENGER LOCOMOTIVE. 

In our first article on the locomotives exhibited at Vienna 
we referred briefly to an engine shown by M. Ch. L. Carels, 
of Ghent, and stated that it included novelties of design 
which rendered it one of the most remarkable engines ex- 
hibited. The folding plate which we publish with the 
present number, and the side elevation in outline, drawn 
to a smaller scale, which will be found upon the next page, 
show the arrangement of this locomotive clearly, and 
will enable our readers to judge how far our state- 
ment was justified. The engine, which is intended for 
heavy passenger traffic, was designed by M. Carels from a sug- 
gestion of M. Belpaire, the Inspector-General of the Belgian 
State Railways, the details of the plans having been worked 
out by M. A. Stevart; and the leading feature in the con- 
struction consists, as will be seen, in placing the cylinders 
above the footplate level, and communicating the motion 
from the piston rods to the wheels through the intervention of 
beams vibrating on centres at the trailing end of the engine, 
as shown in the side elevation. The advantages claimed for 
this arrangement are that the working gear is placed im- 
mediately under the inspection of the driver; that from 
the moving parts being well raised above the ground they 
are less exposed to dust; that as the pistons and their 
immediate connexions move in the opposite direction to the 
coupling rods, the reciprocating parts are balanced; and 
that when new wheels have to be put in, the coupling rods 
only have to be dismounted. We shall content ourselves 
for the present with merely stating these claims, leaving 
their discussion for a future occasion, when we are analysing 
the leading features of the exhibited locomotives generally, 
and we shall, therefore, proceed at once with our detailed 
description of the engine under notice. 

Referring to the transverse section it will be seen that 
the cylinders are bolted down to a strong footplate which is 
attached to the frames by double angle irons. The two 
cylinders are identical, there being nothing to make them 
right or left-handed. The valve face is arranged in an in- 
clined position at the top of each cylinder as shown, and the 
exhaust passage is led round the latter, an arrangement 
which greatly tends to promote internal condensation in the 
cylinder, and which should, therefore, be avoided. The 
steam pipe connecting the dome with the cylinders is pro- 
tected by passing it through another larger pipe as shown. 
The piston rod passes through both cylinder covers, the hind 
end being attached to a crosshead working in guides carried 
by a plate which is secured to the footplate by an angle 
iron, as shown in the left-hand half of the transverse section. 
From this crosshead a connecting rod extends to the upper 
end of the vibrating beam, of which the lower end is coupled 
by a longer connecting rod to the crank pin of the trailing 
wheels, as shown. 

The valve motion is a kind of Walschiierts gear, each link, 
however, instead of being driven by an eccentric, deriving 
its motion from the vibrating beam on the opposite side of 
the engine. To give this motion an arm is fixed on the 
axis of the beam in the position shown dotted in the side 
elevation, and from the eye at the end of this arm a rod 
passes down to a lever on a rocking shaft below. From 
another arm of this rocking lever another rod extends up 
to the expansion link on the other side of the engine as 
shown by the dotted lines in our engraving. There are of 
course two rocking shafts, one for each set of valve gear. 
We hope on a future occasion to illustrate these parts in 
detail. The reversing is effected. by a combined lever and 
screw arrangement. 

The boiler has a firebox constructed on M. Belpaire’s 
system, and contains a long grate with close firebars suit- 
able for burning small coal. The construction of this fire- 
box is clearly shown by the transverse section. The boiler 
it will be noticed is so placed as to considerably overhang 
the wheels at the leading end, and thus to counterbalance 
the great additional weight which the position of the 
cylinders would cause to be thrown upon the trailing 
wheels. 

The frames are outside, the axles carrying outside 
cranks. The springs of the driving wheels and the main 
springs of the trailing wheels are connected by the system 
of compensating gear—consisting of a pair of bell cranks 
and a tension rod—of which we have already spoken. The 
leading ends of the two leading springs are also connected 
by a somewhat similar arrangement of compensating gear 
carrying the connexion across the engine. In this case the 
front end of each leading spring is coupled to a vertical 
bell crank lever, from which a tension rod extends forwards 
to one arm of a horizontal bell crank beneath the smoke- 
box, the other arm of this bell crank being connected by a 
rod to the corresponding arm of a similar bell crank on the 
other side of the engine. In the case of the trailing wheels 
it will be noticed that in addition to the main springs, which 
are connected by compensating gear to the springs of the 
driving wheels, there are also small auxiliary springs 
arranged above the trailing axle boxes, as shown in the 
side elevation. 

In addition to the metrical dimensions given in our illus- 
tration we subjoin, for convenience of reference, the follow- 
ing principal dimensions in English measures: 





the chief part of the works. 





Cylinders: ft. in. 
Diameter ... om we oan ee 1. 5f 
Stroke - oe ra eee oe 111f 
Distance apart from centre tocentre ... 7 65% 
Height of centres above centre line of 

Ww ws ee oe Pe eee Mee, 


Wheels: 
Diameter ps ea ost ee We 
Distance between centres of leading and 
centre wheels... se on we 5 10 
Distance between centres of centre and 
trailing wheels ooo dis ow 8 By 
Total wheel base ... = se ave 4 14 
Frames: ; 
Total length over buffer plates ... we 29 34) 
pe ». buffers ... ose oo On of 
Width between frames .. 6 4g 
Thickness of Pm ose aon one - 
Distance from centre of leading wheels to 
outside leading buffer beam ... toni, Oe 
Distance from centre of trailing wheel to 
outside of trailing buffer beam... oo ¢ 1b 
Boiler : 
Diameter of barrel ... 4 3 
Length of firebox ... eos ree oe OE 
Width me cnn ove ove eee: ee 
Number of tubes... ane 226 
Diameter __,, (outside) . O 
» * (inside) des ow O 1% 
Length a between tube plates ... If 6,5 
Heating surface— uare feet 
Tubes (outside oes 1191.6 
Firebox ae oo Baan 
Total eee eo» 1309.0 


Firegrate areas a. eee eve 82.75 
Pressure of steam .., 122.3 lb. per square inch. 
In conelusion, we may state that whatever opinion may 
be expressed as to the value of the system of construction 
of which this engine forms the first example, it is evident 
that the design has been worked out with great care, the 
proportions being good (except that we have some doubts 
as to the sufficient rigidity of the cylinder fastenings and 
of the efficacy of the cross stays for maintaining the 
“‘ squareness”’ of the engine) and the workmanship excellent. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROUGH, Wednesday. 

The Cleveland Tron Market.—Yesterday there was a good 
attendance on ’Change at Middlesbrough, and the tone of 
the market was somewhat improved. Little business, how- 
ever was done, buyers adhering to their policy of delay. No. 
3 Cleveland pig was quoted from 112s. 6d. to 115s. per ton. 
The makers continue busy, having a number of contracts 
still on hand. At some works rather more iron is going into 
stock, but as the stocks are so low this will make very little 
difference, unless it is continued for a length of time, in which 
case of course prices would fall. In the finished iron trade 
there is the same dulness which we alluded to last week. A 
large number of ——— furnaces in the North of England 
are still idle, and in consequence of the Newcastle races the 


works generally are doing little this week. There is no inti- 


mation of any time being fixed for the re-opening of the 
finished iron works in the Cleveland district, which have been 
closed for the past fortnight. It is not likely that they will 
commence operations until raw materials are cheaper or orders 
can be had at list quotations. There are several inquiries for 
rails, but when intending purchasers are furnished with 
quotations, the inquiry in many cases ceases. 

The Cleveland Miners and their Wages.—Yesterday Mr. 
Rupert Kettle, of Wolverhamption, who was appointed 
arbitrator in the Cleveland ironstone miners’ wages question 
concluded the inquiry which he began on Monday at 
Saltburn. Several witnesses were examined, and on behalf of 
the masters a great deal of documentary evidence was put in. 
Mr. Kettle stated that he could give his decision then if 
desired, but he prefered to give it in writing and state his 
reasons for coming to the conclusion he had formed. The 
representatives of both masters and men were agreeable that 
this should be done, and it is expected that in the course of a 
fortnight Mr. Kettle will give his award. There is an im- 
pression that the miners, who, it will be remembered, asked 
for 2d. per ton advance, will not have made out such a case 
as will enable the arbitrator to give any advance upon tho 
present rate of wages. 

Engineering and Shipbuilding.—The engineering shops are 
fairly emoloyed, but there is a decided slackness in some 
places. Shipbuilders are beginning to show that their pro- 
8 are not by any means bright. As an instance of 
this the employers in the trade at Sunderland have given a 
fortnight’s notice to their men of a reduction of 10 per cent. 
The wages ef the shipwrights and joiners are to be reduced 
6d. per week. The trade is reported to be in a depressed 
condition, there being few orders for new steamers in the 
market. 

The Coal and Coke Trades.—There is no falling off in the 
deliveries of coal and coke, and prices are maintained. 

The Iron and Steel Institute.—The August meeting of this 
flourishing institute, which was formed in Middlesbrough, 
is to be held at Liege, and promises to be a great success. 
Mr. John Jones, of Middlesbrough, secretary of the institute, 
has just returned from Belgium, and we understand the 
most complete arrang ts have been made for the forth- 
coming meeting. 








VENTILATION oF BuiLpINGs.— We may call the attent‘on 
of our readers to a little pamphlet published by Messrs. E. 
and F. N. Spon, and written by Mr. W. F. Butler upon the 
“ Ventilation of Buildings.’”” This pamphlet contains the 
reprint of a aan read by the author before the Civil and 

echanical Engineers’ Society, and is well worthy of a more 
extended audience. Mr. Butler shows that he has care- 
fully considered an all important, but much neglected point, 
and architects and builders will do well to read this pamphlet, 





and take therefrom many suggestions and hints for their 
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460 [June 27, 1873. 
SIX-WHEEL COUPLED PASSENGER ENGINE, AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY CH. L. CARELS, ENGINEER, GHENT. 

(For Description, see preceding Page.) 
‘ 











“DUPLEX BLOOM SHEARING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. WAGNER AND CO., ENGINEERS, DORTMUND. 


Fia. 1. 
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Fria. 2. 
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Messrs. Wacnerand Co., of Dortmund, exhibit at Vienna 
the large double shearing niachine for blooms and other 
heavy work, which we illustrate above. The machine weighs 
about 18 tons, every part being of the heaviest, and it can 
cut bars up to 65 mm, (2.56 inches) square. It is worked 
by its own engine, which is vertical, and has a cylinder 
about 9 in. diameter, and a pinion on the crankshaft gears 
direct into a large wheel on the cam shaft. ‘here is no. 
thing remarkable about the engine except the extraordinary 
form given to the shaft, for what reason we are unable to 
find out. Both the cams and the shear levers are of cast 
iron, very massive in structure, and the undersides of the 
levers and heads of the cams are lined with steel. The 
bearings of the shafts all run in brasses, and the more 
important ones are made adjustable both ways. A guard 
is provided in front of each pair of shears (see Fig. 2) to 
prevent the bloom or bar being pulled up or thrown over. 
An aidjustable stop is also arranged, working on a rod 
behind each pair of shears (see Fig. 1), so that any number 
of bars can be cut off to the same length. The flywheel is 
about 9 ft. (English) diameter, It will be seen from the 


engravings that the whole machine rests cn a heavy bed- 

| plate, which has cast with it the front bearings for the 

| shear gudgeons. The other bearings are all carried in 
brackets cast separa'ely, and bolted to the bedplate. In 
our engravings, Fig. 1 is a side, and Fig. 2 a front eleva- 
tion of the machine, in which the necessary foundations, as 
well as the machine itself, are clearly shown. 





Vrewna Untversat Exutsrrion, 1873.—The Emperor of 
Austria visited on Wednesday, the 18th inst., the British 
machinery in motion, much of which was under the direction 
of Dr. Anderson, of the Woolwich Arsenal, who was intro- 
duced to the Emperor by the secretary of the British Com- 
mission. His Majesty examined the machinery in detail, 

| receiving explanations from the exhibitors present, who were 
| presented to him in turn. Upon leaving the British section 


the Emperor expressed himself high] ified with what he 
had seen, and was pleased to anew te the exhibitors his 
acknowledgments for the part they had taken in ee 
a collection of machinery of so much importance, and of 

‘ special value to the Austrian nation. 


| 





_—In the article on this 
Tae WestMINnsTER SIGNAL Pee ome vended the 


subject which appeared in our last ; 
back rays emanating from the carbon points * being ea on 
lost. ‘This remark was occasioned by our not having 


in the evening on which we examined the meg ry CW. 
ments any reflector to intercept those rays; Du’ $1 in. in 
Cooke informs us that a silver spherical reflector— aig 
diameter—had been used for that purpose oe ee wed t0 
and that on the evening in question 1° ae light bas 
facilitate inspection. It further appears that io ra 
since been exhibited without this appliance, ry” 
the reiterated assertion of the competing pent, ep 
many rays were utilised. The present holoph wranglet, 
signed by Dr. Hopkinson, the distin d wal light of the 
and in case the electric be adopted as the signs er ia the 
House, t accomplished m " . 
construction of the new elaborate optical nto exact 
field for the exercise of his rare acoomplishmer the lenses, at® 
position of the prisms and the curvature ; ics; 
among the most complex problems in ry ae Ried 
but when such ability is brought to bear Re skill 

no doubt it will realise a triumph of 
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TANK LOCOMOTIVE (2 Fr. 7In. GAUGE) AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY THE MASCHINENBAU-GESELLSCHAFT, CARLSRUHE. 
; (For Description, see Page 468.) 
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Inptan Rattway Economy.—The number of miles run 
for the accommodation of traffic on the Bombay, Baroda, and 
Central India Railway amounted in the second half of 1872 
to 343,046}. The number of miles run on the business of the 
locomotive department was 5437, and 32,589} miles were 
Tun in connexion with the maintenance of way. The aggre- 
gate distance run was thus 381,072} miles, and the total cost 
of running was 36,2641. 





Bronze Statux or Siz J. Ourkam.—A very fine eques- 
trian statue of General Sir J. Outram has just been com- 
pleted by Messrs. Masefield and Co., of the Manor” Iron 
Works, Chelsea. The statue is by Mr. J. Foley, R.A., and 
represents the Drange leading his men to a charge sword in 
hand. He is shown reining in his horse and looking round 
for his men. The statue has been cast from bronze guns 
captured by Sir J. Outram, and weighs about 6 tons. St is 
to be placed on a temporary pedestal in Waterloo-place, where 
it wil remain for a in time, after which it will be shipped 
toits destination, which is Calcutta. The conception of the 
statue is very spirited and the execution most perfect. A 
close inqecticn shows how carefully the whole surface of the 
casting been chased, and how every detail has been 
closely attended to. The work is of heroic size, the figure 
of the general being 10 ft. high. 








A ProrrraBie Concern.—The dividend of the New Essen 
Minerals Company—a Pruesian concern—for 1872 is 
officially recommended at the rate of 150 thalers per share. 
This dividend represents a return upon the share capital at 
the rate of 30 per cent. per annum. 





Exeuisn Coat 1n France.—The use of English coal in 
France is stated to be increasing. The administration of the 
Northern of France Railway Company has purchased 
20,000 tons at 12. 6s. per ton, delivered on trucks at 
Dunkerque. 





Tue MisstsstPr1.—A party of United States engineers have 
been for some time past engaged in dredging the channel of 
the Mississippi at Pass 4 Outre, and after much labour they 
have succeeded in securing at that place a depth on the bar 
of 16 ft. 6 in. at low water. At high water the depth is 18 ft., 
and the announcement is made that a passage is now 

racticable at high water for steamers drawing less that 18 ft. 

in. The bar being covered with soft mud, it is expected 
that steamers of over 18 ft. draught will be able to force their 
way through. The engineers are, however, fearful that 
vessels may ground, and thus cause obstructions similar to 
those which closed the South-West Pass. They, therefore, 
prescribe caution in navigation. 


THE LLYNVI, TONDU, AND OGMORE 
TRON WORKS. 

Ox Monday afternoon the No. 1 furnace on the Maesteg 
or Old Works property of the Llynvi, Tondu, and Ogmore 
Company was “blown in.” This operation is always an in- 
pens be important one from its influence on the trade 
of any ity, and is especially so in this instance, because 
this part of the works has been idle for a long time. The 
necessary steps were commenced previous to uisition 
of the property by the above-named company, who have 
carried on the work in the face of great difficulty as to labour 
and supplies of material, but the difficulties have been sur- 
mounted, and a start made; while No. 2 furnace has also 
been pushed forward to a point near completion, and will be 
ready in a very short time, ‘Ihe latest improvements have 
been introduced in all the arrangements so far as was possible 
in the reconstruction of an old works. On the top of the 
furnaces well-placed roads have been laid down, and capaci- 
ous stocking a vse made for the minerals and fuel. These 
furnaces have hit been worked upon the open-top 
principle, but have been so adapted as to utilise the waste 
gases. These gases, composed principally of carbonic oxide, 
are conveyed from the furnace by tubes to a large gas main 
carried along the back of the furnace on to the blast engine 
boilers. Down tubes take them to culverts running in 
front of the as stoves, from whence they pass into gas 
boxes arranged to burn them upon the poo, | principle, and 
suitable air and gas valves are conveniently placed for 
regulating the quantities to be admitted for their complete 
combustion. This is the most approved way of burning the 

ases, and its introduction is new to this part of the country. 

he stove pipes are of the -shape, and are so arranged that 
they give a high and very uniform temperature. Several of 
the same pattern are at work at the Llynvi furnaces, and, 
we believe, have given highly satisfactory results. The blast 
connexions, valves, and water pipes are all of the most 
approved kind. The blowing engine has been thorough] 
overhauled, and one of Morton’s ejector condensers app ied, 
oak when we saw it at work, was giving a steady vacuum 
of 11 Ib. 

The application of gas to the stoves and boilers renders it 
almost unnecessary to use coal, and the consequent economy 
will be apparent to all who understand iron manufacture. 
By the re-lining of the furnace, an i d interior secti 
has been obtained, and this is important as bearing upon the 
extent and regularity of the production of pig iron and the 
economy of fuel. The system of removing cinder or slag 
from the furnaces is the same as that recently introduced at 
the Llynvi Works, and we believe is not in operation at any 
other works in South Wales. Arrangements are made by 
which horse power will be dispensed with altogether, and 
everything done by locomotives. 

The whole of the completed and excellent arrangements 
we have thus described, were designed and carried out under 
the personal direction of the general manager, Mr. James 
Colquhoun, who, is about to leave Maesteg. His profitable 
management of the Llynvi Works is well known through- 
out the trade, and it has had much influence in directing to 
Maesteg a considerable share of the existing ery: 
Mr. Colquhoun will shortly take the management of 
important iron works and collieries at Tredegar. 











NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market, which 
was as low as 105s. last Wednesday, gradually improved 
during the week, and closed firmly on Friday at 108s. This 
week the feeling has again been er, and a business 
has been done from 109s. to 109s. 7}d., closing yesterday 
afternoon with buyers at the higher price. To-day’s market 
has shown little change, except that there has been additional 
firmness, the closing price in the forenoon being buyers 
109s. 104d., sellers 110s. In the afternoon the nominal price 
was 109s. 9d. cash, but there was little business doing. there 
is some irregularity in the price of makers’ iron, but the de- 
mand is better, and prices have again an upward tendency. 
Consumers of every description are exceedingly bare of 
stock, and if the small stock, the restricted make, and the 
high cost of production are taken into account, it ddes not 


‘| seem reasonable to expect a low range of prices for some 


time to come. 


No.1. No.3. 
s. d. s. d. 
G.m.b, at Glasgow sso oe tee 1116 109 6 
Gartsherrie __,, ose ose oes 122 6 1126 
Coltness pm ose eee one 1236 1126 
Summerlee __,, one ia ove 1210 1100 
Carnbroe _,, Oem 
Monkland , eee eve eco 115 0 1100 
Langloan, at Port Dundas out ie 1200 1126 
Calder - oo =e Ci OS 
Glengarnock, at Ardrossan... oc «6a © DS 
Eglinton ‘ a ae 
Dalmellington ,, is’ a ee ee 
Carron, at Grangemouth, selected... 1226 — 
Shotts, at Leith ... on ooo ove 1210 1126 
Kinnell, at Bo’ness 116 0 1100 


The above all deliverable alongside. 
Bar iron _ cco we sé ist 131. on to 141. 
Nail rods ... ee ea oo 5 Oe : 
Last week’s shipments amounted to 12,287 tons, as against 
19,904 tons in the corresponding week of last year. The 
total decrease in the shipments since the 26th of December, 
1872, was, at the end of last week, 186,791 tons. The de- 
liveries from the warrant stores last week were 1580 tons. 
Large Casting.—The Abercorn Foundry Company, Paisley, 
have just turned out the largest loam casting ever made in 
that town. It is 27 tons in weight, and has been made to 
the order of the Spanish Government. It isto be used in 





the production of armour plates. 
The Engineering Trades.—There is generally full, and in 
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some enn teh enghyans in the various branches of the 
engineering trades, ineluding boiler making, iron founding, 
&c, under that head. Marine engineering is one of the least 
active branches of the trade. Inthe Kirkcaldy district trade 
is so very brisk that the working engineers, moulders, pattern- 
makers, &¢., have been able to obtain an increase of wages 
amounting to two shillings per week, without requiring to 
stop work or strike. Some of the Dundee engineering shops 
are very busy with mill machinery for linen and jute facto- 
ries at home and abroad. 


New Shipbuilding Yard at Greenock.—Arrangements have 
just been entered into between a Committee of the Greenock 

arbour Trustees and Messrs. Rankine and Blackmore, the 
well-known marine engineers, Greenock, in virtue of which 
that firm will obtain a lease extending over a period of twenty 
years of the shipbuilding yard in Cartsdyke, lately occupied 
by Messrs. Robertson and Co. The yard was acquired some 
time ago by a number of Glasgow gentlemen, who intended 
to convert it into a private harbour, and it was purchased 
from them by the Greenock Harbour Trustees. Messrs. 
Rankine and Blackmore, as engineers, have been highly suc- 
cessful in the department of business to which they have 
hitherto confined themselves, and no doubt a like measure of 
success will attend their operations in their more ertended 
business. The terms of agreement will come up for ratifica- 
tion at the first meeting of the Harbour Trust. 








NOTES FROM THE SOUTH-WEST. 


Public Health Act.—An important conference of the rural 
and urban sanitary authorities of Glamorganshire and Mon- 
mouthshire took place at Cardiff on Friday. An elaborate 
statement was made by Mr. Doyle in explanation of the 
scheme by which he proposes to divide South Wales and 
Monmouthshire into four divisions, for the purposes of the 
Public Health Act, with a central medica! officer for each 
district. He suggests that these officials should be paid a 
salary of 8002. a year, 4007. of which would be recouped by 
the Local Government Board. In the course of a subsequent 
discussion it was agreed to recommend the several boards 
within the district to appoint a committee to represent them 
at a meeting to be held at Merthyr on the 30th of July. 


Bristol Tramways—The Tramways Committee of the 
Bristol Sanitary Authority have resolved to at once take the 
necessary powers for borrowing the capital required for the 
tramway from Colston-road to the Blackboy, and it is ex- 
pected the work will be commenced forthwith. The tram- 
way will be laid in the centre of the roadway. 


Ebbw Vale Steel, Coal, and Iron Company (Limited).— 
The chief offices of this company are about to be removed 
from Lenton to Manchester. r. Heron will succeed Mr. 
Grove as secretary. Mr. Grove will continue to hold, how- 
ever, an important post in connexion with the company. 


Mr. Brogden, M.P., and his Colliers.—Mr. A. Brogden, 
M.P., held a conference on Saturday with representatives 
from each department of the works at Maesteg, Tondd, and 
Ogmore, and agreed to give ‘the workmen an advance of 
5 per cent. for the next quarter. 


The Aberdare Valley.—The agitation amongst the night 
workmen in the collieries of the Aberdare Valley for increased 
pay has been under discussion by the executive council of 
the Amalg ted Association of Miners. The council de- 
celine to sanction the men’s demand for payment for six 
turns while working only five, but they have promised the 
colliers support in agitating for a night turn of eight hours’ 
duration, 


Labour on the Great Western.—The men employed in 
keeping the permanent way in order on the Monmouthshire 
branch of the Great Western Railway have been summarily 
paid off, for intimating that unless their wages were incre 
they would strike. 


Risea.—New houses which are to be built by the Londom 
and South Wales Coal Company, near the Rock Vein Colliery 
are to be erected forthwith ne hundred and fifty men are 
now employed in constructing an incline from the quarry to 
the vite of the new buildings. 


Hendredenny Colliery—After sinking a good deal of 
capital, Messrs. David and Sloper have succeeded in driving 
through the great fault at the Hendredenny Colliery at 
Caerphilly, and the fine section of coal which was thought to 
lie beyond has been struck. 





NOTES FROM SOUTH YORKSHIRE, 
Suxrrixtp, Wednesday. 

The Price of Coke at Shefield.—A weeting of the York- 
shire, Durham, and Derbyshire Coalowners’ Association was 
held on Tuesday, at Sheffield, at which it was stated North of 
England coke commands 2/. 5s. at the ovens, but Derbyshire 
only 2/., delivered in Sheffield. It was thought that no re- 
duction in price could be made without lowering wages—an 
inexpedient step at present. 


Engineering Operations in the District.—The new blast 
furnace of the Charlton Iron Works Company (Limited) 
Brightside, near Sheffield, was blown in on June 16. It is 
constructed on the most approved principles, especial atten- 
tich having been paid to provisiens for utilising the waste 
gases in heating boilers. The Farnley Iron Company, 
barnley, Leeds, are erecting a new rolling mill, which will 
be, on its completion, one of the* largest in the country. 
Messrs. Huntriss and Co.'s (Barnsley) steam-jet apparatus 
for lighting the bottoms of collieries has been put down in 
several pits in Yorkshire. and is also being used in Stafford- 
shire and e'sewhere. It is stated that an important augmen. 
tation of the tctal output of coal, and make of coke in the 
Dronfield district, is likely to take place shortly. This will 
be effected by the working of the Silkstone 9-ft. seam under- 
lying Mr. Thorold’s land, which has been bought by Mr. 
Addey, Dronfield. Another coalfield, near Siubley, is also 
likely to be worked, and in both cases the manufacture of 





coke will be ly goneinto. The new railway branch from 
Chesterfield to Brampton was opened for traffic on Thurséay, 
the first train being run down by a large engine. A 
very well-known facility, and one largely used at Sheffield 
and elsewhere, is about to be adopted at the Oaks, Stratford 
Main, and one or two other collieries. It consists of the 
private rental of telegraph wires, and what are known as 
alphabetical instruments, provided by the Government at a 
fixed payment per annum, or under certain other conditions. 
A proposition is on foot for the erection at Sheffield, or some 
central place, of a building to contain rooms suitable for the 
meetings of the Midland Institute of Mining Engineers. At 
present the meetings are held at different hotels. It is 
though that the coalowners of the district, who likewise have 
no building of their own, may be willing to join in the reali- 
sation of the idea, which will be further discussed at the next 
annual general meeting of the Institute, a fortnight hence. 


A Large Casting at Kirkstall Forge—Some few weeks 
back Messrs. Charles Cammell and Co., Cyclops Works, 
Sheffield, had the misfortune to break their very powerful 
hydraulic armgur-plate bender, a ram invented by Mr. Haswell, 
of Vienna, and of 1250 tons power. The breakage occurred 
in bending a 12-in. plate, cold of course. This has been re- 
medied by a new casting from Kirkstall Forge, weighing 
38 tons, which forms the upper cross of the bending machine. 
It is about 11 ft. in length from centre to centre of the pillars, 
9 ft. Gin. broad, and 4 ft. in thickness. It is stated that five 
weeks were occupied in making the mould in loam, and the 
melting of the 45 tons of metal used was effected in three 
cupolas, in about five hours. The whole was poured, or 
“run,” in fifteen minutes. The work of removing it from 
Leeds to Sheffield will be no light matter. 


FOREIGN AND COLONIAL NOTES. 

Prince Edward Island.—By the terms of union which 
have been arranged between Prince Edward Island and the 
Dominion of Canada, the Dominion undertakes to establish 
regular steam mail communication between the island and the 
mainland of the Dominion at all seasons of the year. The 
Dominion Government further agrees to establish telegraphic 
communication with the island, and to purchase the 
railways in the island in course of construction and under 
contract. 


Bombay, Baroda, and Central India Railway.—The managé- 
ment of this undertaking has been proceeding with the perma- 
nent restoration of bridges over the Orunga, Damaunganga, 
and Par rivers to replace some temporary structures. In the 
construction of these new bridges every care has been taken 
to provide against the effects of any extraordinary floods 
which may occur in future. The directors have marked their 
sense of the special services rendered by the engineers by 
granting them a bonus equal to two months’ pay. 


Locomotive Expenses on the G. I. P.—The locomotive ex- 
nses of the Great Indian Peninsula Railway for the second 
alf of 1872 were 158,327/., as compared with 193,531/. in the 
corresponding period of 1871, showing a decrease last year of 


34,204/. The amount of traffic carried was, however, less last 
year than in 1871. 


Chatillon and Commentry Forges Company.—It appears 
that in the course of last year this company realised a profit 
of 55,3831., admitting of the distribution of a dividend of 2i. 
per share. Of this dividend 16s. per share has been already 
— and the balance of 11, 4s. per share will be distributed 

ptember 15th. 


Locomotive Wages on the G. I. P.—The outlay for wages 
in the locomotive department of the Great Indian Peninsula 
Railway in the second half of 1872 amounted to 37,3917. In 
this total the wages of drivers and firemen figured for 21,2611. 
The overtime allowances granted amounted to 8468/. 


Victorian Railways.—The revenue of the Victorian Go- 
vernment railways has been sensibly increasing of late, 
having amounted from July 1, 1872, to April 10, 1873, to 
551,926/., while the revenue of the corresponding period of 
1871-2 was 506,8827. 


Canadian Lighthouses.—Notice has been given by the 
Canadian Department of Marine and Fisheries that a light- 
house has been erected by the Government of Canada on 
Cape Spencer, in the Bay of Fundy. A revolving red and 
white light, elevated 207 ft. above high water, will be exhibited 
from June 16. 


Mining in Western Australia.—Metalliferous deposits in 
the north-west of Western Australia are being turned to some 
account. About 60 tons of copper ore have been raised from a 
shaft sunk in the neighbourhood of Roebourne, and practical 
miners who have visited the spot speak of the mine as show- 
ing well for use. Lead, too, has recently been found inland 
about 7 miles from Roebourne. 


American Steam Navigation.—Negotiations are pending 
for the establishment of a new line of steamers between 
Australia and San Francisco. The British Colonies are re- 
presented to be earnest in their desire for the re-establish- 
ment of a regular line of steamers and subsidies are expected 
from the New Zealand and New South Wales Governments, 
at least, so says an American version of the matter, but we 
await further details. 


Steel Rails in the United States.—Steel rails were made in 
the United States last year to the following extent :—Penn- 
sylvania, 38,463 tons; Ohio, 22,000 tons; LIllinois, 15,930 
tons; and New York, 17,677 tons. No other American 
States produced Bessemer rai!s in 1872. 


Improvements in Ordnance.—A Board of United States 
army officers has been appointed by the United States 
secretary of war to visit Europe and investigate the latest 
improvements in ordnance. The Board, which has left the 
United States this month, is to visit England, France, 
Prussia, Austria, and Russia. The Board consists of Colonels 
Laidley, Benton, and Crispin. The latter is the ordnance 
officer at New York; Colonel Laidley is from the Western 
Arsenal; and Colonel Benton from the Springfield Arsenal. 
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ndustry.—A com 
manufacture of car wheels, railway gear, aan nan 
&c., is about to commence operations at Levis. The com, 
y starts with a capital of 100,000 dols., and it expects to 
0 a good business with the various railways about to centre 
in Quebec and with the steam craft frequenting the port, 


Madrid, Saragossa, and Alicante Railway.—This concern 
seems to have done better in 1872, in spite of the political 
difficulties against which Spain has to contend. net 
profit realised in 1872 amounted to 784,416/., showing an in. 
crease of 49,777/., as compared with 1871. The injury in- 
flicted upon the company’s lines and plant in 1872, in’ eon. 
sequence of the Carlist troubles, is estimated at 20,0007. 


Northern Pacific Railroad.—The track of the Northern 
Pacific Railroad has been completed to Bismark in Dakotah, 
a distance of 450 miles from Duluth. At Bismark, the road 
will connect with a line of steamers on the Upper Missouri: 
these steamers will carry passengers and freight between 
Bismark and Fort Benton, in Western Montana. The survey 
for the Northern Pacific line from the crossing of the Mis- 
souri to the crossing of the Yellowstone, and along that river 
to Central Montana, is to be immediately pushed forward. 


French Coal Mining.—The continued dearness of coal ig 
stimulating French colliery proprietors to increased efforts, 
The Anzin Company has commenced sinking another pit. 








BOW AND STERN SCREW SHIPS. 
To rue Eptror oF ENGINEERING. 

Srr,—Having perused the paper bearing the title “Bow 
and Stern Screw Ships” in your issue of the {20th inst., I 
would yish to state that so far back as 1825 my grandfather, 
Mr. Samuel Brown, obtained a reward of 100 guineas for 
applying a screw to the bow of a vessel, and by this meang 
attained a speed of 7 miles an hour; and I am informed that 
on account of it being the first instance in which the screw 
had been practically applied with - degree of success, he 
was also awarded a gold medal by the society representing 
the civil engineers of that date. 

I would also state that in 1867, with a view of protecting 
the screw from danger, I proposed to enclose it in a casing 
or tube, having a diameter slightly larger than that of the 
screw propeller, and was under the impression that by so 
doing, the effective power of the screw might be increased, as 
the water would be unable to escape from the action of the 
blades, and would be discharged directly from the stern in 
place of being thrown off in all directions, as is now the case, 

I am, Sir, your obedient Servant, 
C. Gran Sia. 

Westminster, June 25, 1873. 





CHEAP RAILWAY BRIDGES. 
To Tus Eprtor oF ENGINEERING. 

Srr,—In answer to your <= py I would state that 
the majority of accidents ca’ in America by defective 
bridges may be attributed to timber structures, and he should 
bear in mind that if accidents are more numerous in the 
United States than in England, there isa greater mileage 
there to account for it. 

A ay never would ge we a train from running off 
a bridge, and in proof of this assertion I could instance an 
accident which occurred a few years ago where a goods train 
left the rails and tumbled over a viaduct, notwithstanding 
the presence of a very substantial stone parapet. 

I send you herewith a sketch of a bridge erected on the 
Lindsay Fenelon Falls and Ottowa Railway. 

Very truly yours, 
Lika. 


To Te Epitor oF ENGINEERING. : 

S1r,—Referring to the letter by Mr. Ewing Matheson in 
your last issue, there is a feeling amongst the people that 
cheap everythings are to make up the railways yet to be 
made, in the sense of the least possible cost per mile for a 
skeleton-like work. I fear there are those who, feeling this 
opinion current, plan for it, regardless of true economy, ani 
become for the time the popular lights—not of the Fairlie 
class, showing a sound formation, way, and stock, planm 
to work with economy any traffic which may reasonably be 
expected to fill the trucks—but those showing the least first 
cost per mile of road and rolling stock, leaving the — 
nance and cost per ton per mile carriage to take care 0 
themselves. ‘ 

Whatever the gauge, let everything be the best in form 
and strength—omitting nothing found good for safety om 
the broader gauge. On these conditions alone should a nar- 
row gauge be introduced ; a less gauge than that of 4ft.8}in. 
appears, in good hands, to show a saving per mile of bed 
coupled with a saving in cost per ton per mile carried uni 


these only is it cheap. 
ese circumstances, and so only ip AUDIAMUR. 








WORKING PATENTED INVENTIONS IN 
AUSTRIA. 
To Tue Epiror oF ENGINEERING. Sa 

S1r,—We have just received the following commsunication 
from our agents at Vienna regarding the time for working 
inventions in Austria. ec 

“ Please notice that although the Ministry a 
here have hitherto not refused a single petition of — 
of working time for a second and for a t ird year, they _ 
now suddenly intimated their intention to stop — 
third year’s grace, to grant second year’s grace — eS 
tional cases, and ver to net any extensions Of W' 
time on patents now being issued.” 

The bers is very ‘anportant at the present — 
many patented inventions being within the walls r oot 
hibition building which were not made in tha 
although patented there. ‘ 

Yours obediently, 
Roperrson, BRooMAs, 
166, Fleet-street, London. 


siry of Commerce 


anp Co. 
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NARROW GAUGE ROLLING STOCK. 

WE publish this week further detailed drawings of the 
rolling stock designed by C. F. de Kierzkowski for the 
Maderia and Mamoré metre gauge railway. The two-page 
plate shows a platform wagon, and is so clearly given in all 
its details, that it needs very little notice here. We would 
refer our readers, however, to the specification of this stock 
which we published on page 229 of the present volume. 
We shall have still further details of tltis stock to publish. 








THE NEW LEEDS BRIDGE. 

WE publish with this number a two-page engraving of the 
new bridge now in course of erection over the rive Aire, at 
Leeds. The Act under which this work has been constructed 
was one obtained by the corporation of the town in 1869 
for general improvements, the new bridge being the most 
important. 

As we shall publish full detail drawings of this structure, 
accompanied by a complete description, we need only say 
here that the design was selected from a number of com- 
peting plans, and was prepared by Mr. J. Dyne Steel, of 
Newport, Monmouth. The original estimate was 10,4802, 
but this amount has been subsequently increased. 








AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 

A REGULAR meeting of this society was held at the rooms 
in New York, March 5th, 1873. 

A paper on “Shaw’s Gunpowder Pile Driver” by Samuel 
R. Probasco, C.E., of Brooklyn, New York, was read. 

This pile driver was set at work in October, 1872, on a line 
of sheet piles for a reservoir dam in the valley of Parsonage 
Creek, Long Island. The material to be penetrated was 
sand and fine gravel, cemented together in places, so as to be 
hard and difficult to move with a pick, and like “ hard pan.” 
Clay was found below the water level of the basin; some 
borings showing it at 15 ft. below the surface; the lower 
tratum was tough and tenacious, and the whole material 
was under water. 

The machine in form resembles an ordina ile driver. 
A cast-iron block, called a “ gun,” resting on the head of the 
pile, is bored out, and receives, without windage, a wrought- 
iron piston attached to another cast-iron block, called the 
“ ram,” which is lifted by explosion of powder in the bore. 
When the ewer leaves the gun, a cartridge is thrown in, 
which, ¢xploded- by the heat freed by the piston in its de- 
scent, throws the ram upward again, and forces the pile 
downward. The area of the piston is adjusted to the weight 
of the ram, which also is adjusted to the work to be done. 
Soda powder cartridges in cylinders of 14 to 14 oz., coated 
with black lead and paraffine, are used. The coating is ex- 
pected to keep the powder dry, lubricate the gun, preserve 
the requisite a prevent escape of gas, and cause the 
entire force to be exerted on the base of the piston. The 

iston is made a little smaller than the bore of the gun, and 

on its lower end a steel ring, whivh fits the bore closely. 

The performance was as follows: At first several explosions 
were necessary to lubricate the gun, which leaked gas so that 
the ram would not go to the requisite height to move the pile. 
After a few shots the piston moved up regularly, and in its de- 
scent fired the charge, forcing the pile down and iteelf up- 
ward. When the resistance is slight, this machine may 
economical, but when, as in this case, it required 300 blows 
from cartridges costing 2} cents each to force a pile down 15 
or 16 ft., it cannot be called so. The gas from the explosions 
cut a in the ring at the end of the piston, and thereby 
much lessened the power of the machine. The gun became 
hot from the rapid discharges, and the bore enlarged, whereb 
more gas escaped. Seven piles were driven with it—each 
costing more for powder than the contractor got for piles in 
place—when the machine refused to work. On examination, 
the steel ring was found furrowed by the powder, and the 
piston (diameter 5 in.), so bent by striking the bottom of the 
gun, as to be useless. The air cushion relied upon to pre- 
vent this was lost by the furrowing of the ring. The inventor, 
on being consulted, decided that the excessive consumption of 
powder was due to the piston being too small for the ram, 
weighing over 1700lb. The bore of the gun was then 
enlarged to receive a piston 7 in. in diameter, and 10 piles 
more were driven, when the machine was again laid aside. 
The result of this trial was similar to the first, except that the 
piston was not bent. The gun got so hot as to fire the 
powder before the ram reached its place. Altogether 17 
piles were driven to a depth of from 14 to 19 ft., requiring 
from 200 to 300 blows of 1} oz. cartridges. An ordinary 
pile-driver was then employed, with a hammer weighing 
1800 Ib., and falling 8 to 10 ft. In this way 11 piles were 
put down 15} ft. in 10 hours, costing per pile no more than 
100 blows from the powder machine. These 100 blows at best 
would put the pile down but 10 ft. 

The piling was spruce, from 10 in. x10 in. to 10in. x14 in., 
20 ft. long, with 2 in square tongue and groove. 

The piles were bevelled at the point on three sides, leaving 
the grooved side untouched. The groove was driven on the 
tongue of the preceding pile. The heads were protected 
with a light band. Seven piles were driven without shoeing ; 
the eighth split, and showed the necessity of protection at the 
point. A cast-iron cup shoe, weighing about 40 lb., with a 
groove in it, and made with three bevels and one plain side, 
was found to stand the work. The tendency of the tongue 
of the pile to work up was obviated by twisting a chain 
tightly about the pile and tongue; a lever with rope attached 
was used for this purpose, the force being applied as the 
blow was delivered. Seventy-five piles were driven in this 
way to a mean depth of 15} ft. By experience 6 in. more 
depth has been attained, which is about the maximum pene- 
tration in this kind of material, and this can only be done 
with the best of sound, dry, spruce. 








A brief discussion followed, after which a paper on “ Rail 
Economy,” by C. P. Sandberg, C.E., of London, England, in 
reply to the discussion had upon a former paper of his on the 
same subject, was read. 

In that discussion it had been remarked, under the head of 
“Traffic Capacity,” that the weight on locomotive driving 
wheels, stated therein, differed from American practice ; that 
on the Philadelphia and Reading Railroad, 4 tons on drivers 
were not exceeded for a 641b. rail, and that on the Erie 
Railway, 5} tons had been found too much for a 70 Ib. rail. 

Mr. Sandberg herein replied that it would be interesting 
to know what weight the rail and the rail joint would carry 
in the two instances mentioned; 64 tons on drivers on a 
60 Ib. rail, as stated in the Table, and considered excessive, 
might not be so. The Table showed that the 601b. rail of 
standard section, with fishplate, would carry 14 tons in the 
middle between 3 ft. bearings, and 9} tons at the joint be- 
tween 2 ft. bearings. According to the Table the maximum 
load on drivers on standard sections was one-third what the 
rail in the middle would carry, and two-thirds of what the 
rail joint would sustain. In order to obtain the full value of 
the material, the joint ought to be as stiff as the middle of 
the rail. For this it is best to use the fishplate as thick as 
will not interefere with the tyre flange; the angle should be 
as small as will permit an easy rolling of the rail. This 
angle is 11 deg. and 15 deg., the latter for light rails, ex- 
periments having Bg that the smaller the angle the 
stiffer the joint. ith this fishing, the capacity of the rail 
at the joint is two-thirds that at the middle, while with ordi- 
nary fastenings it is but one-fourth. 

In regard to the Erie factories, experiments have shown 
that this rail will bear at the joint but 2 tons, while at the 
middle it will carry 10 tons; hence it is not strange that 
5} tons on the drivers proved disastrous. The necessity of 
sufficient thickness in the fishplates is often overlooked. — It 
is doubtless prudent to increase the number of drivers on 
American roads, but the statement that 64 tons on a 60 1b. 
standard rail section, with standard fastenings, is ive, 
should be modified. This load is not the most economical for 
working a line, but that to which an increase of traffic might 
extend. 

Many European railways, with a 701b. section, have a 
joint carrying only 6 tons, owing to too large an angle, and 
too thin a fishplate. 











OUR HIGHLAND RAILWAYS, 
To THe Eprror oF EnGIngERING. 

Srr,—Perhaps you will allow me space for a few remarks 
on the necessity of a break of gauge for Scotland, and the 
reason is simply this : In Scotland at the present time we have 
the choice of two evils, viz., a break of gauge or no railway at 
all and we decide in favour of the former, even should it 
incur an expenditure of 4d. per ton for transference of traffic ; 
and at the same time to enumerate a few peculiarities in 
American design calculated to reduce the cost of railwa: 
construction which might be adopted in Scotland, should 
there be no objection made to them by the officers of the 
Board of Trade. 

In Scotland, for instance, an engine shed is rectangular 
in shape, and this necessitates in connexion with it ap- 
— of several hundred yards of permanent way with a 
arge complement of points and crossings, and occasionally one 
or more acres of land purchased at an average cost of over 
6001. per acre. 

In America an engine shed is circular in plan and is ap- 
proached by only one line of rails, and the building is pro- 
vided with a turntable in the centre from which rails radiate. 
Now if Americans find it more economical to build a round 
engine shed and to,have only one line of rails entering thereto, 
where land costs only 60 dols. per acre, it would evidently 
be still more economical where the land required for siding 
accommodation costs over - per acre. 

At first sight it might appear incongruous that a turntable 
would effect a saving in the case of an engine shed, and not 
so when used separately ; but on further examination it will 
be seen that a double bogie engine may be reversed by a 
fork junction laid to a radius of 50 ft., the complete cost of 
which, when laid with light rails, may be estimated at 136/., 
whereas the cost of an engine turntable with fixtures com- 
plete, and a siding entering to it on the ordinary gauge, may 
be stated at 420/., the difference being 2951. 

It is well known that American railway cars are entered 
by steps, on the same principle as a tramway car, which 
principle dispenses with platforms, saves their enormous cost, 
and prevents those accidents which continually occur in 
Scotland from their use. 

The American system of constructing iron bridges with 
cast iron for the compression members, and wrought iron for 
those of tension, effects a saving so considerable that Ame- 
rican engineers maintain that the Fink system of truss 
bridging requires only one-half the quantity of metal re- 
quired for the tubular design, whilst the small surface pre- 
sented to the weather by the former exempts it from corro- 
sion, and necessitates less paint, in addition to its non- 
liability to detachment of rivet heads. 

I enclose a diagram showing the arrangement of a 
stone bridge designed for a single line, and erected on the 
Lindsay Fenelon Falls and Ottowa River Railway, which, as 
will be noticed, involves no interference with the existing 
masonry, should it be desirable to double it at any future 
time for a second Jine; there are no parapets, and the wing 
walls are finished in the form of steps, which avoids the 
expense of a coping. 

As to the statement of your correspondent, Mr. Mathe- 
son, that 20 per cert. of the accidents in America are oc- 
casioned by defective bridges, we cannot contradict the 
statement, not having any statistics at hand, but, speaking 
broadly, although American biidges are cheaper and lighter 
than Scotch ones, the margin of safety is not smaller, since 
economy is attained by using both wrought and cast iron in 
one bridge, and the absence of the dead weight of floors and 








nen and the majority of accidents which do occur from 
fective bridges may be attributed to timber structures. 

When Mr. Matheson talks of American trains falling 
through American bridges we presume that he is under the im- 
pression that bridges, constructed after the American fashion, 
as he terms it, have no cross girders; on the other hand, a 
fae never would prevent a train from running off a 

ridge, and, in proof of this assertion, I would instance an 
accident which occurred a few years ago on the Larbert 
Viaduct of the Caledonian, where a goods train, freighted 
principally with cattle, left the rails and tumbled over the 
viaduct, notwithstanding the resistance of a very substantial 
stone parapet; and it is worthy of notice that goods trains 
seldom run over this viaduct at a high rate of speed, because 
— is a station near the one end and a junction near the 
other. 

That there should be more accidents in America than at 
home is only the result of a greater mileage, since it is evi- 
dent that, other things being equal, the number of accidents 
must be directly proportional to the mileage. 

It would be difficult to estimate the exact cost of a level 
crossing gate, owing te the difference in sizes, but it is no 
exaggeration to say that they each cost 100/. per annum on 
an average, including paint, repairs, attendance, and interest 
on capital ; and it is needless to repeat that this expenditure 
is avoided in the United States by using cattle g trenches 
in their stead. 

The saving which may be effected by not dressing, soiling, 
and sowing earthwork slopes is a very considerable one, and 
it may not be out of place to calculate it. Thesurface slo 
ofa — one mile long and 10 ft. deep amount to 21,120 
square yards, which, if mat 1s. ol yard, gives 10562. ; 
and were this sum only devoted at the end of the first half 
year to pay the dividends on the average cost of a mile of 
railway, the shareholders wodld realise no less than 6 per 
cent. from this one item. 

The most important item of all, however, to be considered 
in the economical construction of a railway is the » gauge, and 
the advantages of the narrow gauge have already been so 
extensively advocated, and its economy so clearly demon- 
strated by various engineers, as to have caused its introdue- 
tion into wen § countries which, but for these, would have 
been precluded altogether from participating in any of those 
advantages afforded to more favoured districts in possession 
of a larger population and a more extensive trade, which had 
already enabled them to construct one on the ordinary gauge. 

A narrow gauge railway constructed at a cost of 300Ul. 
per mile, and earning a revenue of only 10/. per mile per 
week, would admit of a dividend of 8% per cent., or 87, 13s, 4d. 
on each 1 share, after deducting er cent. of the re- 
ceipts for the working expenses and a sinking fund ; whereas 
the same revenue on a line of the average cost, viz., 35,0007. 
per mile, would only admit of a dividend of # per cent., or 
about 14s. 9d. on each 1007. share ; but this return, small as 
it is, would be rarely realised, since the larger line would 
absorb more than 50 per cent. of the receipts to work it, on 


Y | account of the present excessive ratio of non-paying to pay- 


ing load, and many other causes. 

Apropos of the gauge of India, it cannot be denied that 
there is plenty of room there for 10,000 miles of new rail- 
way, so that after all, Mr. Williams may have been incon- 
siderate in publishing his opinion that the advocates of the 
narrow gauge were unwarranted in giving it their qualified 
approval, and it is simply ridiculous to talk of a narrow 
gauge as i uate to carry any given traffic at a compara- 
tively high rate of speed, since any one at all familiar with 
working it cannot be otherwise than astonished at its carrying 
capacity, and under any circumstances it would be cheaper to 
lay a third line on the narrow gauge than a third line on the 
ordinary gauge, were it necessary. 

In conclusion I would call upon our American cousins to 
forward to ENcIngERine their experiences on the merits of 
the narrow gauge, with a statement of the actual cost of 
maintenance and renewals of road and rolling stock, in order 
to convince their professional friends in Scotland that their 
adoption of it is -_ one more proof of the rapid advance- 
ment of the United States, whose vast resources offer those 
inducements to emigration which threaten to absorb the 
bone and sinew of Kurope in fulfilment of the unalterable 
law that the march of civilisation and the growth of intellect 
have ever been and ever will bein the direction of the setting 
sun. 

Very truly yours, 
LIBRA. 





THE 100-ron FLOATING DERRICK. 
To rue Epitor or ENGINgERING. 

S1r-—I noticed in your journal of May 30th, illustrations 
and a very accurate description of a “ 100-ton floating derrick 
for the Department of Docks, cqnstructed by the Delameter 
Iron Works from the designs of Mr. Isaac Newton.” Now, 
sir, it is a well-known fact among engineers in this country, 
that this derrick was not designed by Mr. Newton, he not 
having as much as furnished a sketch of the whole, or any 
part of it. 

The form of derrick in question, was designed and patented 
by a Mr. Bishop over twenty years ago, was used in the 
construction of the Croton Aqueduct, known as High Bridge ; 
in fact they were floating in cur harbour long before our 
friend Newton knew their usefulness. 

It is true that the details of this derrick were greatly im- 
proved, and many new features introduced, but not, how- 
ever, by Mr. Newton, but by Mr. George H. Reynolds, engi- 
neer of the Delameter Iron Works, and patentee of tue 
hoisting op cegpr esa gear used. 

This is the gentleman who designed the derrick for the 
Department of Docks, and is the party deserving of con- 
gretulation upon the success which has attended his efforts. 
Hoping you will insert this in your valuable journal, 

I am yours, 
James Draxz, 
130, Broadway, New York City, May 12, 1873. 
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THK FLEET AT SPITHEAD. 
E occasional naval inspections by foreign 
gees give us not only delightful hclidays, 
ut opportunities for a kind of national stock- 
taking, which is not without interest. Six years 
ago we had—so far as appearances go—a finer re- 
~oad eae Sultan, when half P—Prors diapt of 
, and sixteen years ago a still finer display, 
when two floating batteries represented all the iron 
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walls we could muster. This time not a single 
wholly wooden vessel is thought worth putting into 
line at all, except one or two nearly rotten craft 
brought in to swell the gunboat line, Even the re- 
maining gunboats are either iron or composite. 

In 1867 the Bellerophon was the latest marvel of 
the fleet, and stress was laid Fg her manceuvring 
powers—as compared with the Minotaur—in an 
article in ENGINEERING summing 7 the results of 
that review. In those days it was hazardous work 
to praise Mr. Reed’s designs, and the Bellerophon 
was in small favour either afloat or ashore, for some- 
body had worked out a “constant” by a formula 
which omitted nearly every = in the slightest 
degree desirable in a man-of-war, and had found 
the result unfavourable to the short ship. But Mr. 
Reed and his then few supporters happened to be 
right, and the Minotaur, Agincourt, and Black 
Prince were regarded on Monday just as wooden 
two-deckers were regarded in 1867. It is, however, 
in our view, a mistake to appropriate these fine 
vessels (which represent also the Warrior, Achilles, 
and Minotaur) to coastguard duties, as in the case 
of the Black Prince, or to line-of-battle work with 
the Channel squadron, as in the case of the others. 
Though helpless against modern ironclads, and too 
unhandy for their lives to be worth five minutes’ 
purchase in a general action where rams abound, 
they aye still amongst the fastest warships afloat, 
and they have fair sailing qualities. They are, in 
fact, Inconstants plus a little armour, and form 
roper answer to the Russian Alexander 
Newsky—the gg | armoured fast corvette lately 
described by Mr. Reed in Naval Science. Their 
function should be to clear the seas of all predatory 
craft important enough to defy the Inconstant. 
They are admirably fitted for this, and quite un- 
fitted to be sent out in the line of battle, where 
slowness in the manceuvring of one ship may bring 
the whole fleet to disaster. Of the Hercules, 
Sultan, and Monarch we ‘have often spoken. Of 
their sort they are unrivalled, but the genus is not 
one we believe in. Ironclads which cost what they 
cost, and are expected to fightin great fleet actions, 
should be like the Devastation. The Audacious 
class was represented, but sparingly. ‘These clever 
little ships, with their nearly all-round fire from the 
upper deck guns, and their comparatively heavy 
armament and armour, combined with a dryness 
and buoyancy admitted not to belong to the mast- 
less kind, have always struck us as the most satis- 


466! factory broadside ships.in the Navy, and we are 
466| glad that the huge Superb, building at Chatham, 
4s7| since she is to 


a broadside vessel, has been 
planned upon a similar though improved model. 
Even such preadamite craft as the Hector, 
Valiant, and Caledonia, with their low speed, 7-inch 
guns, and thin armour, no doubt served their pur- 
pose in ‘impressing” the Shah, who, altogether 
saw the finest broadside fleet which the world could 
produce, though it was after all but a detachment 
of the British ironclad navy. 

But, the real centre of attraction was the Devasta- 
tion, who only looked the more powerful—as the 
more ugly—by comparison with her rigged sisters, 
It was unfortunate that the Thunderer could 
not be got ready in time to join her, but the 
Glatton, Cyclops, Gorgon, Hecate, and Hydra gave 
efficient support. ‘The Royal Sovereign and the 
Prince Albert represented the turret ships of the 
days when poor Captain Coles’ grievance was that 
the Admiralty restricted him to mastless ships, in 
which the principle could not be shown to advan- 
tage, and the Hotspur was interesting as an attempt 
—not a very happy one—to get the advantages of 
a turret by a fixed battery. The Glatton and the 
vessels of the Cyclops class, it will be remembered, 
are veritable monitors, with low decks, resembling 
the Devastation as first designed, except that the 
latter was always intended to have a considerable 
freeboard at the bow, which the others have not, 
It is true that they are intend¢d only for coast 
defence, or for naval siege operations in European 
waters, but we think it is much to be regretted 
that they are not raised at once, somewhat as the 
Devastation has been. They might all be raised 
5 or 6 ft. (less than the height of the breastwork 
above the deck) without any sensible loss of de- 
pressed fire, and with a gain in respect of stability 
and buoyancy more than compensating for the 
additional weight and the raising of the centre of 
gravity. If not high enough for berthing the crews 
(though once upon a time 5 ft. between decks was 
thought luxurious), the superstructures could still 
be made use of for working the anchors and other 


en 





qonpense, and the vessels would always be ready to 
ace really heavy weather when called upon, whereas 
now no one, we presume, would care to insure the 
Glatton in an Atlantic gale. Now that people 
understand that there is not an ounce of armour to 
be saved by any system of low freeboard ever 
seriously proposed for adoption on this side of the 
Atlantic, it would be best to admit frankly that the 
whole thing is a delusion, and give it up, not only in 
future designs, but in ships now built, Saving of 
armour and inc iness were the two 
— by low freeboard. The Americans 
gained both by the sacrifice of all seaworthiness. 
We, by our breastwork system, while by no means 
placing seaworthiness beyond suspicion, gained 
neither in armour nor steadiness, for the Devasta- 
tion, with high freeboard, carries not an ounce 
more armour than the same ship with low freeboard, 
and, for reasons unconnected with height of side, is 
justas steady. The real merit of Mr. Reed’s ver- 
sion of the American monitor lay in the facilities it 
offered for changing its character back to the 
ancient high-sided type of ship, and this peculiarity 
must have been due to a deep-seated mistrust of 
the principle which public opinion forced him to 
apply. hatever the reason, the peculiarity re- 
mains, and we can do no better than avail ourselves 
of it, and wash our hands of the last traces of the 
low freeboard delusion. Had it fallen to a real be- 
liever in low freeboard to carry out the policy forced 
upon the Admiralty, a few years ago, we should 
have a very different state of things to deal with now. 
The delusion would be more apparent still, and 
there would be no way out of it. 

There probably was never so splendid an assem- 
blage of yachts collected before as was to be seen 
on Monday from the lofty decks of the ironclads, 
and altogether the sight was of that kind which 
fixes itself indelibly in the memory. The salutes 
made as much noise as might have been expected, 
but hardly so much as some of the ert ia cor- 
—— imagine. The pebble powder showed 
a disagreeable pave ity, scattering unconsumed 
like showers of bullets. More than one yacht came 
in for a serious fusillade on the unexpected firing of 
the second salute, which caught a great many small 
craft at dangerously close quarters to the ironclads, 
and one actually had her bulwarks penetrated and 
a lady severely injured in the hand, Most of the 
ironclads were thronged with visitors, except, we 
believe, the Devastation, from whom visitors were 
excluded in ‘anticipation of a visit from the Shah, 
The restriction was needless, as the Shah had not 
time to go on board, but it may be doubted if he 
lost much by this. There is probably no vessel 
whose peculiarities can be so well studied from the 
outside, whence everything of interest, except the 
gear for working the guns, can be seen. Below 
there is scarcely anything to see, and very small 
facilities in the way of light for seeing it. The 
bases of the turrets, the huge uptakes, and the 
encroachments of the enormous coal-bunkers upon 
the lower decks, allow of scarcely any of those ex- 
tended views one is accustomed to meet with on the 
lower decks of men-of-war, and the many thousands 
of eager sightseers who were compelled to content 
themselves with an external view of the great at- 
traction of the day may take comfort in the assur- 
ance that they missed very little which would be of 
interest to the uninitiated.- 


KURRACHEE HARBOUR. 

During Mr. George Robertson’s second visit to 
India he inspected the Kurrachee Harbour Works, 
then in course of construction, with instructions to 
report whether, in his opinion, the works in pro- 
gress were likely to produce any such beneficial 
effect, when com with the outlay likely to be 
incurred, as to justify their being proceeded with. 
This was in May, 1872. As this is the most im- 
portant harbour work ever undertaken in India, not 
only on account of its being the nearest one to 
Europe, but on account, also, of its importance to 
India, and the labour and expense incurred upon 
its construction, an expression of the opinions of an 
independent engineer regarding the works under- 
taken with a view to its improvement, cannot be 
without weight or devoid of interest, notwithstand- 
ing that so much has already appeared in the 
columns of ENGINEERING with reference to this har- 
bour. In addition to the observations made -by Mr. 
Robertson, we are also able to give the results of 
the works up to the present time, which, as will be 
rare. include the completion of the Manora break- 
water, 
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With regard to the harbour entrance, Mr. Robert- 
son remarks that within the 20 ft. line, at low water, 
the action of the sea has thrown up a bar across the 
harbour entrance with 11 ft. of water on it, extend- 
ing from Manora Point eastward, as might be ex- 
pected from the oblique action of the south-west 
monsoon swell to the coast line. Before the con- 
struction of the Keamaree Groyne, the entrance to 
the harbour was at the east end of this spit of 
sand, and a vessel making the entrance was ex- 
posed to the sidelong swell of the waves. Since the 
construction of the Keamaree Groyne, and the re- 
moval of Deep Water Point, which deflected the 
ebb current to the east, the west channel, or pre- 
sent entrance, began to deepen and open out. It 
is this channel which is now being dredged, and 
also protected by the breakwater. Instead of pro- 
jecting out tosea in a somewhat horseshoe form, the 

arruns almost parallel with the 20 ft. line, which has 
little or no tendency to protrude seawards. This 
is one of the most hopeful features, says Mr. 
Robertson, about the Kurrachee bar; for it 
makes it extremely probable that if the west 
channel, when once dredged to a depth of 20 ft., 
and sufficiently protected by a breakwater, till it 
reaches the unchanging 20-ft. coast line, will re- 
main open, or at least be kept open with very 
little attention, It must be remembered that, 
though the general direction of the worst monsoon 
swell is so oblique to the harbour entrance, that a 
a considerable .extent will be sheltered by a com- 
paratively short breakwater, yet heavy winds and 
seas may occasionally come more from the south, 
and act directly on the harbour mouth. Occa- 
sional dredging may therefore be expected, but that 
is the case with almost every artificially improved 
harbour, from one cause or other. Mr. Robertson 
noticed one peculiarity about Kurrachee Harbour, 
which distinguishes it from every other place he 
examined in India. The entrance is entirely de- 

endent upon the flow and ebb of the tide. ‘There 
is hardly any rainfall at Kurrachee, so that, though 
a river runs into the harbour, it is usually dry, 
and only at rare intervals is in great flood. Kur- 
rachee is, therefore, exposed to the full efforts of 
the monsoon to throw up a bar across the entrance, 
without having the usual counterbalancing advan- 
tage of having the scour of upland floods to resist 
the action of the waves. The result is, that at Kur- 
rachee the entrance has its deepest water just before 
the commencement of the tidal flow and ebb. For 
many months, the entrance is at its least depth 
immediately after the monsoon. 

Every other river mouth or backwater entrance 
examined by Mr. Robertson in India is at its worst 
before the monsoon, in many cases totally closed by 
asand bar. The floods during the monsoon deepen 
the entrance, or burst the bar as the case may be. 
The greater number of entrances through the coast 
line of India would, in a short time, be shut up by 
the action of the surf, were it not for the monsoon 
floods. The importance of regulating, concentrating, 
and encouraging the flow, as well as increasing 
the area, of tidal water at Kurrachee, is therefore 
evident, for its existence as a good harbour depends 
upon it. 

Mr. Robertson considers that the results attained 
at Kurrachee at the time of his visit had decidedly 
not been successful, compared with the expenditure 
upon them of 452,182/. This, it appears, has not 
been owing to any fault in the design of the works 
themselves, but to the manner of carrying them out. 
With the exception of the Keamaree Groyne, with 
which the expenditure commenced, the works, he 
says, appear to have been carried out very nearly in 
the inverse order of their importance towards 
making Kurrachee a really good harbour, both for 
large trading vessels, and for purposes of refuge. 
The most important works are now being executed, 
after the expenditure has been going on for ten 
years. Had these works been executed at first, 
there would not have been such a general feeling of 
doubt as to the success of .hé works. Mr. Robert- 
son, it appears, had been unable to discover the 
reasons for sanctioning the works in the order in 
which they have been executed; but he bears 
witness to the fact that the reports of Mr. Walker, 
the former, and still more those of Mr. Parkes, the 
present consulting engineer, attach great value to 
those works which have been delayed till lately. 
This would appear to be intended as a mild way of 
hinting that ocal authorities, and not the engineer 
of the works, is responsible for these mistakes in 
ordex of construction. 





The present result of the expenditure of 170,432/. 
on the works of the Napier Mole Bridge, the Native 
Jetty, the New Channel, and the Chinna Creek 
Stoppage has, it is stated, been only to give the 
native traffic accommodation nearer the town than 
formerly, with a boat channel from Keamaree lead- 
ing up to the wharves. ‘The first and last of these 
works are in time to bear their share in the im- 
provement of the harbour entrance, but hitherto 
they have been productive of more harm than good 
to the harbour. Whenever the waters of the east 
backwater, says Mr. Robertson, are allowed free 
access to the sea, without having to do the work of 
excavating a boat channel, then the value of the 
bridge and the Chinna Creek dam may be partially 
transferred to the question of harbour improve- 
ment, but at present it must be debited entirely to 
the accommodation for native traffic. Adding a 
due proportion for plant and superintendence, it 
will thus be seen that previous to the commence- 
ment of the breakwater, the greater portion of the 
expenditure had no bearing whatever on the im- 
provement of Kurrachee as a harbour for large 


ships. 

The effects of the harbour works proper, in May 
of last year, had been considerably to increase the 
deep water area available for shipping purposes, 
whilst the removal of sand and other material from 
the harbour by scour, effected by means of the 
Keamaree Groyne and East Pier, and Deep Water 
Point, removal had been considerable, and had pro- 
duced satisfactory results. Of late years, also, 
there has been a considerable improvement in the 
character of the currents through the harbour. 

In Mr, Robertson’s opinion, dredging on the bar 
was an absolute necessity, and could never have 
been dispensed with. The passage through the bar 
at Kurrachee must, he says, first be opened out by 
adredger ; but that there is sufficient average cur- 
rent to keep a well-defined channel free from de- 
posit, and also to resist, under shelter of a break- 
water, the efforts of the swell to throw up a bar, but 
there is not sufficient current to excavate a channel 
against the efforts of the open sea to resist such in- 
trusion, The breakwater is, therefore, the most 
important of all the works for the improvement of 
the harbour, but Mr. Robertson considers that the 
present length of 1500 ft. will be found too short, 
and that any extension which Mr. Parkes may find 
desirable, will be well worth the expense, the cost 
of which will be a small sum compared with what 
has been laid out in much less important parts of 
the works. In conclusion, Mr. Robertson reports 
that, in his opinion, very beneficial results may be 
expected from the further small outlay anticipated 
at Kurrachee, and that when the works are com- 
se the Government of India may be congratu- 

ated upon having an excellent harbour there. 

Since Mr. Robertson visited these works, the 
breakwater has been completed, the last block of 
which was set on the 22nd of February, 1873. 
The first block was set on the Ist November, 1870. 
The breakwater, which is 1503 ft. in length, and 
runs out into 5 fathoms water, has occupied, there- 
fore, only 2 years and 4 months in building; and 
during the last season, in less than 4 months, a 
length of 713 ft. was built, consisting of 910 blocks 
of 27 tons each, aggregating 14,560 cubic yards of 
concrete masonry. 

The effects of the monsoon seas, to which the 
breakwater works have now been subjected for two 
seasons, has been to displace a few blocks on the 
harbour side, but not one block has gone from the 
sea-side row, ‘These were easily replaced at a 
small cost, and measures are now under considera- 
tion for further securing the top harbour side course, 
either by grouting it, or setting in mortar, but a 
final determination cannot well be arrived at until 
the effects of the next monsoon on the entire work 
shall have been seen. 

In a report by Mr. Parkes on the Kurrachee 
Harbour Works in February of last year, the total 
estimated cost of the breakwater was set down at 
93,442/. Notwithstanding that, owing to the dis- 
placement of blocks above referred to, a larger 
number had to be made than had been calculated 
upon, and, notwithstanding the expense of making 
the necessary repairs after the monsoon storms, 
the total cost of the work, it is now expected, will 
not be found to have exceeded that amount, if, in- 
deed, some slight saving may not be expected. 
These results are in a moe measure due to the ad- 
mirable management of Mr. W. H. Price, the able 
superintendent of the Kurrachee Harbour Works. 





FOREIGN PATENT LAWS. 

WE have to call attention to an exceedingly 
valuable report on foreign patent laws drawn 
by the Secretaries of Embassy and Legation at the 
instance of Lord Granville. It is intended to beg 
contribution to the question of international patent 
law, and contains information relating to the patent 
laws of Austria-Hungary, Baden, Bavaria, Belgium 
Brazil, Chili, Colombia, Denmark, France, Greece 
Guatamala, Hayti, Netherlands, Persia, Portugal, 
Prussia, Russia, Saxony, Sweden, Switzerland, United 
States, Venezuela, and Wurtemburg. The various 
gentlemen concerned in its production have, in the 
majority of cases, supplemented the bare text of the 
laws by remarks of their own upon the views enter. 
tained in their respective countries as to the policy 
of a patent law, and have also added statistics of 
the number of patents granted, &c. Mr. Gould, 
Secretary of Legation, at Berne, having no informa- 
tion to give on the subject of patent law, discourses 
on the protection of trade marks in that country. 
It appears from his report that the general impres- 
sion as to the non-existence of a patent law in 
Switzerland is not quite correct, inasmuch as the 
Canton of Tessin has the power to grant the exclu- 
sive privilege of working a patent within its terri- 
tory. By far the most able and exhaustive report 
is that of Mr. Harriss-Gastrill, on the American 
system, but the author does not appear to be quite 
so familiar with the English patent law as he is 
with American practice. We are fairly astonished 
that he should claim as an advantage. of the United 
States law over our own, “ the early and cheap dis- 
tribution of the claims and drawings of patents as 
they are granted,” seeing that for nearly a quarter 
of a century the English Patent Office has printed 
and published every specification in full, with the 
drawings in facsimile, within a few weeks of the 
completion of the patent. He concludes his report 
with a general discussion of the question of ‘‘ patents 
or no patents,” deciding unhesitatingly in favour of 
their retention. The abolitionists will, however, 
find a crumb of comfort here and there, as for in- 
stance in Prussia and some other states of the 
German Empire, where a strong anti-patent feeling 
appears to exist. We notice an important error on 

age 76 of the report, the cost of a French patent 
Seine given as 40/. instead of 4/. A good deal of 
the information is not absolutely new, the text of 
some of the laws having already appeared in the 
“¢ Journal of the Commissioners of Patents,” but the 
report is well worth the couple of shillings at which 
it is published. 


ART CASTINGS AT THE VIENNA 
EXHIBITION.—No. II. 

Or the various kinds of moulding sand at the dis- 
posal of the Isenburg Foundry, one is found in the 
neighbourhood, in the diluvial formation, this sand 
consisting of a mixture of fat loam with coarse grains 
of quartz. It is used only for the moulding 
of large pieces, and the moulds made of it can be 
mated only after having been dried at a high 
temperature. A rather finer variety of this sand 
serves, when mixed with other sand, for larger class 
castings ; but in this case, also, it is necessary that 
the prepared parts of the moulds should be dried or 
heated in order that by the evaporation of the water 
there may be produced a contraction of the propor- 
tion of clay which the sand contains, and that thus 
there may be formed the minute channels which are 
necessary for the escape of the gases and steam 
generated at the high temperature of the fluid iron. 

In the chalk formation, which fills the large and, 
in some places, deep basin adjoining the mountains 
of the Harzer district, there are found in the neigh- 
bourhood of Ilsenburg, upon the chalky marl, strata 
of loam mixed more or less with grains of quartz of 
different degrees of fineness; the penetrability, and 
thus the utility of the moulding sand depending 
upon this admixture, In a few exceptional places 
there is found a moulding sand that could almost 
be used in its natural state ; the quantities thus ob- 
tained, however, are very small, and are not in pro- 

rtion with the increasing demand of the Ilsenburg 
Senden If, therefore, the artificial preparation 








of the moulding sand had not been successfully in- 

troduced, the necessary supply could only have 

been obtained from distant sources at great ¢x- 
ense, , 

. After having recognised the penetrability of the 

sand for steam and gas as the chief characteristic 


necessary, it became next an important matter to 
determine the signs of this required penetrability 








JuNE 27, 1873.] 


ENGINEERING. 





467 





existing, and for this purpose the following process 
has been adopted: A known peculiarity of a sand 
which allows of a casting being made in it without 
the mould being artificially dried, is, that if the 
moulder moistens the mould with water, the sand 
possesses the surprising quality of absorbing the 
water without altering the mould. The moulder 
can thus, when working with the so-called green 
sand, employ water according to his requirements, 
in order to strengthen the sharp corners, edges, and 
ribs of the moulds, for which purpose water 
may be dropped upon the latter by means of a 
brush. The water disappears, and is absorbed 
without doing any damage to the mould. This 
quality of the sand has been used at Ilsenberg in 
the following manner for determining the penetra- 
bility of the material. After various mixtures of 
sand have been prepared, and after it has been as- 
certained that sharp and distinct impressions can 
be taken with the materials, equal-sized balls or 
cubes are formed by compressing the sand in the 
hand, and that to such an extent that a slight 
further compression is just possible ; this is easily 
done with a little practice, as this manipulation forms 
an important factor in ascertaining the quality of 
the sand for all moulders, and determines the degree 
of moisture to. be given to the moulding sand for 
casting in a green state. The balls of sand thus 
prepared, and made of uniform gize, are then 
weighed, and water is next poured upon them as 
long as it is absorbed. When absorption no longer 
takes place, and the water appears to remain on the 
surface of the sand, the balls are weighed again. 
Supposing the different samples.to be equally good, 
as far as the power of producing sharp impressions 
(as previously ascertained) is concerned, then that 
sample which is capable of absorbing the largest 
amount of water will offer the greatest facility for 
the escape of the gases and steam.* 

It was in 1844 when, by the kind recommendation 
of the director of the Ecole des Mines at Paris, M. 
Le Play, the professor Gaultié de Chaubri obtained 
for several professional men admission to some of 
the foundries of Paris. Excellent moulding- sand 
was to be found there, and the qualities which it 
possessed, necessary for the production of good 
castings could be studied. The experience gained 
from the continued casting of bronze works, which 
could be applied to iron castings, and the great ad- 
vantage possessed by these foundries of having to 
work only for specialities, and of having not, like 
other foundries, to change the class of work to be 
done every day, exercised a great influence upon the 
gradually improved preparation of the suitable sorts 
of moulding sand. 

Even in Paris it was impossible to get from 
natural sources a sand that would fulfil all require- 
ments, although remarkably good sand is easily 
obtained there. Only a few districts of England 
and Germany participate in this advantage, and the 
neighbourhood of Halle-on-the-Saale and of Wal- 
kenrind, in the Harzer mountains, should especially 
be mentioned in this respect, It thus Seestine 
necessary, even in Paris, to prepare good and useful 
sand by artificial mixture. Four different sorts of 
sand, two of a reddish and two of a greyish-yellow 
colour, were found to be applicable for casting in 
green sand. A variety of sand similar to the latter 
was found in exceptional instances in the neigh- 
bourhood of Ilsenburg, but as mentioned already, it 
could only be obtained in an insufficient quantity, 
and not of quite as good quality as that found at 
Paris, Comparing the Ilsenburg sand with the 
samples obtained from Paris, it was found that the 
former was deficient in the contents of fine grains 
of quartz, whence its penetrability was not the same 
as that of the Paris material. 

The treatment above referred to of the sand con- 
sisting of a mixture of fat loam and coarse grains 
of quartz, the insufficient penetrability of which 
had to be increased by continued drying or roasting, 
had to-be applied also to the fine sand, and it had 
to be ascertained whether the deficiency in the con- 
tents of grains of quartz could not be replaced b 
the roasting of a part of the denser sand, which 
was consequently exposed to such a high tempera- 





* It should be mentioned here, that in examining the 
sorts of sand, care has to be taken that the latter does not 
contain lime, which is often the case when the sand is found 
to lie on marl, and the greatest care should be taken in 
obtaining it. The burning of the lime, which takes place at 


the high temperature of the iron, forces the carbonic acid to 
escape, disturbs the fluid iron and prevents, the exactness and 
clearness of the casting. It is suitable to examine the 
amount of carbonic acid contained in the sand before using 


ture that the yellowish-grey colour was changed 
into red. The mixture of this roasted sand with 
the original yellow-greyish sand in its natural state, 
gave the desired result, and the roasted sand was 
found to be a perfect substitute for the grains of 
quartz in which the natural sand was deficient, In 
order to make, however, this artificial mixture equal 
to the natural sand, a careful treatment was neces- 
sary, and for this purpose stamping mills and re- 
volving drums of oval section, containing loose balls, 
were adopted for the powdering and mixing of the 
sand. These drums have a diameter of about 3} ft. 
and alength of not more than about 4 in., whilst the 
speed of rotation is arranged in such a manner that 
the balls are not so acted upon by centrifugal force 
as to prevent them from remaining at the bottom 
of the drum, or they would not exercise the neces- 
sary pressure upon the sand which is put into the 
drum through an opening at the side. In order to 
obtain the required fineness of the sand, the passing 
of it through fine meshed sieves becomes necessary, 
and for this purpose bolting cloth made of sheep’s 
wool and known in Germany under the number 16, 
has been found best, 

A fine moulding sand applicable for most castings 
in green sand was thus successfully produced, but 
the finer and better sorts of a reddish colour seen 
and found at Paris, which possess an extraordi- 
narily high amount of penetrability, and which, 
moreover, allow of the cleanest and sharpest cast- 
ings being made, were still wanted. It had been 
especially observed that the castings in this sand, 
which was even moistened to a greatextent, remained 
unusually undisturbed, and it became, of course, a 
natural necessity to possess a moulding sand of 
equal quality. 

At first an endeavour was made to discover such 
a sand in a naturally loose state, and it was thought 
that it might be found in the intermediate layers of 
the coloured sandstone formation met with on the 
outskirts of the Harzer Mountains, All the sand, 
however, that could be found in a loose state m 
these strata contained too much clay for the re- 
quired penetrability. Even after roasting it was 
found to be useless, because it had lost all its bind- 
ing power, and attention was then directed to the 
solid sandstone, which, when ground, was expected 
to supply material of the necessary quality. The 
experiments made with these solid stones showed 
such a great penetrability that the best results could 
be obtained. The experiments with water pointed 
fortunately to a certain class of stones which had to 
be rejected for building purposes on account of 
their extraordinary hygroscopic qualities; these 
latter, however, justified great expectations for the 
moulder—expectations which have now for many 
years been entirely fulfilled. The mixture of the 
sand obtained from the stone, with the yellowish- 
grey sorts of sand mentioned above, has produced 
an exceedingly suitable moulding sand, the moulder 
having it in his power by adding more or less of 
this ground stone, to vary the quality of the material 
in accordance with the requirements of the work he 
has in hand. 

The knowledge of the proper moulding sand re- 
quired for a given pattern, is the best proof of the 
ability of a moulder, and such a knowledge can only 
be acquired by extended practice and correct 
advice, which latter, however, is unfortunately very 
often wanting in foundries producing inferior work. 
The importance of the correct preparation of the 
sand is in general little appreciated, and so long as 
no proper attention is paid to the requirements of 
a good moulding sand, and as long as there is want- 
ing a correct understanding of the required penetra- 
bility in connexion with a consistence of the material 
sufficient for the finest impressions, iron foundries 
will turn out works of art which could not be appre- 
ciated by eyes which have had opportunities of 
getting acquainted with more perfect productions. 

From what has been said above, it will be found 
that the excellence of the moulding sand to be used 


tion, but rather upon the mechanical and correct 
mixture of the argillaceous and silicious components. 
If the chemical investigations made in Paris and 
London with the small parts of moulding sand that 


by Ilsenburg, had been ever so carefully performed, 
they could scarcely have led to the preparation of a 
suitable moulding sand, which depends simply upon 
the shape and size of the added grains of quartz, 
and the plastic qualities of the clay. 


does not depend so much upon the chemical composi- | brak 


remained at those places on the castings exhibited | dia 


most extraordinary results are often produced. The 
ractice acquired in the manipulations can go so 
ar, for instance, that a sand ssing a very small 
amount of binding power, but a high degree of 
penetrability, as often found in nature, is used with 
the best results. The ability acquired to produce - 
fine castings in a loose sand, which gives way 
to the smallest shaking, which possesses only so 
much consistency as is required to withstand the 
pouring in of the fluid metal, and which combines the 
advantage that the larger quantity of grains of 
quartz prevents a burning of the iron, and produces 
better castings requiring only littlé cleaning, is a 
great gain, which saves many expenses incurred by 
the employment of a moulding sand of greater 
binding power. 


LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. IV. 

At the eastern end of the Machinery Hall, in the 
section devoted to Russia, are shown two: well- 
finished locomotives constructed at the St. Peters- 
burg Works of the St. Petersburg and Warsaw 
Railway, one of these engines being intended for 
goods, and the other for passenger service. The 
goods locomotive is a six-coupled engine with out- 
side cylinders, inside frames and inside valve gear, 
the latter being of the ordinary Stephenson link 
type. The engine is of a powerful type, is strongly, 
but not too heavily, proportioned, and wi 
details generally of good design. Accompanying the 
locomotive is a six-wheeled tender also well con- 
structed, the only special feature requiring descrip- 
tion is the arrangement of brake gear, which is on 
Heberlein’s system. The tender brake proper is of an 
ordinary type, with cast-iron brake blocks; but in ad- 
dition to the usual screw for applying this brake there 
is also provided an arrangement by which the tender 
brake, and also brakes fitted to the driving and 
trailing wheels of the engine, can be —. by 

ulling a chain which extends back to the train, 
he manner in which the pressure is applied to the 
engine. brake blocks is rather peculiar, and to ex- 
plain it we refer to the annexed diagram, Fig. 12. 
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This diagram shows a plan of the gear by which 
the brake blocks are forced against the driving and 
trailing tyres D and T. In this gear, aa are a pair 
of levers turning on pins, dd, formed at the lower 
ends of the trailing brake block hangers, and con- 
nected by the adjusting screws c, with the crossbar 
b. The brake ‘hangers on which the pins, d d, are 
formed carry at a higher level the cast-iron brake 
blocks, ee, shown by dotted lines, while the crossbar, 
6, is slung from the brake hangers carrying the 
blocks, //, applied to the driving wheels, The two 
levers, aa, are of such length that they lap over 
each other at the middle of the engine, and they 
there pass through the forked end of the rod g. 
To this forked end is fitted the. friction roller, 4, 
and it is evident that by pulling on the rod, g, the 
roller against the levers, aa, and the latter turning 
on the pins of the adjusting screws, cc, as fulcra, 
force the blocks, ec, against the trailing wheels, 
and at the same time by pressing against the bar, 4, 
apply the brake to the driving wheels. On the 
other hand, when the pull on the rod, g, is relaxed, 
the spring, i, attached to the bar, J, acts through 
the connecting links, 4 4, and draws the levers, a a, 
and the crossbar, , together, thus taking off the 
@. 
We have now’ to explain how the necessary pull 
is applied to the rod g. This is explained by the 
annexed diagram, Fig. 13, which is a skeleton view 
of the arrangement titted to the tender, In this 

i va A is the leading axle of the tender fitted 
with a friction wheel B. Another similar friction 
wheel, C, is carried at the lower end of the vertical 
arm of a pair of bell cranks, D D, these bell cranks 
being sufficiently wide a to the friction 
wheel between them. e bell turn on a 





In the course of years a special custom has often 





it, by pouring upon it sulphuric acid. 





taken root in foundries, in consequence of which 


fixed centre at E, and they a counterweight, 
F, while by means of the rod, G, the horizontal arm 
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of the bell crank is kept raised, and the friction 
wheel, C, is thus held clear of the wheel, B. By 
pulling a chain which extends from the tender to 
the train, the detent which holds up the rod, G, 
can be released, and the weighted arm of the bell 
crank, D, then falls, thus bringing the friction 
wheels into contact. As the wheel, C, is thus made 
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to revolve in the direction of the arrow (the engine 
being supposed to be running forwards) there are 
wound on its axis a pair of chains, H, these chains 
passing one along each side of the friction wheels 
and being led over the pulley, I, at the lower end 
of the lever, K, which turns on a fixed point, L. 
From this pulley the chains, united into one, are 
led ae to the engine and attached to the rod, 

, of which we have already spoken. It will thus 

seen that the effect of bringing the friction 
wheels into contact is to haul in the chain, H, put 
a tensile strain on the rod, g, and thus apply the 
brakes to the driving and trailing wheels of the 
engine. But the lever, K, is also coupled at M to 
the thrust rod, N, which extends toa lever, O, on 
the brake shaft, P, of the tender, and thus at the 
same time as the chain, H, is wound up, the shaft, 
P, is ially turned and the tender brake applied. 
It will be noticed that the pull upon the chain, H, 
tends to draw the friction wheels harder together, 
and it appears to us that with the means available 
the brake must be one which is difficult to release 
promptly, while it is undoubtedly complicated. 

The locomotive for passenger services exhibited 
in the Russian section, is a six-wheeled engine with 
the driving and trailing wheels coupled, outside 
cylinders, and inside frames and valve gear, the 
latter being of the straight link type, and fitted 
with screw reversing gear. The engine is fitted 
with a counterpressure brake. The leading and 
driving springs are connected by compensating 
beams with unequal arms, the greater weight being 
on the leading axle. The engine is accompanied 
by a six-wheeled tender, the design and finish of 
both this and the engine being good. In their 

eneral appearance these Russian engines are more 
English looking, than any locomotives in the Ex- 
hibition. 

Passing on to the German section, we find the 
locomotive builders of Germany exhibiting alto- 
gether seventeen locomotives ; all the leading firms 
being represented, and the show being an exceedingly 
fine one. LBorsig, of Berlin, who exhibited his 
2000th locomotive at the Paris Exhibition of 1867, 
has sent his 303lst engine to Vienna, this engine 
being one constructed by him for the Berlin-Pots- 
dam-Magdeburg Railway. It is a six-wheeled out- 
side cylinder engine, the driving and trailing wheels 
—which are coupled—being 6 ft. 3 in. in diameter, 
and the leading wheels being 4 ft. in diameter, 
The total wheel base is 14 ft. 6in., the distance 
between the centres of the leading and driving 
wheels being 6 ft. 9 in., and that between centres 
of the coupled wheels 7 ft. 9in. Compensating 
beams connect the springs of the coupled wheels. 
The cylinders are 16 in. in diameter with 22 in. 
stroke, and are, as we have said, outside. The 
frames are also outside, and the driving axle is 
arranged on Hall's system, the outside crank being 
kept in close to the frame, and the axle bearing 
being formed on the crank boss, In the case of the 
trailing wheels, this arrangement has not been re- 
quired, as the coupling rods taking hold of the crank 
pin outside the connecting rod, there is in the case 
of the trailing axle room left for the crank boss out- 
side the frames. 

The connecting rods and coupling rods are 
grooved or recessed at the sides, the dune of the 
recesses in cross section being the segment of a 
circle. This section, although it does not lighten 





the rods so much as grooves of rectangular section, 
has the advantage over the latter that it enables 
the recesses to be more easily kept clean. The 
pattern of the connecting and oman rod ends is 
very neat, the brasses all being set up by screws 
acting on wedges. The valve gear is arranged 
inside, and is of Allan’s straight link type. The 
reversing is effected by a screw. The wheels are 
very well proportioned, and the coupled wheels 
have the balanceweights forged solid. The axle 
box guides for the coupled wheels are fitted with 
adjusting wedges. 

‘The boiler contains 169 tubes 2in. in diameter, 
and the firebox is of the Belpaire, flat-topped 
pattern, while the general fittings are of very neat 
design. The boiler is fed by two injectors, there 
being no pump. ‘The footplate is protected by a 
spacious cab, the windows of which turn on centres 
at the top and bottom of each sash, the latter thus 
each turning on a vertical axis, and a neat arrange- 
ment of catch being provided for securing it at any 
desired angle of opening. The general finish of 
this locomotive is exceedingly good, the execution 
of the brass and copper-smiths’ work a 
being of the highest class; and altogether the 
engine is one which will no doubt do good work 
with fast trains, although the arrangement with 
outside frames and cranks undoubtedly leads to the 
employment of greater weight than would be 
necessary for the production of an equally powerful 
engine with inside frames, and with the crank pin 
fixed in the wheel bosses in the ordinary way. 

Close to Borsig’s engine, Herr Emil Kessler, of 
Esslingen, shows a fine engine—the ‘‘ Dnieper” — 
intended for fast passenger service, the leading and 
driving wheels being 6 ft. 3in. in diameter, and 
coupled, and the trailing wheels being 3 ft. 34 in. in 
diameter. This locomotive, which has been de- 
signed by Herr E. Kessler, forms part of an order 
for twelve engines in course of execution by him 
for the Carl Ludwigs-Bahn, on which line four 
similar engines have been running since August, 
1872. These engines are employed in the service 
between Cracow and Lemberg, and they are stated 
by the chief inspector of the line, Herr Lushka, to 
have given excellent results. In this country many 
locomotive superintendents would hesitate to work 
fast traffic with engines having such large leading 
wheels, but on the Continent this objection seems 
to be less generally regarded, this being due pro- 
bably both to the more moderate speeds usually 
adopted, and to the fact that the cases in which 

uick passenger trains are run at high speeds 
through stations and over facing points are less 
frequent than here. The ‘ Dnieper” has outside 
—— 15gin. diameter by 24}in, stroke, while 
the valve motion isinside, and of the Allan straight 
link type. The guide bars having to extend past 
the large leading wheels are of course very long; 
but they are made of a good heavy section, and are 
well stayed together at about one-third of their 
length from one end, so that they will probably be 
sufficiently rigid. The details of the connecting 
and coupling rods, and of the motion generally, are 
very neat and good. The leading and driving 
springs are connected by compensating beams, and 
the axle boxes are fitted with adjusting wedges. 
The tyres, together with the coupling and connect- 
ing rods, and piston rods, are made of steel. The 
boiler is constructed of iron plates from Dillingen, 
and the tubes, which are 24im. in diameter, 
12 ft. 103 in. long between tube plates, in all 155 in 
number, are made by Heckmann, of Berlin, whose 
magnificently executed vacuum pans, shown at 
Vienna, we have already had occasion to notice. 
The external heating surface exposed by the tubes 
is 1093.3 square feet, while the firebox surface is 
85.2 square feet, making 1178.5 square feet in all.* 
The grate area is 16 square feet, and the firebox is 
roomy, being adapted for burning soft coal. The 
boiler is fed by two Schau’s injectors, the water 
being delivered into the barrel close to the firebox, 
and amongst the minor details we notice that the 
upper and lower cocks of the gauge-glass fittings 
are coupled by a link, so that they may be opened 
and closed simultaneously, This plan is adopted on 
a number of the locomotives exhibited, and on some 
engines a light shaft connected with these cocks is 
carried across the back of the firebox casing, and 
furnished with a handle at the other side. The 
arrangement is convenient for shutting the cocks in 





* By an error, the internal instead of the external tube 
surface for this engine was inserted in the Table which we 
published on page 407 of our number for June 6th. 





the event of a gauge glass breaking, an emergency 
which the plan —— to have been specially de- 
signed to meet. The weight of the ‘‘ Dneiper” is 
283 tons empty, and 32 tons in working order ; 
12 tons of this latter weight being carried on the 
leading wheels, 12} tons on the driving wheels, and 
74 tons on the trailing wheels. The general finish 
of the engine is excellent. - 

Close by, the Upper Silesian Railway Company 
exhibit the six-coupled tank locomotive constructed 
by Herr F. Wohlert, of Berlin, of which we have 
already published engravings and a description (see 
page 422 of our number of the 13th inst.), while the 
small tank engine from the Harzer Iron Works, 
Rubeland and Zorge, of which illustrations and 
particulars appeared on pages 450 and 451 of our 
last number, is also in the same group. 

ne of the neatest little engines in the German 
ction of the Machinery Hall is the four-wheeled 
nk locomotive for 2ft. 7 in. gauge, constructed 
by the Maschinenbau-gesellschaft Carlsruhe. Of 
this engine, which has been built for the Royal 
Hungarian coal mines at Petrozseny, we this week 
give a two-page engraving, together with a cross- 
section on page 461, these views showing the ge- 
neral construction clearly. From our illustrations 
it will be seen that the engine has outside cylinders 
and outside valve gear, the latter being of the shift- 
ing link type. It will be noticed, on examining the 
side elevation, that the valve spindle is kept hori- 
zontal, and that the motion is transferred from the 
expansion link to the valve rod through the inter- 
vention of a vibrating lever, this lever oscillating 
on a fulcrum carried by the guide bar bracket. The 
wheels are cast-iron discs, with steel tyres, and the 
crank pins have spherical bearings for the coupling 
rods. The latter have open fork ends for the driv- 
ing crank pins, so that they can, if necessary, be 
taken off without removing the connecting rod. 
The engine is carried on a pair of leading springs, 
and a transverse trailing spring, so that it is sup- 
= on three points. The axle boxes and axle- 
ox guides are of cast iron. 

At the leading end the frames are well connected 
by a cast-iron box cross stay introduced below the 
smokebox, as shown in the plan and half-transverse 
section, this cross stay being held by some of the 
bolts which secure the cylinders. A cast-iron tube, 
passing down through the box, and provided with 
a valve, gives the means of discharging the ashes 
from the smokebox. The buffer beams are of 
channel section, and a minor point, worthy of no- 
tice, is the manner in which—to avoid cutting the 
upper flange of the trailing buffer beam—the nut 
on the brake screw is coupled by a curved link to 
the lever on the brake shaft. Cast-iron slides to 
receive the frames are bolted on the sides of the 
firebox, a rubbing piece of brass being interposed 
between the top of each frame and its cast-iron 
guide, The water is carried in a pair of wing tanks, 
and the boiler is fed by two injectors placed below 
the footplate level. The general design of the de- 
tails is very good, and the finish excellent. The 
illustrations we give are fully dimensioned accord- 
ing to the metre scale, but, for convenience, we 
subjoin a list of the principal dimensions in English 
measures : 

linders : 
® Diameter ... 

Stroke oe eee eve eee 
Distance apart from centre to centre ... 
- from centre of exhaust ports 
to centre of driving axle 
Wheels and azles : 
Diameter ... ove ove eee 
Wheel base ove wee . 
Diameter of axle bearings 
Length of axle bearings... 
Centres of axle bearings eee oss 
Centre of driving axle to front of firebox 
casing... tee - eee 
Frames ; 
Distance between frames 
Thickness of frames _... ove 
Length outside buffer beams ... 
»» Of engine over buffers ... 
Width ” tanks ... 
Centres of buffers ove eve 
Height of centre of buffers from rail ... 
Boiler : 
Diameter of barrel inside largest plates 
Length of firebox casing es ove 
Wi at bottom ... 


in. 

84} 

1 
103 


eee eee eee 
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dth , 
Height of centre line of boiler above rail 
Diameter of chimney at narrowest point 
t . 


” ” op ooo 
Thickness of firebox plates (copper) 
tube 


(ron) 


” of boiler shell 


Number of tubes os 
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Boiler (continued) : ft. in. 
Length =,, betweentube plates... 7 6} 
Diameter ,,- outside eee O 13 
Heating surface— square feet 

Tubes (outside) ove 251. 
Firebox eee eee ove 23.5 
Total ... ove ose 276.0 
Firegrate area... oo ove ~—«G 16 square feet. 
Contents of tanks ove ave 184 gallons 
Contents of coal boxes ... ‘ 54 owt. 
Weight of engine empty ove 8 tons 19 cwt. 


Weight of engine in working order 11 tons. 2} cwt. 


The remaining German locomotives we must 
leave for notice in our following articles. 











SAVING LIFE AT SEA.—No. III. 


IN our last article we endeavoured to show that, 
irrespective of life-rafts, ships of any considerable size 
ought to carry two distinct classes of lifeboats, one 
small, fast, and easily handled, and specially adapted 
for picking up aman who has fallen overboard ; the 
other as large as is consistent with easy stowage, 
and adapted for saving the crew in case of wreck. 
One of each class would represent, in our view, the 
proper allowance of lifeboats for an ordinary mer- 
chantman exceeding 400 tons, and not carrying any 
considerable number of passengers. The small boat 
we should propose to carry either in lieu of one of 
the quarter boats, or as a stern boat. We think 
the latter pen the best, notwithstanding that the 
traditional practice of seamen is to lower the lee 
quarter boat when sudden occasion arises for send- 
ing a boat away. ‘The reason for this is that the 
inclination of the ship to leeward assists the boat to 
clear her side in the act of lowering, while the 
water in which it descends is more still than on the 
weather or unsheltered side of the ship; if the ship 
is before the wind she is rounded to, and brought 
by the wind before lowering, both in order to deaden 
her way, and to form a lee in which a boat may be 
lowered. The objection to carrying the lifeboat at 
the quarter davits 1s that it will happen as often as 
not to be on the weather side when wanted, and 
consequently not in a position, according to the 
usual practice of sailors, to be lowered safely. It is 
true that, before the Admiralty Committee on Life- 
boats, which sat last year, more than one distin- 
guished officer expressed the opinion that the weather 
boat is as well adapted for lowering suddenly, on 
the whole, as the lee boat; but this view, though 
well entitled to consideration, is not generally held, 
and we consider that the best place for the one small 
lifeboat—and we only recommend one such to be 
carried—is at the stern. 

We shall call attention later to the very strong 
evidence given before the Committee just men- 
tioned as to the great advantages of a stern boat as 
a boat for saving men overboard, and in the mean- 
time shall assume that our view of the best place to 
carry the small lifeboat is generally correct. There 
may possibly be small ships in which it cannot be 
so carried. Of course in such cases it must take the 
place of one of the quarter boats, when any difficulty 
experienced from its being at times the weather boat 
must be made the best of. Could both quarter 
boats be {lifeboats, the difficulty would disappear, 
but we utterly disapprove of attempting to make 
every boat a lifeboat, and would never recom- 
mend that any ship should be without at least 
one quarter boat of the ordinary kind. A small 
stern lifeboat carried purely as an extra boat, or 
even substituted for the present stern boat where 
one is carried, would hardly be objected to by the 
most conservative of skippers, but we should ex- 
pect every captain to rebel against both the ordi- 
nary quarter boats being displaced. A proper life- 
boat is unquestionably heavier than an ordinary boat 
of the same size, costs much more money, needs more 
care, and is less useful as a cargo boat ; and though 
it is, in our opinion, better adapted than the ordinary 

uarter boats for many of the services performed by 
the latter, even in harbour, it is certainly not suited 
to take their place for all purposes. One at least 
of the two quarter boats (both, if the small lifeboat 
be carried, as we propose, astern) should be of 
the ordinary sort. ‘The precise mode of lowering 
the stern lifeboat will be considered later. So also 
will be the mode of launching the large (wreck) 
lifeboat which it is proposed to carry inboard—as 

to which we will merely remark now that we should 
think it hardly worth while to propose to carry a 
large lifeboat inboard at all, were we not also pre- 


boats—under which, in the great majority of cases 
of wreck, fire, or collision, it is practically impossible 
to get them out at all. 

ne of the conditions prescribed by the Society 
of Arts, in offering a gold medal for the best life- 
boat, was “ fitness for ordinary use asa ship’s boat.” 
This condition, as we have intimated above, cannot 
be accepted without limitation, if it means, as it 
apparently does, the carrying of cargo. Vessels 
engaged in certain trades—such as the grain trade 
of the Sea of Azov, where ships have to lie a con- 
siderable distance from land—are compelled to 
carry a large boat inboard for use at times as a 
cargo boat, and the question arises—if the ship is 
of such size that her whole crew cannot be saved in 
the light lifeboat carried at the davits, and yet is not 
large enough to carry ¢wo boats inboard—whether 
a compromise should be attempted between cargo 
capacity and lifeboat qualities. The compromise 
may either take the form of contentment with 
rather less cargo capacity, the air cases—which 
take up room—being fixtures in the boat, or of 
contentment. with merely temporary lifeboat ar- 
rangements, the air cases being made movable, In 
the great majority of cases, however, we believe 
that no compromise is necessary, ships which re- 
quire to carry a large cargo boat having as a rule 
plenty of room to carry a lifeboat upon deck as 
well. Such vessels usually carry a long-boat and a 
pinnace upon deck, and the large lifeboat can well 
take the place of the latter, freed from any obliga- 
tion to do service as a special cargo-carrying boat. 
This being so we may for the present discard the 
exceptional case of a lifeboat in which the presence 
of fixed air cases is an important drawback, and 
limit our inquiries to an endeavour to ascertain the 
best type of ship’s lifeboat, viewed with reference 
only to its life-saving capacity. Our position is 
that, though lifeboats are not efficient for a// boat- 
work, they are as efficient for many services as ordi- 
nary boats, and that the work they fail to perform 
can be done by other boats, without loss of power, 
and without any undue increase in the number 
carried. Nevertheless, this claim will fail to be 
sustained unless care and intelligence be exercised 
in deciding upon the complete ‘“ boat-scheme ” of 
each ship, with special reference to the relative 
capabilities of the two classes of boats, as well as 
to the size of the ship, her boat-stowing capacity, 
the number of her crew, and the nature of the 
trade in which she is engaged. 

Allusion has been already made to the fact that 
the Society of Arts has recently pursued, and, so 
far as its award may be considered a settlement of 
the question, has settled, the very inquiry now in 
hand. It will therefore be desirable to state briefly 
the nature of the Society of Arts inquiry before 
expressing an opinion of our own. 

The conditions imposed by the Society were: 1, 
considerable buoyancy—enough, in fact, to keep 
the boat manageable even when filled, i.c., to keep 
her afloat, not as a mere life buoy, or something to 
cling to, but as a oat, capable of being rowed and 
steered ; this excluded all the so-called lifeboats 
whose extra buoyancy is due only to a few pounds 
of cork; 2, continued efficiency of the air cases 
under exposure to weather, &c.; 3, fitness for 
ordinary use as a ship’s boat; 4, strength; 5, dura- 
bility ; 6, lateral stability ; 7, relief of water to out- 
side level ; 8, cheapness ; 9, simplicity of structure ; 
10, lightness. Of the four boats of different de- 
signs tested, one was rightly thrown out for having 
its buoyancy at the ends only. Of the remainder, 
yout “oes of Messrs. Woolfe and Son, of Shad- 
well, and Hamilton and Co., of the Windsor Iron 
Works, Liverpool—appear to have been practically 
identical, the difference being that the former used 
wood, and the latter galvanised iron, as the ma. 
terial We are informed that the wood boat 
weighed about 13} cwt., and the iron one 20} cwt., 
a difference of the utmost importance in our view. 
The wood boat is also said to have been priced at 
little more than half as much as the iron one. We 
believe, however, that there was little wood used in 
Messrs. Woolfe’s boat but fir, and this undesirable 
feature would go far to account for its lightness, 
and, to some extent, for its cheapness. It may 
well be that the superior strength and durability of 
an iron boat, and its immunity from injury from 
exposure to weather—a very important matter— 
may outweigh its obvious disadvantages in respect 
of weight and cost, but upon this point we have no 
certain knowledge. The subject of iron boats is 





pared to recommend means for improving the 
present most inefficient system of getting out large 


one of great interest, and the Society did a wise, as 
well as a bold, thing, in giving it this public recog- 


469 


nition. But the principles upon which the buo 
was applied in uae. Hamilton's Arty or port 
so similar to those followed by Messrs. Woolfe, 
that a description of the latter may almost stand 
for both. The other competitor was Mr. J. White, 
of Cowes, whose lifeboats have been well known 
for many years in the chief steam-packet companies, 
the navy, and amongst yachtowners, He seems to 
have made an unfortunate mistake in sending too 
small a boat, which it was impossible to compare 
fairly with the larger boats of the other compe- 
titors, while his plans appear to us to have been but 
imperfectly unders' by the judges, who did 
them, in our opinion, less than justice, 

Through the courtesy of Messrs. Woolfe and Son, 
we are enabled to publish drawings (Figs. 1 to 5, 
page 464) of the boat which last year won the gold 
medal of the Society of Arts. These convey the 
impression of a thoroughly well - proportioned 
buoyant boat, with a considerable, but not exces- 
sive, sheer, good lines, and stable section, though 
rather sharper in the floor than we should wish to 
see. The principal dimensions are : 


ft. in. 
Length ... ove e 25 0 
Beam ose ose ose eee 7 8 
Depth ... a ° eco 8 0 


Buoyancy is obtained by a large fixed air compart- 
ment at each end, supplemented by two smaller 
ones, lying in the bottom of the boat, and by 
movable air cases, which fit in, on each side, below 
a continuous side bench, which reaches from end to 
end at the level of the thwarts, or about 7 in. below 
the gunwale. The air cases are shown at A, in the 
several sections in Figs. 4 and 5. The width of the 
side cases together, is equal to fully half the width 
of the boat, and the (mean) length of the end com- 
partments is apparently about one-third of her 
length. ‘The space in which water can rest, short 
of the top of the thwarts, is therefore very limited, 
and it is not surprising to find that opening the 
lugs in the bottom with a crew of nine men on 
Soon, has no worse effect than to lower her from 
6 to 7in. In that position, fifteen additional men 
can be placed in her at the cost of 8 in. further im- 
mersion, leaving her gunwale still 12 in. above water 
amidships. In this state it would appear that her 
side air cases, amidships, ‘would be within about 
2in.—possibly 3in,—of total immersion. Of the 
end cases there would be more than this out of water. 
There are four 4in. relieving plugs at the bottom, 
attached to rods carried up through the thwarts, so 
that if the boat is filled by a sea above the outside 
level, she can be quickly relieved to that extent. 
There is no provision in this boat for self- 
righting as there is in the shore lifeboats of the 
National Lifeboat Institution. Self-righting can 
only be attained by having lofty air-case ends, com- 
bined with a heavy iron keel, so that when upside 
down, the boat may beas unstable as possible. The 
iron keel is a serious drawback in a boat requiring 
to be hoisted on shipboard, and the elevated ends 
make it impossible to row her to windward in a 
strong breeze. Boats of this description have been 
tried in the navy, and though it is stated to be open 
to question whether they received in all cases fair 
play at the hand of those in charge of them, there 
is no question at all as to their general unpopularity 
in the service. This er ag we upon examining the 
evidence given before the Admiralty Committee on 
Lifeboats, which sat last year. Nevertheless, as an 
interesting record of a very ingenious attempt to 
apply the self-righting principle to ships’ boats, we 
are glad to be able to give drawings of a 10-oared 
self-righting 28 ft. whale lifeboat, several of which 
were built some years ago for the navy be Mr, J. 
White, from an Admiralty design (Mr. White is a 
well-known opponent of the self-righting principle, 
even for shore lifeboats, and we are informed merely 
built these boats to order). To be self-righting a 
boat cannot afford to have much buoyancy near the 
gunwale, or she would become stable when reversed. 
As the buoyancy of the lofty end compartments 
would not come fairly into action until the boat 
was practically submerged, the main buoyancy has 
to be kept low, and is given in the form of a double 
bottom. The kind of deck formed by the inner 
bottom is above the normal water line; consequently, 
by means of numerous self-acting valves, the boat 
may be trusted to free herself entirely of any water 
she may ship. To adapt her to some extent for 
ordinary use, both the end and side compartments 
are made movable (see A, B, Figs. 9, 12, and. 13). 
This is said to have been hailed as a redeeming fea- 





ture by many officers, who sent the movable air 
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cases down into the hold until such time as they 
should have an opportunity of getting rid of the 
boat altogether. ‘Their great weight and bad pull- 
ing capabilities proved fatal to them at last, and we 
believe that few or none are now in use in the navy 
except in troopships. Though convinced that they 
embodied a ence utterly out of place in a ship’s 
lifeboat (and of which the value is perhaps over- 
rated in a shore lifeboat), we think them worthy of 
notice as instances of careful design. Had they 
been less skilfully planned, their failure could not 
have taught a lesson of equal value. 

The self-righting principle being quite out of the 
race, and the only question between Messrs. Woolfe 
and Messrs. Hamilton being wood versus iron, the 
real interest of the competition lay in the compa- 
rison of Messrs. Woolfe’s boat with that contributed 
by Mr. J. White. The latter was a small four- 
oared gig, 20 ft. by 5 ft. 6 in.. and 2 ft. 2 in. deep. 
Though she would Ade been better, in our opinion, if 
she had had the pointed (whale-boat) stern generally 
adopted by her builder, and had been an inch or 
two deeper, she was thoroughly well adapted for a 
life-saving boat for any ship of moderate size, or for 
the general lifeboat of a small ship, while, from her 
lightness (under 6} cwt.), she was certainly more 
suitable for rapid lowering than any other boat 
shown. The charge of insufficient accommodation 
made against her in the report of the Committee of 
the Society of Arts (see Journal, August 16th, 
1872), owing to the side air cases being carried u 
to the gunwale, does not appear to us be pvr 4 
inasmuch as she could sit four persons in the stern- 
sheets, in addition to her coxswain, and would then 
have room for at least four more on the thwarts, 
without incommoding the rowers. For better com- 
parison we have obtained from Mr, White drawings 
of a 25-ft. lifeboat cutter, built by him for the navy 
(see Figs. 6, 7, and 8, page 464), which happens to 
coincide in beam as well as in length with the prize 
boat of Messrs. Woolfe. A comparison of Figs. 4 
and 8 shows clearly the difference between the two 
systems. ‘The weight of White's 25-ft. boat is 
stated to be 16 cwt. against Woolfe’s 13} cwt., but 
this is accounted for by the heavier wood used (princi- 

ly elm), and the solidity of the fittings required 
in a boat designed to,carry a gun, ‘The propor- 
tionate amount of buoyancy appears to be less in 
- White's boat, and there can be no doubt, that owin 
to much of what there is being up at the top instead 
of down below, she will immerse herself much 
deeper, with the plug open, and with a given crew 
on oy than if fitted on Woolfe’s principles, 
with broad air case’ collectively half as wide as the 
boat. The difference is, that when both are im- 
mersed to, say, 9 in. or 10 in. from the gunwale, 
White’s boat has still a considerable reserve of 
buoyancy, while the other boat has got nearly all 
hers under water, Of course it is a fair answer 
that the weight which would take White’s boat 
to the depth stated, would nof take Woolfe’s to 
nearly so great a depth, and the latter would, there- 
fore, have the largest reserve buoyancy of the two, 
but what we are now concerned with is, not the 
Ss proportion of buoyancy in Mr. White's 
oats—which can be varied—but the principle of 
his system—the buoyancy carried up to the gun- 
wale. This, we think, deserves more respectful 
treatment than it receives from the Committee of 
the Society of Arts, whose report speaks of it 
merely as a defect, as though the Committee where 
wholly ignorant of the fact that there are weighty 
scientific reasons which can be urged in its favour, 

As it cannot be long before ships will be com- 
pelled by law to carry lifeboats, as it is of the ut- 
most importance that sound principles should govern 
their construction, and as the award of the Society 
of Arts carries considerable weight, we propose to 
consider further, on another occasion, the relative 
merits of the two systems, which, whatever the con- 
clusion, certainly include between them everything 
one need take into account in planning a perfect 
lifeboat. 


CHARCOAL FILTRATION FOR WATER 
WORKS. 

A GREAT variety of substances, both natural and 
artificial, have been, and still continue to be, used 
for the filtration of water as well on a large as on a 
small scale. These, however, for the most part— 
especially those used on the large scale— the 
power of mechanical filtration only, and most of 
them require to be frequently cleansed or renewed. 
To effect the perfect filtration of water it is neces- 
sary that the filtering media should possess the 











power of depriving the water of its chemical as 
well as of its mechanical impurities, and if these two 
properties are combined in one substance, so very 
much the better for simplifying the operation of 
filtration. This double qualification being possessed, 
in an eminent degree, by animal charcoal, has led 
to the general adoption of that substance for filter- 
ing purposes on the small scale. On a large 
scale, however, beds of sand and gravel chiefly con- 
tinue to be used, simply because, until now, no 
means have been devised by which the valuable 

roperties of charcoal could be rendered available, 
bean on\a small scale its use was, at onej time, 
attended with considerable inconvenience, inasmuch 
as being used in fragments placed in layers, after a 
time the particles of charcoal became coated with 
impurities, and the pores being clogged the purifying 
action ceased. This objection, of course, still holds 
good in systems in which the charcoal is used in 
this manner, and although it may be cleansed by 
washing and baking, it is questionable whether it 
can ever be perfectly renovated. ‘To meet the ob- 
jections and to obviate the disadvantages attending 
the loose charcoal system, Mr. Atkins, several years 
since, invented and introduced a method of forming 
the charcoal into porous blocks of any required size, 
the manufacture being carried on at his works at 
Chepstow. The process of manufacture is as 
follows: ‘The purest animal charcoal is first re- 
duced to a fine powder, andis then mixed with 
Norway tar and other combustible materials in a 
state of fine powder. The mass is then kneaded 
into a plastic condition with liquid pitch, and is 
afterwards moulded into blocks of any required 
size or shape. The moulded blocks are then ex- 
a to great heat, by which means all the com- 

ustible ingredients are burnt out, leaving the pure 
carbon in a solid form. The block is, as a conse- 
quence, perfectly porous throughout, the pores 
being the cavities from whence the combustible 
material has been burnt out. Of course there is a 
limit to the purifying power of these carbon blocks, 
as well as to the fragments, but the period of 
service of the former before cleansing is required, 
greatly exeeds that of the latter, whilst all that is 
necessary is to wash the block in warm water, which 
will remove the organic impurity. If, however, 
the carbon is used for filtering water containing 
much salts of lime, a hard incrustation will form on 
the surface of the block, which is easily removed 
by scraping when dry, after which the block is 
ready for use again. 

Hitherto, the application of the solid carbon 
_— although extensive, has been confined to 
the filtration on a small scale, that is for house- 


hold purposes, or at most for public buildings or in- 
dustrial processes. The increasing difficulty of ob- 
taining pure water direct from the water companies, 
however, has been under Mr. Atkins’s consideration 
for some time past, and he has recently patented a 
system of filtration by the block carbon system 


which is applicable to water works. This arrange- 
ment consists of brick tanks of a size proportioned 
to the amount of filtration to be performed, and 
divided up into a series of chambers. The water is 
admitted into the first or settling chamber, whence 
it flows horizontally through a bed of sand held be- 
tween two walls composed of perforated or porous 
materials. After the water has percolated through 
the sand bed, which deprives it oF its chief mechani- 
cal impurities, it has to pass through a series of walls 
formed of solid carbon plates 12 in. square, and 
about 2 in. thick, set in an iron framing in a similar 
manner to panes of glass in a window frame. The 
frames are placed about 18 in. apart, and the number 
of these walls, through which the water has to pass, 
is governed by the amount of purification it is in- 
tended the water shall undergo, as well as by the cha- 
racter of the water. Of course the greater the number 
of walls, the higher the degree of purity attained, 
although some waters require much less charcoal 
filtration than others. After passing through the 
last wall of charcoal plates the water is conducted 
from each tank into a storage reservoir from whence 
it is taken for distribution. The filtering capacity 
of each square foot of carbon plate has been ascer- 
tained to be from 300 to 500 gallons per 24 hours, 
so that, the distribution being known, the filtering 
area can readily be adjusted to meet the require- 
ments of the supply. When the action of the plates 
becomes sluggish the coating of organic matter can 
be readily removed by washing in the way we have 
already indicated, whilst if any incrustation from the 
salts of lime should occur, the deposit can be easily 
scraped off when the plates are dry, the tank being 





of course thrown out of work for the purpose. If 
a plate become damaged or unfit for use, it can be 
removed and replaced in a very short time, as, in 
fact, can each entire frame if necessary. It will be 
seen that as soon as the surfaces of the solid carbon 
blocks become- encrusted with organic or other 
matter, or in other words, when the charcoal ceases 
to fulfil its proper functions, the water ceases to 
passes through, and thus the inert condition of the 
filtering media is at once indicated. This is a very 
important feature, inasmuch as in the loose char- 
coal system, or in any system of purely mechanical 
filtration, after the atoms making up the mass have 
become enveloped in the pate. impurities, the 
water will continue to flow through the interstices 
between the particles, and in time may leave the 
filter in a worse condition than when it entered. 
This contingency, however, is clearly impossible with 
the block carbon system, which appears to be well 
adapted for filtering water on the large scale, to 
which purpose we anticipate shortly seeing it ap- 
plied. We are informed that Mr. Atkins has sent 
in an estimate for applying his system to the works 
of one large water company, and is in communica- 
tion with several others upon the subject. 


AUSTRIAN RAILWAY CARRIAGES. 

Ir is the general opinion on the Continent that 
the German railways offer more conveniences to 
the traveller than English lines, and this is an 
opinion which is often shared even by Englishmen 
themselves, The travelling experiences of the nu- 
merous visitors to Vienna this year will serve to 
spread a correct idea of the working of German rail- 
ways, and will show their advantages and disad- 
vantages in a true light ; and we may remark here 
that the great difference between the construction 
and working of railways in England and Germany 
renders it a duty for the English engineer to study 
minutely the system adopted in the latter country 
whenever the opportunity is afforded him. 

The construction of the Austrian railways is in 
principle similar to that of the German lines, but 
the latter differ considerably from the former with 
respect to the amount of traflic—this being much 
larger in Germany than in Austria. A different 
position has also been secured for the railways in 
the former country, through the national character 
of the German people, the better financial cir- 
cumstances, the greater activity of the German en- 
gineers, and the greater reliability of the officials ; 
the consequence being that German railways are, 
generally speaking, more solidly constructed, are 
more fully provided with rolling stock, have a greater 
proportion of double lines, and more practical traffic 
arrangements than those of Austria. 

The Austrian railways are, in fact, distinguished 
more by the fine external appearance of their sta- 
tions, buildings, &c., than by the practical character 
of their arrangements, and greater care is taken to 
provide for the wealthier classes than for the general 
public. For nine-tenths of their length the Austrian 
railways are only single lines, and it must be re- 
membered that they traverse a country a great 
extent’ of which is as yet in a state of inferior 
civilisation. ‘The stations at Vienna and Prague 
are nearly all fine buildings, with large halls, and 
luxuriously fitted up waiting-rooms, but the stations 
in the provinces rarely offer the least comfort, and 
are merely arranged to satisfy the modest demands 
of a half-civilised people. At most of these stations 
the passengers have to pass a considerable distance 
from the waiting-rooms to the trains, and have 
to cross on their way lines of rails over which the 
goods traffic is carried on—a risky proceeding, the 
results of which are seen in the fact that about two- 
thirds of the accidents on Austrian railways happen 
at stations. ‘The waiting-rooms are everywhere 
filled with tobacco smoke, whilst no special rooms 
for ladies are provided. ; 

The Austrians have a very high opinion of their 
passenger carriages, which are, in fact, commodious 
and lofty, and which are provided with well-made 
springs and wheels, the tyres and axles of the latter 
being generally of Bessemer steel. The most prac- 
tically arranged are the third-class carriages, which 
are entirely covered, and have doors with glass 
windows. They are, however, inferior in some 
respects to the newer third-class carriages on Eng- 
lish lines, while they share with the latter the want of 
some provision for small hand luggage. The second- 
class iages are, however, less comfortable, not- 
withstanding that they are all provided with stuffed 
seats and backs, and with three glass windows on 
each side of each compartment. ‘The seats in these 
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carriages are too high for any but very long-legged 
passengers to get anything like a comfortable rest 
on the floor for their feet. Besides, the seats and 
backs are, on several lines, covered in a most incon- 
venient manner with smooth leather, so that the pas- 
sengers are always sliding about, and never get 
into a fixed position. More comfort is, however, 
obtained on other lines where the seats of the 
second-class carriages are covered with cloth. 

The Austrian first-class carriages are fitted up 
in an exceedingly luxurious manner; gilding, 
costly woods, velvet, mirrors, and silk curtains 
being used lavishly, if not in all cases with great 
taste, The fittings of these carriages also include 
many small conveniences, as.for instance small 
tables, bags, hooks for hats, &c., which should 
make them very comfortable, but which are 
often arranged with so little practical sense, 
that the desired purpose is fulfilled in but a 
very imperfect manner. Even in these carriages 
the seats are inconveniently high, and are but 
too often stuffed with such a disregard of the 
anatomy of the human form divine, that the pas- 

‘senger cannot obtain an easy position. One of 
the greatest inconveniences of the upholstering, 
however, consists in the great softness and elasticity 
given to the seats, this being so great that the 
passenger is kept in a state of perpetual motion 
when the carriages are running. In chairs or sofas 
used in a room the elasticity of the seats may be 
very great and yet only be productive of extra 
comfort ; but in arailway carriage, where the whole 
structure is more or less in motion, a great amount 
of elasticity in the cushions gives rise to a constant 
friction between the head. and shoulders and the 
back or arms of the seat, and thus renders comfort- 
able rest impossible. Even in a reclining position 
this great elasticity of the seats is—as we know 
from experience gained during night travelling over 
Austrian lines—productive of discomfort instead of 
the luxurious ease it is intended to promote. The 
deduction to be drawn from this is, that to obtain 
comfort, the vibrations due to the motion over an 
imperfect road should be destroyed by springs or 
other appliances before reaching the seats, and that 
the latter should be only very moderately elastic. 

Most of the seats of Austrian first-class carriages 
can be pulled out, so that the opposite cushions may 
be brought together, and thus form a very con- 
venient bed. Some of the compartments are 
arranged as coupés, and contain a sort of sleeping 
arrangement formed by pulling out the seat, which, 
together with the back, is thus brought into an in- 
clined position, A suitably arranged flap at the 
end of the compartment being next Jet down, a bed 
is formed that would be very convenient, if the 
position and inclination of the cushions had been 
well chosen; on some lines, however, as, for in- 
stance, on the Austrian Nord-West Bahn, the 
length of the bed is not sufficient even for an only 
moderately tall man, and owing to defects in carry- 
ing out the details, none of these arrangements offer 
the same comfort for a night’s rest as the use of the 
‘‘sticks” in our first-class carriages in connexion 
with our horse-hair cushions. 

It appears to us rather curious that on Austrian 
lines the sleeping accommodations are allowed to 
be used only in express trains, and that the seat 
arrangements of the carriages we have mentioned; 
are made fixed at once assoon as the carriages form 
part of another train. It seems to be the inten- 
tion of the authorities to, in this manner, force 
people to travel by express trains, the fares 
for which are about 25 per cent. higher than for 
others, and this, although express trains in Austria 
do not travel quicker than our slow trains, averag- 
ing, say, 25 miles per hour, inclusive of stops. For 
the use of a sleeping seat a special charge is 
made. 

The lighting of the carriages is very imperfect - 
| a defect which also exists on many of our own lines— 
reading during the night being an impossibility. 
Gas is nowhere adopted, and the lamps are often 
80 placed in the partitions of the carriage above the 
nets for the luggage, that the latter darkens the 
lamps absolutely, We found this objectionable 
arrangement .also on German lines, especially on 
Saxon railways, the newest carriages of which are 
of a very uncomfortable construction. One of the 
characteristic attributes of the Austrian carriages 
are the mirrors with which they are fitted, these being 
generally fixed so high from the floor that no lady 
can use them, whilst on their account the luggage 
rails are divided, so that one passenger in each 
compartment finds no space for his hand baggage. 





In the Austrian carriages little or no provision is 
made for the passengers keeping with them the 
large pieces of their luggage, the same want of 
accommodation for portmanteaus, &c., also existing 
generally on German lines, where all the luggage is 
given over to the company for conveyance in the 
luggage van—a system which would be the cause 
of most inconvenient delays with the large traffic on 
the main lines inthis country. In Austria the space 
below the seats of the carriages cannot be used for 
the storing of luggage, because it is much reduced 
by the ions of the seats, these cushions being 
between 10 in, and 12 in, thick. 

The compartments are mostly as we have said, 
very commodious, and have a clear width of from 
2.5 to 2.6 metres (8 ft. 2}in. to 8ft. 6in.) anda 
length of from 2 to 2.2 metres (6 ft. 62in. to 7 ft. 
4 in.) for first-class carriages; of 1.8 metres (5 ft. 
10 in.) for second-class ; and of 1.7 metres (5 ft. 7 in.) 
for third-class carriages, whilst the height of all the 
new carriages is seldom less than 2 metres (6 ft. 63in.) 
in the centre. Many of the Austrian lines have in- 
troduced fourth-class carriages,.in which the pas- 
sengers have to stand; but these carriages are covered, 
and they are provided with glass windows. These 
carriages, fourth-class, are generally used in industrial 
districts where a number of men have to be conveyed 
over a short distance. 

Many carriages on the American system, with two 
four-wheeled bogies, which were formerly ex- 
clusively used on Austrian railways, are now to be 
found in trains which are not called mail or express. 
These carriages are, however, exceedingly incon- 
venient for handling at stations, they are heavy, 
and the sitting space is limited on account of the lon- 
gitudinal passage. The clearing of people from these 
vehicles is also much too slow, on account of their 
having only two doors for about 70 passengers, so 
that.often people who want to come in are in the 
way of those who want to come out. The whole 
arrangement of these carriages is unpopular in 
Austria, and public opinion has strongly protested 
against their being adopted for international traffic. 
When the working of the principal Austrian lines 
—namely those from the Turkish frontier at Basias 
vid Pesth and Vienna to the German frontier, and 
from Trieste and the Italian frontier at Cormous to 
Vienna—went into the hands of French companies, 
the more convenient carriages with four wheels and 
four compartments (very similar to the carriages on 
English railways) were substituted for the vehicles 
on the American system, which latter are now used 
only occasionally for slow trains. : 

In Germany and Austria the large six-wheeled 
passenger carriages, with five or more compart- 
ments, which were there once in general use, have 
been nearly everywhere abandoned, and smaller 
carriages with four wheels have — been adopted. 
The inconvenience of handling the large carriages, 
and the impossibility of using for them small turn- 
tables, have been no doubt the cause of this change, 
although it cannot be denied that the larger car- 
riages run easier than the shorter ones. On some 
of the Austrian lines saloon carriages are in use, 
these being luxuriously fitted up, and containing 
generally beside the saloons, a sleeping compart- 
ment and a toilette. ‘These carriages are, however, 
not so much adopted for the public, for whom they 
are of little practical use ; but they are kept for the 
conveyance of distinguished ee and high 
officials, and they have mostly been built for the 
members of the board of directors, in order to offer 


‘the greatest convenience to their travelling. 


The heating of all carriages during the winter has 
been ordered by the Austrian ministry, but as the 
Government has little power over the administra- 
tions of the railways, this order is executed in a very 
doubtful manner only, especially in those classes 
which require it the most, namely, the third and 
fourth. Some short time ago we published ‘in this 
journal a series of articles by M.M. Baron von 
Weber, explaining the various systems of heating in 
use, but during the last winter the Kaiser Ferdinands 
Nordbahn has introduced a new system with heated 
air which has given excellent results, and concerning 
which we shall give further particulars in due time, 

The English passenger, when travelling in Aus- 
trian carriages, will notice with little comfort the 
heavy rattling and jingling that surrounds him, dis- 
turbing his night’s rest and exciting his nerves in a 
painful degree. ‘The cause of this is that but few 
of the means long used in England to secure 
quiet running, have been adopted in Austria. The 
panels of the carriages are not made as in England 
of wood or papier maché, but of thin sheet iron, 








which can never be secured in such a firm manner 
as to prevent shaking, and which conducts the 
sound and the heat in a more disagreeable manner 
than the former materials, thus making the 
carriages hotter in the summer and colder in the 
winter. Besides, the frames consist in nearly all 
cases entirely of iron, this construction increasing 
the noise made by the moving of the chains, 
brakes, and the movable parts of the heating appa- 
ratus. Layers of india-rubber between body and 
frame are seldom applied, and wooden disc wheels, 
which so greatly improve the easy running of the 
carriages, are practically unknown on Austrian 
railways, although we notice in the Exhibition one 
carriage—a hunting saloon for the Emperor—which 
is fitted with them. Finally, the bad custom 
has been adopted of providing passenger vehicles 
with brakes fastened directly and rigidly to the 
body of the carriage, the play of the springs thus 
ceasing at once as soon as the brake is put on. 
An unbearable, and for the health of nervous 
passengers, often injurious rattling is thus produced, 
against which the passengers of our English railways 
would certainly protest. Unfortunately the press 
in Austria is often in the pay of the railways, the 
result being that it is impossible to get any com- 
plaints published. 





THE PNEUMATIC TELEGRAPH. 

In London, as in Paris, the telegraphic executive 
make use, to a large extent, of pneumatic tubes forthe 
transmission of messages, which, packed in suitable 
cases are driven through the tubes under pressure, 
and it not unfrequently happens that one of these 
cases becomes arrested in its course, causing an 
obstruction, the locality of which it is very diffi- 
cult to ascertain. 

M. Bontemps, director of pneumatic telegraphs 
in Paris, has recently devised an ingenious method 
of ascertaining with considerable precision the 
locality of the block. Before describing it we may 
notice briefly the system now in use for the same 
object which is based upon Mariotte’s law. 

hen an obstruction takes place, a reservoir 
containing a volume, V, of air, of a given pressure, 
H, is put in communication with the obstructed 
line. ter the connexion the final pressure, H’, is 
measured in the reservoir, and calling the volume 
of the tube between the reservoir and the point of 
stoppage, X, Mariotte’s law gives the following : 
VH+(Xxi)=(V+X) H! : 
from which X can be obtained and consequently — 
the section of the tube being known—the situation 
of the obstacle. In this formula, 4, is the atmo- 
spheric pressure. This method is theoretically 
correct, provided that all measurements both for 
volume and pressure are taken with absolute pre- 
cision, and that the usual corrections are made. 
But in practice two causes diminish this precision ; 
these are in the first place the unavoidable losses 
which falsify the result; in the second the in- 
struments in use only allow of an approximate read- 
ing of pressures. After having calculated the 
distance to the obstacle by means of the formula 
an opening is made, and a probe is introduced into 
the tube to find its true position. If the calcula- 
tion is correct to within 60 ft. a second opening 
will be sufficient. But if the distance is greater the 
probe will be too short, and other holes are found 
necessary. Experiments and records dating from 
1866 show that on an average three openings are 
required to clear each block. 

The system of M. Bontemps, more precise, and 
consequently more rapid in practice, is founded on 
the principle applied by M. Regnault in his inquiry 
into the action of sound waves in tubes. At the 
free extremity of the tube an elastic membrane is 
placed, and its alternate distensions are registered 
on a revolving cylinder by means of electricity. A 
wave is produced in the tube by detonation of a 
pistol placed near the membrane. This wave travels 
through the tube at a speed of 333 metres per second, 
and strikes against the obstacle ; there it is reflected 
back, passes through the tube in a contrary direc- 
tion and inflates the membrane, This places the 
first mark on the revolving cylinder. ‘The sound 
wave sent back by the membrane against the 
obstacle is reflected a second time, and a second 
mark is obtained on the cylinder. To determine 
the distance between the membrane and the 
obstacle, it will only be necessary to know the 
interval of time that elapsed between register- 
ing the two marks on the cylinder. The half of 
this interval (reckoned in seconds) multiplied by 
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333, gives the distance required. The time is calcu- 
lated by an ordinary chronograph, with three 
tracing points worked by a magnetic needle. 

The first is placed in the circuit, which is closed 
by the alternate distensions of the membrane. 

The second answers to an electric governor, and 
marks the seconds on the cylinder. 

The third divides the second into periods of 
equal duration to the second, by means of the 
pulsation of an electric needle. 

These vibrations are not absolutely isochronous, 
but are sufficiently so for the object in question, 
or if it were thought necessary to have the 
isochronism perfect, the vibrations of  diapason 
could be used. The following example illustrates 
the operation of the instrument: An obstacle is 

; pl on a line at a known distance, say, of 
62 metres. The needle oscillates 33 times per 
second, the interval included between the two 
marks determined by the pistol-shot corresponds 
pa oscillations, and the distance of the obstacle 
wi 



















D=1x380x 2 =60 metres. 





The approximation obtained is thus 2 metres. But 
in ee this method gives an approximation 
of 3 metres, and consequently only one opening in 
the pipe is required. 
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BORING AND SLOT-DRILLING MACHINE. 


We illustrate, above, a+ large boring and_ siot- 
drilling machine exhibited at Vienna by the Saechsische 
Maschinenfabrik zu Chemnitz (formerly Richard Hart- 
mann), Chemnitz. It is a heavy machine, but well-pro- 
portioned and adapted for the work for which it is intended. 
The bedplate, a, is 5.00 metres (16 ft. 5in.) long, and 
960 mm, (3 ft. 13 in.) wide. On it slides the standard, d, 
the foot of which is 1.35 metres (4ft. 5in.) long. The 
standard itself has a vertical face 1.16 metres (3 ft. 94 in.) 
long, traversed by a slide, c, 630 mm. (2 ft. }in.) deep. 
The machine is driven (either in single or double gear) by 
a five-speeded cone at e, giving motion to the horizontal 
shaft / When the machine is used for boring only, the 
wheels, shown at the left-hand side of the engraving, are 
all out of gear, and motion is transmitted through the bevel 
gear, g and 4, to the clutch, n, which can be geared with 
the pinion, i (this pinion running loose on its spindle), and 
thence through the spur wheel, &, is driven the tool spindle 
dd. The feed can either be by hand, by means of the hand- 
wheel, /, or can be made self-acting by means of the four 
pairs of wheels, m m, either pair of which can be thrown 
into gear at pleasure. They differ slightly in size, so as to 
give an alternative speed of feed, and two of the pairs are 
for the forward, and two for the backward motion of the 
tool. To draw the tool quickly backwards the handwheel, 
1, is used, the pinion, i, being thrown out of gear by means 
of the lever p. 

To use the machine as a slot drill either the standard, 5, 
must slide on the bedplate, or the slide, c, must travel on 








BORING AND SLOT-DRILLING MACHINE, AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY THE SAECHSISCHE MASCHINENFABRIK, CHEMNITZ. 
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the standard according as the slot lies horizontally or 
vertically. Both these motions are mae self-acting, and 
can be set in action by the clutch gear, g, the construc- 
tion of which will be easily understood from the engraving. 
For the motion of the standard along the bedplate the 
train of wheels, uu, is employed, and these, by means of 
the horizontal screwed spindle, s, move the standard in the 
usual way. When the vertical motion of the slide is de- 
sired, the change wheels, uu, are geared with the spindle, ¢, 
instead of with s, and this, by means of bevel gearing, works 
the vertical screw, v, which turns in a nut behind the 
slide, c. By means of the cross handle, z, which fits either 
s or ¢, either the horizontal or vertical motion can be given 
by hand if desired. The motion is to right or left, upwards 
or downwards, according as the clutch, q, is brought into 
gear with one or other of the pinions on each side of it. 








New Zgatanp TateGRaPny.—It would seem that a line 
of telegraph is contemplated between New Zealand and 4 
land vid Queensland. Baron Reuter is understood to 
moving in the matter. 

Pxsumatic Despatch aT WasHINGToN.—A pneumatic 
tube between the United States Capitol and the i 9g open 

rinting office, at Washington, will, it is expectea, : 
pleted next summer, operations having been recommenced. 
The work had been discontinued on account of the flattening 
of the tubes at places where it was buried deep below = 
surface. The plan now adopted ——_ the pressure 0 
the earth is to incase the tube in brick arches at the crossings 
of streets and in the Capitol-square. 
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able > Ga semen ane. But it is evident that these kinds 
of permanent way have some disadvantage, probably that of 
expense, over a road, otherwise the estimates 
See on the use woe poten A pee 
are, however, two ts permanent wa 

by the adoption of either of whi fee the broad gauge 0 god 
roed could, in my opision, bo made with an 8 ft. 6 in. sleeper, 

uently the width of formation reduced to an 
excess of 3 ft. only over the narrow gauge (ballast being 3 in. 
\ gauge). One of these methods would be 
simply to leave about of the central part of the sleepers 
— by the ballast, and freely exposed to the air. 
The o to cut out from the conteal pant of the sleepers 


uestion must considered how far the durability of the 

would be affected by its being uncovered to the air. 

As regards the second method, the cost of cutting the seg- 

ments out of the sleepers must be added, and also allowance 

made for the impaired durability of the centre portion where 
the seantling is reduced. 

How far one or other of these s would answer I can- 
not say, having no experience of the durability of sleepers 
under these conditions ri ae oe as on of India. 

An amusing instance of t to which partisanship 
will carry a man is given in Mt" Price Williams’s estimate 
of the comparative cost of maintenance and renewal of per- 
manent way upon the 5 ft. 3in. and 3ft. Gin. gauges. As- 
suming the scantling of the broad gouge sleeper to be 9 in. 
by 4} in., and that of the narrow to be 8in. by 4in., he gives 
to the former a life of ten years, and to the latter of only 
six years! He assumes that the 8in. by 4in. sleepers are 

entirely of the tops of trees, as if the contractor would 
throw away the rest of the trunk. He then estimates the 
cost of ‘renewals at 137. 7s. 5d. per annum inst the 
3 ft. Gin. gauge, and capitalises it as 2671. 8s. 4d. per mile. | 
Now as he puts the original cost of the broad gauge slee 
at only 205/. 6s. 8d. per mile, surely, if there is the slightest 
truth in his statement that the life of a sleeper, 8 in. by 4 in. 
is to that of one 9in. by 44in. as 6 is to 10, it would be the | 
fin thing to make the sleepers of the narrow gauge 9 in. by 





in. also, or even 10in. by 5in., or more, unless he means 
to assert that there is some peculiar virtue in the dimensions, 
9in. by 44 in., which give it an advantage over others. His 
result, a 5ft. Sin. gauge railway cheaper than a 8 ft. 6 in. 
gauge railway, is a beautiful example of the reductio ad | 
absurdum. 


Instead of the cost of maintenance and renewal being | 
ter for the narrow gauge, I maintain that they would be | 
greater for the broad Range i for I deny that there need be 
any difference in the life of the gen for the two gauges ; 
and when renewals have to be » &® more costly sleeper 
has to be provided for the broad gauge, a ter amount of 
ballast to be moved, and a ter length of sleeper to be 
boxed up. This last i appears to have been over- 
looked by Mr. Harrison in his criticism (p. 17), of Mr. 
Fowler's price of 102. as the extra cost of laying the broad 


uge. 
Fenton, if a sleeper only 8 ft. Gin. long is to be used for 
the broad gauge, under the heavier s of the ordinary 
broad gauge stock, there would be much more work for 
platelayers in boxing up and keeping the line in order 
than there would be on the narrow gauge with its lighter 
stock. This will be a serious item against the broad gauge, 
and if joined to the extra wear on the rails, and capitalised, 
will amount to considerably over 10002. per mile. 

6. With regard to the item of 1007, saving, owing to 
—_ curves, taken by Mr. Thornton (see p. 152), those 

mer who grudge the credit of this to the narrow gauge, 
forget that, although many lines may run through level 
country, some undoubtedly will be carried through very 
hilly country (see Mr. Thornton’s reply, p. 152), whereon the 
saving per mile may be reckoned by thousands instead of 
aw Hy Moreover, where sharp curves of the same radius 
are used upon both gauges, the wear to rails and tyres of the 
broad gauge will be greater than that of the narrow gauge, 
and this capitalised, would add something to the credit of 
the narrow gauge lines even in level country. 

7. Sidings. . Price Williams gives it as his opinion 
(p. 80) that there can clearly be no saving on the sidings, 

“the greater number of vehicles would require greater 
length of sidings.” Yet he is all along arguing upon the as- 
sumption that t' is to be the same load on the rails for both 

uges. This is another specimen of the shifting nature of 
fhe ts used by some of the broad gauge advocates, 
for with the same load on the wheels, of course the same 
number of vehicles will be required in each case. 

It has moreover escaped his notice that by the use of five- 
chain curves on the narrow gauge as against eight-chain 
curves on the broad ga toge with the difference of | 

@, @ saving of about 30 ft. in length of siding must be 

ted to the narrow gauge for every turnout, and about 
60 ft. for each crossover road. Now as a considerable 
of the siding required will be for crossover roads, I believe 
that even under the conditions on wiich we are arguing, of 
ee oe eens OS ee lines, a lesser and 
not a greater length of siding required for the | 
narrow gauge lines. So that instead of deducting anything | 
from Mr. Fowler's item of 451. it should rather be feaseabed: | 

8. But sir, there is another and an important saving to the | 
narrow gauge system, which we are clearly entitled to place 





to its credit if the premises under which our estimates have 
hitherto been made is adhered to. I mean the saving in 


. weight of rail owing to the difference in weight of the rolling 


It is obvious that if you run the heavier wagons 
over a light rail, the cost of repairs to the liné when capita- 
lised will fully equal, if not surpass, the original cost of a 
heavier rail. And this is fully borne out by Mr. Lee Smith’s 
remarks (p. 52), where he states that he advised the Indian 
Government to stick to the heavier rail as being the most 
economical of the two under the circumstances, which, by- 
the-bye, he calls “ suggesting” the use of a light permanent 
way. Out of his own mouth, then, we prove, to one of the 
most prominent opposers of the metre gauge, that a 60 Ib. 
rail should be used for the broad gauge lines. Even then 
the weight on the rail will be proportionately heavier than 
on that of the narrow gauge. For, as General Strachey 
states (p. 84), the broad gauge wagons carry 16 tons on the 
four wheels, or 4 tons on a wheel, while the narrow gauge 
wi I should suppose, will not have more than 1} ton on 
a wheel, and for the engines even no more than 2 tons is 
necessary. On these grounds, therefore, I think that we are 
bound to add the cost of an additional 20 Ib. per yard in the 
rail to the ees gauge estimate. ay ony ang to about 
36 tons per mile, including percentage for sidings, which, at 
what ?—say, 207. per — in place—gives another 7201. per 
mile to the credit of the narrow gauge. Or else the capi- 
talised value of the annual expense caused by the premature 
destruction of the rail, and injury to the road, caused by the 
use of a rail so lightas 401b. per yard, which, on Mr. Lee 
Smith’s testimony, will be more than the extra cost of the 
heavier rail, must be added instead. 

We have, then, on the debtor side of the metre gauge sys- 
tem, the evils of break of gauge, which are stated to be “in- 
éalculable,” and on the credit side a saving, in first cost, of 
fully 20007. per mile, to say nothing of saving in working 


nses. 
That 20007. per mile is not too much, I think I have 
proved, for I have shown that insufficient allowance has been 
made in all the estimates for land, for earthwork, and for 
bridges, to which has to be added the cost of the heavier rail. 
It is clear, then, that General Strachey’s figures are much 


| nearer the truth than those of his critics, and that Mr. 


Thornton's are extremely liberal to the broad gauge. The 
result proves that the common-sense view expressed by Mr. 
Danvers (p. 75) is the correct one, and that the cost of rail- 
ways, like other things, is proportional to their size and the 
work required of them. 

I shall not be able to say anything in this letter on the 
subject of rolling stock, concerning which I hope to be per- 
mitted to make a few remarks in your next isssue. 

I may, however, take advantage of this occasion to sa 


| that I am sorry to have misrepresented Mr. Price Wil- 


liams. As some of your readers may not have seen the 

rinted report of the discussion, I give the ——. which 
ed to my mistaken supposition that Mr. Price Williams 
proposed to put a 5 ft. 6in. gauge line on 6 ft. 6in. sleepers; 
it is as follows: “And if the sleepers were the same length 
in both cases, as Mr. Price Williams maintained they should 
be, that item of saving also disap , and with it the 
entire saving in earthwork, as the width of formation required 
would then necessarily be the same.” 

It is to be regretted that Mr. Price Williams, in his letter 
to you, did not say what he did mean. I am, therefore, 
again reduced to a supposition, and that is, that he maintains 
that the metre gauge should be laid on 8 ft. 6in. sleepers, 
as he does not mean that the 6 ft. Gin. gauge is to be laid 
on 6ft.6in. sleepers. The paragraph in my letter to which 
he objects must then be to this: “It would be in- 
teresting to see the sketch he would make of a permanent 
way for a metre gauge on a sleeper 8 ft. Gin. long.” If Mr. 
Price Williams prefers it in this form he is welcome to it. 

One word as to bearing surface, on which Mr. Price Wil- 
liams lays so much stress. The 5ft.6in. gauge on its 8 ft. 
6 in. sleeper is worse off in this respect, even with wagons of 
the same weight, than the metre gauge, for the really useful 
bearing surface is the 1 ft. 6 in. on each side of the rail ; the 
centre ion is worse than useless. Is Mr. Price Williams 
aware that a rail notched on one side of the bottom flange 
only is weaker than the same rail notched on both sides? 
The two cases are in many respects similar. 

Let Mr. Price Williams tell us what advantage there would 
be in laying the metre gauge on a sleeper over 6 ft. Gin. 
long, ———— with that it has a bearing surface in pro- 
portion to the loads it has to carry, at least 60 per cent. more 
than that which ordinary 4ft. 8$in. gauge lines in this 
country have. 

I am, Sir, yours faithfully, 
June 24, 1873. Narrow Gavee. 








THE PEAT QUESTION. 
To tHe Eprror or ENGIneeRine. 

Srz,—lIn my letter published in your journal of the 30th 
of May last, I showed that as far back as the year 1860, the 
investigations of Dr. Dullo had ascertained the heating power 
of ordinary turf, as then used upon a large scale for locomo- 
tive fuel in Germany, to be from 53 to 63 per cent. of that 
given by good coal; and I stated that the turf itself, which 

ve this result, seldom weighed more than 16 Ib. per cubic 
fot. This may be considered the extreme weight, at the 
same time that much of it might be taken as rather under 
than over that weight. I then gave the tabulated particulars 
furnished by the os direction of the Bavarian State 
Railways, containing the results arrived at-from the use of 
turf fuel, and which extended over an interval of twelve 
years, subsequent to the investigations of Dr. Dullo. These 
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results showed that the heating power of turf for locomotive 
uses, whether in the condition of ordinary turf or of com- 
pressed or dense turf, was about 60 per cent. of that given by 
an average of four varieties of German coal. In the figures 
given by the Bavarian railway authorities, the cubic foot of 
ordinary turf which is taken by them as the unit or standard 
of comparison, has its weight fixed at 5000 gramm, or, 
omitting fractions, at about .11 Ib., and in your issue of the 
20th of June, Mr. Leyster draws attention to the di 

between the weight assigned to the cubic foot of turf by Dr. 
Dullo, and that given twelve years subsequently in the 
Bavarian returns, and he thinks that this di cy must 
affect the results. But it will be obvious that as long as the 
results are based upon equa! weights, and not upon magni- 
tudes, no difficulty can arise from the varying specific 
gtavities of the turf. It is simply the case of one ton of turf 
LT ey 161b. to the cubic foot, and of one ton weighing 
11 1b. to the cubic foot. The varying range of its specific 
weight may extend in the matter of peat, as instanced by 
Mr. Danchell, from 8 Ib. to the extreme limit of 801b to the 
eubic foot, but the variation forms no element of difficulty or 
ryan in the results as long as we deal with them, ton 

or ton. 

Mr. Leyster next draws attention to the relative propor- 
tions of water contained in ordinary turf, and in the com- 
pressed turf of Exter, and he states that, as in the latter, 
there is artificial drying, and consequently less water, better 
results should be expected from it than from ordinary turf. 
Speaking for myself, I think that practically upon averages 
struck upon the large scale, the ions of water are found 
not to vary very much one wayortheother. Althoughin the 
compressed turf of Exter as it issues from the machine, 
there is less water than in i when stored 
for use, this compressed peat, in common with all artificially 
dried turf, imbibes moisture from the atmosphere, and if a 

ient iuterval of time be given, the absorption brin, 
the proportion of water to nearly that contained in well-dried 
ordinary turf. In addition to the results ascertained in 
Germany, I may instance some tests that were made in Ireland 
with compressed peat produced upon Exter’s system at the 
Derrylea Works, when in operation near Monasterevan. 
These tests took place in 1864, and were given to the public 
in the report of the engineers by whom they were carried out. 
In one instance the value of the compressed peat was found 
to be 56.6 per cent. of Whitehaven coal, in the second test 
the value of the peat was found to be 61.1 per cent. of Wigan 
coal. In the first-mentioned test 37} cwt. of compressed 
peat were found equal to 214 cwt.of Whitehaven coal ; in 
the second test 9 tons of compressed t did the work, in 
the same number of hours, of 5} tons of Wigan coal. 
Yours faithfully, 
J.M.C. 
18, Upper Gloucester-street, Dublin. 








STRAW-BURNING ENGINES AND STEAM- 
JACKETTED CYLINDERS. 
To raz Epiror oy Exeinerrine. 
Sr1r,—In your article on agricultural engines at the Vienna 
Exhibition of June 20th, you say, that you have had no op- 
portunity of judging of the efficiency of the straw-burni 


engines manufactured by us under Mr. Maly’s patent, 

we are led to fear from this statement, that our re ta- 
tive at Vienna must have been as remiss as ourselves at home 
in pe ay tea invention before your notice. 

It interesting to many of your readers to learn 
that we have been manufacturing these engines since 1870, 
and that for the past two seasons in very large numbers. 
There are many of them at present working most satisfactorily 
in various parts, and your representative may obtain the 
most conclusive proofs of their efficiency within a few hours of 
Vienna. 

As regards your remarks concerning steam - jacketted 
cylinders, you are wrong in your expression “ that we do not 
yet steam-jacket our cylinders.” By reference to Bourne's 
“Treatise on the Steam Engine,” 1862 Edition, page 373 (a 
work to which we now only.refer-for the sake of evidence), 
you will find that we did at that time steam-jacket our 
cylinders, and we believe we were with them (as now with 
the straw-burning engines) about the first in the market. 
We peg ps time of pn value, but a? 
since, engthened experience and numerous experiments, 
satisfi cordilied of their practical inutility, we have dis- 
continued the use of steam jackets. We will not here enter 
upon the theoretical arguments, that do exist in disfavour of 
steam jackets, but will simply state, that we have found 
them, in consequence of the multiplicity of steam joints, and 
the consequent greater possibility of steam leakage, to bea 
most undesirable complication in an agricultural engine, and 
that this opinion is shared by our most valuable clients, 
whose views we are compelled to study in such matters. 

Were we constructing a racing e, we should prob- 
ably use a steam jacket for the sake of the almost infinitesimal 
economy we believe it to secure, as we should also of course 
use the best possible system of variable expansion, but for a 
commercial portable engine for the use of an ordinary 
agricultural or contractor's engine driver, we consider the 
one to be quite as out of place as the other. 

Submitting, therefore, that it . would have been more 
correctly expressed in your article that we “ were one of the 
very few English firms who have discontinued the use of 
steam jackets,” : 

We are, Sir, your obedient Servants, 
RicuaRp GARRETT 
Leiston Works, June 23, 1873. 


anv Sons. 








